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Note that the Foreword and Appendices are informative only and do not contain mandatory requirements

necessary for conformance to this standard. As such, they may contain material that has not been subjected to
public review or a consensus process.

Referenced documents cited within the standard are mandatory unless they are clearly identified as being
informational references. Adherence to documentsidentified as informational references is not mandatory.
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FOREWORD

Note that the information contained in this Foreavizrnot part of this standard. It does not contagquirements
necessary for conformance to the standard. It bbbeen processed in accordance with American Naitio
Standards Institute’s (ANSI) requirements for anSA&hd may contain material that has not been si¢loj¢o
public review or a consensus process.

The Green Building Initiative™ (GBI) is a not-forgdit organization that in 2005 became accredited atandards
developer by ANSI. GBI owns the U.S. license foe@r Globes™—the first web-based and fully intevactjreen
building rating system to encompass both desigdangde, education and environmental assessments for
commercial buildings. Green Globes™ is a uniqueigmanagement tool in that it offers flexibilitygse-of-use
and affordability, while maintaining its effectivess as an approach to assess green building desigstruction,
and delivery processes.

Green Building Rating Systems and ANSI

Comprehensive green building rating systems haee beed in North America for more than a decadeuddiyg an
ANSI process to review the Green Globes™ ratingesgs GBI has committed the system to further dgwalent
through this third-party codified, consensus-basmumittee process. Following ANSI approved procedur
provides balanced perspectives, transparency, aloieccpnput. This was the motivation behind GBIl'saikion to
obtain ANSI accreditation and establish the ratiypgtem within Green Globes™ as an American National
Standard.

Who Should Use this Standard

Owners, design teams, developers, contractorsetenuhstitutions and various levels of governntamt apply this
Standard to a broad range of commercial buildipgsy—such as office, multi-family, health care, sthp
universities, labs, industrial, and retail. It dows apply to single-family homes, which are coderethe ANSI
standard developed by the National Associationahie Builders\ww.nahb.coand the International Codes
Council.

Flexibility and Regionality

Flexibility is built into this Standard to allow &1s to consider the whole building life cycle, gl climatic issues,
and local laws and ordinances. Users are encoditaggrive for the highest number of assessedpgpissible for
the building type, in keeping with the owners’ goahd objectives and while considering the potefaiguture
uses of the building and/or deconstruction appresch

Obtaining Third-Party Assessment

GBI recommends that users pursue a Green Globespiérty assessed rating. This rating of one, tiwee or
four Green Globes™ corresponds to the Level 1, 2,@&itlined in the standard and can only be obthby a
building project after a GBI authorized third-paggsesser reviews thenstruction documentnd conducts an on-
site walk-through of the building. To ensure thedessers are qualified, GBI works with CSA Amerina, to
provide the industry with an independently admaristl personnel certification program for individuaéeking
approval as green building assessers. More infiieman this examination can be obtainedvatw.thegbi.org

User Guidance and Application Support

This standard is intended to reach the broadesiljessegment of the building community. Increadimgease of
use of green building standards is a priority. Efene, GBI uses an on-line system to break thispreihrensive
process down into questionnaires and automatecggoddto take users through the entire design amstretion
process from pre-design through final delivery @r&lobes™-New Construction). The GBI's online systlso
includes modules addressing operations and Comtimpeiovement of Existing Buildings (Green Globe<CYEB).

To obtain a free 30-day trial of the Green Globesy/8tem, visit www.thegbi.org/commercial.

3
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1. PURPOSE

This standard provides a method of assessing coomhbuilding projects in relation to commonly vati
environmental and efficiency outcomes. While alchuslding performance and operational issues ddressed to
some extent, GBI Proposed American National Stah@2r2008P: Green Building Assessment Protocol for
Commercial Buildings addresses primarily the buidddesign and delivery process.

2. SCOPE

This Standard provides criteria, methods of measant, and methods of interpretation. The standaaliacludes
a point-based assessment system. This point systews users to identify solutions that earn pofotsoutcomes
likely to achieve levels of performance commonljuea as having desirable environmental and effigjen
outcomes.

The seven areas of assessment within the StanuEmdi€ Project Management, Site, Energy, Waterp&®ess,
Emissions and Storage of Hazardous Materials, atiddr Environment.

This Standard applies to a broad range of commidyaililing types (e.g. offices, multi-family, helaltare, schools,
universities, labs, industrial, retail, etc.) adlwas to major renovations. For the purposes «f 8tandard, a major
renovation has occurred when 50% of the gross(aneasured to the exterior footprint) of the buitfimas been
renovated. The Standard does not apply to singrehfenomes.

This standard shall not be used to circumvent aajth, safety, security, or environmental requiretselt is the

responsibility of the user of this Standard to lelssh appropriate safety and health practicesp¥oliocal codes, and
assess the applicability of criteria based on gplesssible regulatory limitations prior to use.

3. ACHIEVEMENT LEVELS, MINIMUMS, PREREQUISITES, NON -
APPLICABLES AND THIRD PARTY ASSESSMENTS

3.1 Achievement Levels

Levels of Achievement 1, 2, 3, and 4 are specifietlable 1 below. Adopting entities shall spedfmpliance
Levels according to the Levels specified in Table 1

TABLE 1
Levels Percentage of Applicable Points Description
Required Out of 1000 Possible
Points
Level 4 85-100% Reserved for select building desigd delivery

processes which serve as national or world leaders
in design and delivery focused on reducing
environmental impacts.

Level 3 70-84% Demonstrates leadership in desigindafivery of
energy and environmentally sensitive buildings
and a commitment to continual improvement.

Level 2 55-69% Demonstrates excellent progresednging
environmental impacts by applying best practices
in energy and environmental design and delivery.

Level 1 35%-54% Demonstrates movement beyond awasesnd a
commitment to good energy and environmental
design and delivery practices.
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3.2 Minimum Acheivement Requirements
To achieve compliance in any of the four Levels|ding design and delivery processes must:
1. attain a minimum of 35% of applicable points ofithe 1000 possible points available; and

2. attain a minimum percentage of points in eaclirenmental assessment areas as denoted in Table 2.

TABLE 2
Environmental Assessment Total Points Available Minimum Percentage of PointRequired For
Area Compliance at Each of the Four Levels*
Project Management 100 50
Site 120 24 (0 fomajor renovationy
Energy 300 Performance Path A: 150
Prescriptive Path B: 100

Water** 130 26
Resources/Materials 145 29
Emissions and Storage of 45 9
Hazardous Materials
Indoor Environment 160 32
Total 1000 (less non-applicablg 320 (when Energy Path A is followed)

points) 270 (when Energy Path B is followed)
*Where points do not sum to a whole number, rounthegoints to the nearest whole number.
**The Water Assessment Area has a unique methoddiaulating final point allocations. Please rdtesection
9.1 for further information.

3.3 Non-applicable Criteria.

Each environmental assessment area contains cerii@ina that a design and delivery team may d&ebe “non-
applicable” to the project. Selecting “non-applilesl may be appropriate in the following circumstas as denoted
in Table 3:

TABLE 3
Reasons for Use of Non-applicable Criteria
1 If a criterion does not apply to the building ¢yfe.g. there are no cooling towers; questionsee o
cooling towers would be designated non-applicable).
2 If a code or regulation overrides, conflicts wibin otherwise prevents compliance with a criterion
3 If a criterion conflicts with best practices baism regional climatic differences.

Questions without a non-applicable option shouldh&wvered as appropriate for the building project.

4. ASSESSMENT OF COMPLIANCE

Assessment of compliance with a specific Level ohidvement (Table 1) can be established througt-rarty

review of appropriate written plans, working dragshspecifications, site plans, energy modelirig,dycle
assessment results, commissioning repoatsstruction documentmnd/or other data or documents that demonstrate
conformance.

Items from the “Suggested Documentation” list iis tBtandard may be requested by authorized thitiepao
assess compliance. An on-site post-constructiok thabugh is a component of third-party review.
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Note: Self assessment and periodic evaluation is usedghout the project aesign and delivery teanstrive to
conform to higher achievement levels.

Informational reference (s):

* GBI/CSA Personnel Certification Program, www.thegty

* IS0 17024 Conformity Assessment - General Requinesrier Bodies Operating Certification of Persons

e GBI's Green Globes™ for New Construction (Greenl@k-NC) and Green Globes™ for Continual
Improvement of Existing Buildings (Green Globes-B)Environmental assessment and rating system,
www.thegbi.org

5. DEFINITIONS, ABBREVIATIONS, AND ACRONYMS
5.1 Definitions

Note: Italicized words found throughout this Standardidate that a definition for the term can be foimthe
Definitions section. Definitions not found in ttgection are found in referenced Standards contamtds
Standard, and the user shall adhere to the meaadsfined in those Standards. Other terms notetein this
section nor in referenced Standards containedsrSttandard shall have their ordinarily acceptedmrggs within
the context in which they are used. Ordinarily ated meanings are based upon American standarés&ng|
language usage as documented in a comprehenstiendity.

air economizer: system commonly found on a packaged rooftop hgaitimd cooling system, which takes advantage
of favorable weather conditions to reduce mechagimaling by introducing cooler outdoor air intdailding.

basis of designa document that records the concepts, calculaté@tisions, and product selections used to meet
the Owner’s Project Requirements and to satisfyiegdge regulatory requirements, standards, andejimes. The
document includes both narrative descriptions &td of individual items that support the desigogass.

baseline emission rate (BER)The baseline building represents the average d¢di@mercial building for the
proposed building’s location when using data fréve t).S. Department of Energy’s Energy Information
Administration’s (EIA) “Commercial Building Energ@onsumption Survey (CBECS).” The BER is expressed a
the mass of C@ emitted per year per unit area of the total udkfar area of a building — kg/ftyr (Ib/ft?/yr.

bio-based product:commercial or industrial product grown or harvestélizing at least 50% (by weight)
sustainable, biologically-generated substancekjditg but not limited to cellulosic materials (wdhastraw, natural
fibers) and products made from crops (soy-basath-lcased).

brownfield: real property, the expansion, redevelopment, ase®f which may be complicated by the presence or
potential presence of a hazardous substance, aatjwdr contaminant. (Some legal exclusions aniitiads may

apply.)

building envelope:the elements of a building that separate theiortepaces from the outside, such as walls, roofs,
floors, doors, and fenestration.

charrette: an intensive workshop in which various stakehaderd experts are brought together to address a
particular design project. It is the mechanism #tatts the communication process among the prtgaaot
members, building users, and project manageméfit Attacilitated discussion allows the team toibsdorm
solutions to meeting the building user’s requentsthe sustainability vision for the building desig

c-factor: the amount in British Thermal Units (Btu) thaivfls each hour though 1 ft2 of surface area of rizdter
when there is a 1° temperature difference betwieeinside and outside air Btu/hr-ft2-F.
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construction documents:all of the written and graphic documents prepareassembled by the architect/engineer
for communicating the design and administeringgimect. The term “Construction Documents” alsdudes the
Project Manual that contains the bidding forms Bstructions, contract forms and conditions, anecffrations,

as well as documentation of all modifications matfter the construction agreements are signed.

construction documents phasethe last stage of the design process. The Cons@a@up is focused on finalizing
the drawings and specifications for all componamd systems of the building producing the Contitamtuments.
A complete set of Contract Documents provides apehensive, fully coordinated set of constructiosuiments
and specifications that the Contractor uses toraete a Guaranteed Maximum Price or lump sum pobggin
necessary permits and construct the project.

daylighting: the use of natural light to minimize the needddificial lighting during the day using strategssch
as effectiveorientationand placement of windows, use of light wells, tighafts or tubes, skylights, clerestory
windows, light shelves, reflective surfaces, anadéing, and the use of interior glazing to allovhtighto adjacent
spaces.

dead legs:any area in a piping system where water can bestagnant and where water is not exchanged during
flushing, allowing bacteria to contaminate the pipsystem. The modern piping design “six diamat&"rimits
the length of any dead-end pipe to 6 times the'pigiameter or less.

demand-controlled ventilation: automatic ventilation control based on occupantated.

design development phaseefines the scope of work previously approvechimschematic design phase. In this
phase the project is developed to a level of dataikssary to work out a clear, coordinated desanipf all aspects
of the project. Major elements including equipméing protection, mechanical, electrical, structura
telecommunications and plumbing systems are dedignd coordinated through enlarged scale drawiesjled
elevations and plans, and design mock-ups as estjuir

direct daylighting: portion of daylight arriving at a specified loaatidirectly from the sun, without diffusion.
direct lighting: lighting provided from a source without reflectifsom other surfaces, which allows light to travel
on a straight path from the sky (or the sun) topbiat of interest, such as a ceiling-mounted @psaded
luminaires with mostly downward light distributi@haracteristics.

district heating: the distribution of heat from one or more soutcesultiple buildings.

disturbed area: area where natural vegetation and soils have teeaved or disrupted.

drift eliminator: structure to control water lost from cooling towess liquid droplets are entrained in the exhaust
air, independent of the water lost by evaporation.

drought-tolerant plants: plants that can withstand long periods with lititeno water and/or that have relatively
low water requirements.

existing buildings: a building or portion thereof that was previoustgcupied or approved for occupancy by the
authority having jurisdiction.

exterior vegetated spacethe area exterior to the enclosure of the bujjdiat is covered by vascular and non-
vascular plants at the peak of the growing season.

fenestration: building components that transmit light includiwgndows, translucent panels, clerestory windows,
skylights, glazed portions of doors, and glass blealls.
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f-factor: is the heat loss of a slab-on-grade that is ptap@l to the perimeter length of the slab. Btk

global warming potential (GWP): an index, describing the radiative characterigifosell mixed greenhouse
gases, that represents the combined effect ofitfegidg times these gases remain in the atmospéuedetheir
relative effectiveness in absorbing outgoing irdchradiation. This index approximates the timegraged warming
effect of a unit mass of a given greenhouse gésday’s atmosphere, relative to that of carbon idiex

greenfield: undeveloped lands such as fields or forests.

green design and delivery coordination process (GDDProcess):a process in which the project team is led by
an individual and/or a team of individuals in tlettig and ranking of measurable sustainable designproject
delivery goals through an integrated process, amdhwfacilitates reporting mechanisms to repoith®mteam and
owner on the progress made toward each goal, alithgdocumentation of the process.

green design and delivery coordinator (GDDC Coordiator): the individual with primary responsibility for
coordinating, facilitating, documenting and repagton the green design and delivery coordinatiatess.

green design and delivery coordination team (GDDC &am): the group of individuals selected or appointed to
represent the various disciplines relevant to flogept throughout the green design and deliverydioation
process.

greywater: wastewater generated from showers, tubs, clotlssevs, laundry sinks, and bathroom lavatory sinks.

grid displaced electricity: grid displaced electricity comprises all electsiggenerated in or on the building site by,
for example PV panels, wind-power, combined hedt@ower systems (CHP), etc. The associatege@missions
are subtracted from the total @Oemissions for the building before determiningPEER. CQe emissions arising
from fuels used by the building’s power generatigatem (e.g., to power the CHP plant) must be @ezlun the
building’s CGe emission calculations.

hazardous material: any element, compound, or combination thereofctvig flammable, corrosive, detonable,
toxic, radioactive, an oxidizer, an etiologic agamthighly reactive, and which, because of hamylstoring
processing, or packaging, may have detrimentateffepon operating and emergency personnel, thiicpub
equipment and/or the environment.

horizontal assembliesapplies to parking garages, and plaza deck-typicagpions over habitable spaces or on
elevated structures, but not intended for use didibg roofing systems.

impervious area:a hard surface area (e.g., parking lot) that presver retards the entry of water into the soilisth
causing water to run off the surface in greatemntjtias and at an increased rate of flow.

independent commissioning agenta third party agent, not a member of the desigmtaypically under contract
to the building owner to ensure objectivity.

indoor environmental quality: encompasses indoor air quality (IAQ), which focuea airborne contaminants,
humidity, as well as other health, safety, and astrifsues such as aesthetpstable watesurveillance,
ergonomics, acoustics, lighting, and electromagrfediquency levels.

integrated pest managementthe use of different techniques used singly arambination, such as selection of
pest-resistant plant varieties, regular monitoforgpests, use of natural predators of the pestotdrol pests, with
an emphasis on methods that are least injuriotigetenvironment and most specific to the particpésst.

interior zone: spaces located further than 4.57 m (15 ft) froenfitade, which can be either high-occupancy
(accommodating a number of work spaces) or low-panay (circulation or general meeting areas fongxa).
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Spaces within this zone are not directly affectgdblads generated by the building envelope, sudoks heat gain
or heat loss.

light pollution: any adverse effect of artificial light includingysglow, glare, light trespass, light clutter, dessed
visibility at night, and energy waste.

low slope roofing: a roofing assembly applied to a roof deck havistppe less than or equal to 7.62 cm/m (3 in/ft)

low-VOC product: products with a low level of volatile organic cooymds that have been positively correlated
with better indoor air quality.

luminaire: a complete lighting unit, consisting of a lampamps together with the components required to
distribute the light, position the lamps, and castribe lamps to a power supply (often referredsta &fixture”).

moisture resistant: the property of a building material or buildingsggm component that resists the uptake or
passage of moisture from the air.

moisture sensors:devices that are designed to be fitted to autanveditering systems to prevent them from
operating when it is raining (in the case of a s@nsor) or when the soil is wet (in the case sdibmoisture
sensor).

net building area: the square footage area of all interior spacesessured to the predominant interior surface of
the outside wall and excluding mechanical, elevatat utility shafts but ignoring protrusions calkegstructural
elements.

non-potable water: water that is not treated to drinking water staddand is not meant for ingestion. Non-potable
water applications may include toilet and urinakfiing, irrigation or other applications deemetéamcceptable by
manufacturers of related equipment and systemsathabrities having jurisdiction.

off-site renewable electricity green power or Renewable Energy Certificate’s¢REpurchased from a third-party
source such as an electrical utility. There is hgspcal renewable energy system either on sit@ecifically
connected to the building.

on-site renewable electricity a renewable energy system specifically connetttdéke building. Generally this is
physically on the site, but it is conceivable tiabuld be physically located off the site as veeli. adjacent

property.

orientation: the relation of a building and its associated $&ragion and interior surfaces to compass directiuh
therefore, to the location of the sun, usually giireterms of angular degrees away from south, éeveall facing
due Southeast has an orientation of 45 degreeskesstith).

overhang: any horizontal projection that serves as a shaeliegent for a window or wall.

perimeter zone:zone immediately adjacent to, and within 4.57 Bf(l of, the external facade. Perimeter spaces
require special consideration in terms of theirtimggand cooling loads, which are significantlyfdient to those of
internal/core zone areas due to the influenceaibfa such as solar gain and fabric heat loss tfir¢le building
envelope.

post-consumer recycled contentproportion of recycled material in a product gated by households or by
commercial, industrial and institutional facilitisstheir role as end-users of the product, whigh o longer be
used for its intended purpose. This includes retafrmaterial from the distribution chain. (Seeyrded material.)

potable water: water that is suitable for drinking.
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pre-consumer recycled contentproportion of recycled material in a product dieerfrom the waste stream during
the manufacturing process. Content not considerdée tpore-consumer recycled includes the re-utibranf

materials such as rework, regrind or scrap gengiata process and capable of being reclaimed mitié same
process that generated it (see recycled material).

predominantly wet climate zone:climate areas where the 12 month calculated sagtone exceeds 600mm per
year, as determined by the NOAA, where usage afrgation system is not necessary.

previously-developed arealand which is or was occupied by a permanent stradexcluding agricultural or
forestry buildings), and associated fixed surfadeastructure.

projection factor: ratio of the horizontal depth of the external shggrojection divided by the sum of the height
of the fenestration and the distance from the fap@fenestration to the bottom of the fartheshpof the external
shading projection, in consistent units.

proposed emission rate (PER PER is expressed as the mass of CO2e emittegepeper unit area of the total
useful floor area of the proposed building — kgnZib/ft2/yr).

recovered material: material that would have otherwise been dispo$ed avaste or used for energy recovery, but
has instead been collected and recovered as aiahatput, in lieu of new primary material, for aaycling or a
manufacturing process.

recycled content:proportion, by mass, of recycled material in adoiet or packaging. Only pre-consumer and post-
consumer recycled materials are considered todyelexl content (see recycled material).

recycled material: material that has been reprocessed from reco\ezelhimed) material by means of a
manufacturing process and made into a final produgito a component for incorporation into a pretdisee
recovered material).

relative humidity: an indication of how moist air is, defined as thto of the water vapor density (mass per unit
volume) to the saturation water vapor density, ligexpressed as a percentage.

remediation: cleanup or other methods used to remove or coattric spill, contamination or hazardous
material.

renewable energy:energy that is continuously replenished on théhesurch as wind and solar power, geothermal,
hydropower, and various forms of biomass.

reuse: object or material that is used again, eitheitioriginal purpose or for a similar purpose, with
significantly altering the physical form of the ebj or material.

room criteria (RC): a single-number simplification that describes lgaokind noise level that is a representation of
the sound spectrum (RC). In addition to noise Gate(NC), it is often used as design targets famal-sensitive
spaces where the higher the number is, the lob@doackground noise levels. An example is RC-Zbtigical
classroom design, RC-25 is a typical church desigd,RC-15 is a typical concert hall or recordingi® design.

schematic design phasea critical phase where expectations are set, ladgbschedule are established, and the
project is submitted for approval (where applicabBchematic Design determines the general scapkmmary
design, scale and relationships among the compsétihe project. The primary objective is to deyea clearly
defined design with a comprehensive scope, budgksehedule.

service life: the expected lifetime of a product.
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sidelit daylit area: in a side daylit zone the depth of the window daygne extends perpendicular from the glazing
into the space a distance of 4.6 m (15 ft), opagendicular distance from the glazing to the estat.5 m (60 in)

or higher permanent partition, whichever is ledse Width of the window daylit zone is the smalléthe width of

the window plus 0.6 m (2 ft) on each side, the idlt the window plus the distance to a permanertitjpen and the
width of the window plus one half the distancehe tlosest skylight or vertical glazing. For sitetinditions, the
effective daylit area can be calculated by muliipdythe depth by the width of the daylit zone.

specialized activities:activities that generate pollutants, that mayudel but is not limited to, printing rooms,
smoking areas, and areas that contain equipmehtasuphoto process machines, clothing dryers, andigg
machines.

steep slope roofinga roofing assembly applied to a roof deck havistppe greater than or equal to 7.62 cm/m (3
in/ft).

structural system: the load-resisting sub-system of a structure. Thetural system transfers loads to the
foundation or supporting structure through intergeeted structural components or members.

sub-metering: fragmenting the utility metering of a building determine the proportionate energy use of specific
building systems and appliances.

Superfund site: a site that is on the U.S. Environmental ProteécAgency’s (USEPA) National Priority List (NPL)
based on a scoring process that rates its currguatential health impact.

task lighting: light that is directed to a specific surface @aato provide illumination for visual tasks.

thermal efficiency: measure of the efficiency of converting a fuekteergy and useful work. Useful work and
energy output is divided by the higher heating gadfiinput fuel times 100 (for percent).

toplit daylit area: in a toplit daylit zone the daylit area is measurem the actual perimeter of the toplit glazing
unit or skylight opening to a point expanding outtvirom each side a distance of 70% of the ceifieight.

Areas of overlap with the daylit zone of a skylittbe daylit zone of vertical glazing can only lpked to one
daylit zone. Light obstructed by a permanent gartithat is 1.5 m (5 feet) high or taller is nohs@ered as part of
the daylit area.

u-factor: is the overall coefficient of heat transfer (coaiility) for all the elements of construction, asliras the
environmental factors. Btu/hr-ft2-F.

vapor retarder: a membrane that restricts the migration of mogshy diffusion from an area of high humidity.

variable air volume (VAV) system:a system which maintains air flow at a constampterature, by supplying
varying quantities of conditioned air in differguarts of the building according to the heating endling needs.

variable occupancy:a variance of 30% from design occupancy for a mimm of 30% of normally occupied hours.

waste heat:waste heat from industrial processes and powtostarated at more than 10MWe and with a power
efficiency of greater than 35%.

wetland: areas that are inundated or saturated by surfageond water at a frequency and duration sufficie
support, and that under normal circumstances dpasta prevalence of vegetation typically adagtedife in
saturated soil conditions. Wetlands generally idelswamps, marshes, bogs and similar areas.
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whole building commissioning or total building comnissioning: a quality-focused process for enhancing the
delivery of a project. The process focuses upoasaisg and documenting that the facility and altosystems and
assemblies are planned, designed, installed, tegpedated, and maintained to meet the Owner'sEroj
Requirements.
zone area:also known as a control zone for an HVAC systemnree is defined as a space or group of spaces in a
building having similar heating and cooling requients throughout its occupied area so that corntotlitions
may be controlled by a single thermostat.
5.3 Abbreviations and Acronyms
AAMA: American Architectural Manufacturers Association
AGC: Associated General Contractors of America
ARMA: Asphalt Roofing Manufacturers Association
ASTM: ASTM International
ASHRAE: American Society of Heating, Refrigerating and-8wnditioning Engineers

ATFS: American Tree Farm System.

CBECS: Commercial Building Energy Consumption Survey. 8leped by the U.S. Department of Energy’s
Energy Information Administration (EIA)

EVO: Efficiency Valuation Organization

FYN: Florida Yards and Neighborhoods Program/Universftiflorida —IFAS Extension
GDDC: See Green Design and Delivery Coordination
HVACG&R: heating, ventilating, air-conditioning, and re@igting.
ICC: International Code Council®.

IESNA: The llluminating Engineering Society of North Ariver.
ISO: International Organization for Standardization.

LCA: life cycle assessment

MERV: Minimum Efficiency Reporting Value

NEMA: National Electrical Manufacturers Association.

NIBS: National Institute of Building Sciences.

NIST: National Institute of Standards and Technology.

NOy: oxides of nitrogen, produced by the burning okfoluels.

NREL: National Renewable Energy Laboratory.
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PCI: Pre-Cast/Prestressed Concrete Institute.

PEFC: Programme for Endorsement of Forest Certification.

SCAQMD: South Coast Air Quality Management District.

SMACNA: Sheet Metal and Air Conditioning Contractor’s Ndatkl Association.

SPRI: Single Ply Roofing Industry.
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ENVIRONMENTAL ASSESSMENT AREAS
6. PROJECT MANAGEMENT FOR GREEN DESIGN AND DELIVERY
COORDINATION (GDDC)

6.1 Coordination and Benchmarking (28 points)

6.1.1GDDC Pre-Design Green Designh Meetings

6.1.1.1Individuals that represent the disciplines lisetow that are involved in | 4 points
the Work attended a planning session (which wabkedrform of a meeting,
charrette or workshop, and was conducted during pre-desighe project).
» Owner’s representative

» Green Design and Delivery Coordinator

* Architect

» Contractor

e Civil Engineer

e Electrical Engineer

e Energy Engineer

» Lighting Designer/llluminating Engineer

* Mechanical Engineer - HVAC

e Structural Engineer

* Mechanical Engineer - Plumbing

» Landscape Engineer

» Facilities Manager

e User Group Representative

e Commissioning Agent

e Interior Designer

« Community Representative(s)

6.1.2GDDC Performance Goals

6.1.2.1Performance goals were established at pre-desighé following: 10 points

e Green Design and Delivery Process (eidestones, timelines, community
collaboration, third party ratings etc...)

» Building Envelope

» Emissions and Storage of Hazardous Materials

» Energy Efficiency

» Environmentally Responsible Construction Activities

« Environmentally Preferable Products

e Indoor Environmental Quality

» Materials Efficiency

e Operations and Maintenance Manuals

» Site Issues

»  Water Efficiency

| 6.13 GDDC Progress Meetings for Design
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6.1.3.1GDDC progress meetings were conducted with membefse@DDC
Teamprior to the completion of the following projeat\wklopment phases:
Schematic Design phase

Design Development phase

Construction documents phase

Informational Reference (s) :
Appendix A

Maximum = 6 points

For each meeting, 2 points
will be assigned to a
maximum of 6 points.

6.1.4GDDC Progress Meetings for Construction

6.1.4.1GDDC progress meetings were conducted with membefse@DDC
Teamprior to the completion of the following projeat\wklopment phases:
Pre-Construction Conference

25% Completion of budget or schedule

50% Completion of budget or schedule

Substantial Completion

Informational Reference (s) :
Appendix B

Maximum = 8 points

For each meeting, 2 points
will be assigned to a
maximum of 8 points.

6.1.5 Suggested Documentation

List of written GDDC performance goals;
GDDC Progress Meeting agendas and meeting minutes.

6.2 Environmental Management During Construction {6 points)

6.2.1 Environmental Management Systems (EMS)

6.2.1.1An Environmental Management System (EMS) to be ligethe general
contractor included, but was not limited to, thidwing topics as per the AGC's
“Constructing an Environmental Management Systemd@ines and Templates
for Contractors:”

Action Plan

Training and Awareness

Communication

Emergency Preparedness and Response

5 points

6.2.2 Building Materials and Building Envelope

6.2.2.1The following measures were implemented:

Building materials made of organic matter (suckvaed or plasterboard) or
those that collect organic matter (such as leavéassects) were protected at
the construction site and in transit.

Thebuilding envelopavas weather-tight and permitted to dry before

installation of interior walls, wood floors or deigjs or HYAC systems.

Maximum = 2 points

For each criteria met, 1 poin
will be assigned to a
maximum of 2 points.

t

6.2.3. Indoor Air Quality

6.2.3.1The following following measures were implemented:
Ventilation system components, insulation, and vaptarders were clean, df

Yy

Maximum = 3 points

For each criteria met, 1 poin

[
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and under cover until installed. will be assigned to a
* HVAC was not used for heating, cooling or humiditntrol during maximum of 3 points.
construction, noting that portable heaters, fansooting units may be used.
» Air-tight covers were installed over diffusers, igtgrs, grilles, and open duct
during construction and after installation and mwhoved until major
construction was completed.

U)

6.2.3.2The following measures were implemented: 4 points

*  The building was flushed with 100% outdoor air fdrconsecutive calendar
days immediately prior to occupancy. Air filtersr@ehanged before the
building was occupied.

OR

e A Baseline Indoor Air Quality test was conductetéatonstruction showing
acceptable air quality.

6.2.3.3For renovations and additions, the following measuas implemented: 2 points
e Air and dust contaminants (including odors or amits generated during
renovations) were controlled by one or more offtllewing five basic
strategies outlined in SMACNA'S “IAQ Guidelines f@rccupied Buildings
Under Construction™:
- HVAC protection
- Source control
- Pathway interruption
- Housekeeping
- Scheduling

6.2.3.4 Suggested Documentation

e« EMS plan to be used by the General Contractor;

»  Construction documents

« Manufacturer’s specifications, cut sheets and perémce documentation;
» Photographs of protected building materials;

» Baseline Indoor Air Quality test;

6.3 Whole Building Commissioning (42 points)

6.3.1 Pre-Commissioning

6.3.1.1The following measures were implemented: 3 points

e The owner’s project requirements for building syssewvere documented in
accordance withSHRAEGuideline 0-05: ANNEXES | and J.

e The building’s lasis of desigtfior building systems was documented in
accordance withSHRAEGuideline 0-05: ANNEX K.

» An Independent Commissioning Authority reporteckdily to the owner.
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6.3.2 Whole Building Commissioning

6.3.2.1TheBuilding envelopéroofing assemblies, waterproofing assemblies,
fenestrations and doors and cladding/skias commissioned in the pre-design,
design and construction phase in accordance witi®¥E/NIBS Guideline 0-05:
Article 5, 6 and 7.

5 points

6.3.2.2The HVAC&R Systemsvere commissioned in the pre-design, design a
construction phase in accordance with ASHRAE/NIBSd8line 0-05: Article 5, 6
and 7.

nd points

6.3.2.3The Structural Systerwas commissioned in the pre-design, design and
construction phase in accordance with ASHRAE/NIBSd8line 0-05: Article 5, 6
and 7.

4 points

6.3.2.4The Fire Protection Systewas commissioned in the pre-design, design
and construction phase in accordance with ASHRABSNGuideline 0-05: Article
5,6and?7.

4 points

6.3.2.5The Plumbing System was commissioned in the pséggdedesign and
construction phase in accordance with ASHRAE/NIBSd8line 0-05: Article 5, 6
and 7.

3 points

6.3.2.6The Electrical Systems was commissioned in thedpsegn, design and
construction phase in accordance with ASHRAE/NIBSd8line 0-05: Article 5, 6
and 7.

3 points

6.3.2.7The Lighting System was commissioned in the pr&ete design and
construction phase in accordance with ASHRAE/NIBSd8line 0-05: Article 5, 6
and 7.

3 points

6.3.2.8The following building systems were commissionedhie pre-design,
design and construction phase in accordance witi®¥%E/NIBS Guideline 0-05:
Article 5, 6 and 7.

* Interior Systems

e Elevating and Conveying Systems

» Communication Systems

Maximum = 6 points

For each building system
commissioned, 2 points will
be assigned to a maximum o
6 points.

6.3.2.9Building system specifications were commissioneddcordance with 3 points
ASHRAEGuideline 0-05:ANNEX L.
6.3.2.10Training on commissioned systems took place imatance with 3 points

ASHRAEGuideline 0-05: Article 7.2.14.

6.3.2.11 Suggested Documentation

e Commissioning reports;
» Construction documents
» Manufacturer’s specifications, cut sheets and perémce documentation.
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6.4 Environmental Management — Post Construction(14 points)

6.4.1 Operations and Maintenance Manuals

6.4.1.1An Operations and Maintenance Manual was writtex included the

following plans, protocols, contracts and strategie

» Calibration Strategy for Outdoor and Exhaust Aimipeers

e Carbon Dioxide Monitoring Protocol

e Carbon Monoxide Monitoring Protocol

e Chemical Management and Minimization Policy

e Cooling Tower Operating Agreement

« Energy Metering Reporting Plan

* Food and Material Waste Reduction Plan

» Frost Mitigation Strategy for Ventilation Heat Reeoy

* Low-Impact Site and Green Building Exterior ManagenPlan

» Operating Schedule for all EPA WaterSense/SmareYwgpplication
Technology (SWAT) smart controllers (ET or soil store sensors) and
automatic rain shut off devices.

+ Pest Reduction Plan

+ Site Maintenance Contract

*  Waste Minimization Plan

» Water Efficiency Measurement and Verification Plan

Informational Reference (s) :

» Green Guide for HealthCare: Version 2.2;

e GreenScapes for Large-scale Landscapes, U.S. EPA.
 Appendix Cto L

Maximum = 14 points

For each plan, protocol,
contract and/or strategy, 1
point will be assigned, to a
maximum of 14 points.

6.4.2 Suggested Documentation

» Operations and Maintenance Manual (including alhpl| protocols, strategies and contracts).
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7. SITE

7.1 Site Development Area (35 points)

7.1.1 Urban Infill, Urban Sprawl and Public Transportation

7 1.1.1The building was constructed within a commerca@ie or within 0.805 km | 5 points
(0.5 mi) of a commercial zone.
7.1.1.2The site was located within 0.402 km (0.25 miagfublic transportation 5 points

facility such as a bus stop or commuter train-stop.

7.1.1.3The following measures were implemented:

* The site was located within 0.402 km (0.25 mi) giudblic bicycle path.

» A bicycle rack was provided for at least 5% of thaximum number of
potential building occupants.

* The site has sidewalk access.

Maximum = 3 points

For each measure
implemented, 1 point will
be assigned to a maximum
of 3 points.

7.1.1.4The building was constructed ompeeviously developesite that was served
by existing utilities (electric power, water, arelgr) for a full year before
construction began.

2 points

7.1.1.5 Suggested Documentation

» Site civil plans and existing site civil plans;

»  Construction documents

* Manufacturer’s specifications, cut sheets and perémce documentation;
» Landscaping plans.

7.1.2 Greenfields, Brownfields and Floodplains

7.1.2.1The building was constructed on a remedidtexivnfieldor remediated
Superfund site

15 points

7.1.2.2The undeveloped site was not farmland, a publik,awooded area,
prairie, or recreational area for at least 3 ybafere construction began.

3 points or n/a

7.1.2.3The bottom of the lowest habitable space was éathigher than the 100-

year flood plain.

2 points

7.1.2.4 Suggested Documentation

» Site civil plans and existing site civil plans;

 EPA documentation of Superfund and Brownfield site;

»  Construction documents

*  Manufacturer’s specifications, cut sheets andguardnce documentation;
» Floodplain map.
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7.2 Ecological Impacts (23 points)

7.2.1 Site Disturbance and Erosion

7.2.1.1The following set of strategies were used duriogstruction:

» Silt fences were installed or fiber socks werefllwith compost/wood chips
around the construction site and were maintainszltfhout construction.

» Gravel pads were placed at all site entries an& wieianed throughout
construction.

* Riprap was placed around all storm sewer outledssiihand debris were
removed after each 24-hour rainfall of 5.08 mm {@)2r more.

» Disturbed soil was corrected using erosion contrats, or was mulched and
seeded within 90 days of being disturbed.

» During dry days dust was controlled by wetting $bé each day for 15 to 30
minutes before construction activities began, agadraafter construction
activities were done for the day.

OR
» The civil engineer provided an erosion and sediaté control plan that

met or exceeded all requirements outlined by tlf® EPA’s “Sediment ang
Erosion Control: An Inventory of Current PracticBistional Pollutant
Discharge Elimination System (NPDES) Permit Progrand was fully
implemented by the general contractor.

Maximum = 5 points or n/a

For each strategy
implemented, 1 point will
be assigned to a maximum
of 5 points.

7.2.1.2Constructiorfences were installed around trees and shrubsvirat to be

retained on the site, and extended at least 1ésttire radius of the drip line to

protect plant roots.

OR

» A certified arborist provided a tree preservatitemghat was fully implemente
by the general contractor.

Informational Reference (s):
» National Park Service/US Department of the InteNdeedUS Database.

2 points or n/a

7.2.1.3Construction activities did not go beyond 12.2 @ {4 of the building

footprint and remained within 1.5 m (5 ft) of pargilots, roadways, sidewalks ang

utility right-of-ways except where the intent okthonstruction activities was one

more of the following:

e Toremove invasive plant species.

e Toreplace parking lots, driveways, or sidewalkéhwiegetated spaces.

» To restore prairie owetlands.

» Toincrease on-site water retention by building igardens, swales, retention
ponds, or berms.

2 points

7.2.1.4 Suggested Documentation

» Construction documents

Photo-documentation;

Manufacturer’s specifications, cut sheets, andgoerdnce documentation;
Site civil plans;

Landscape plans.
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7.2.2 Heat Island Effect

7.2.2.1Vegetated space was increased by 10% (expressefdaasent of the total | 2 points or n/a
site area) and did not contain invasive species.

7.2.2.2The following measures were implemented:
*  40% or more of théow slope rooftover was installed with a vegetated roof | Maximum = 6 points
and/or roofing surface/material having a Solar &#fince Index (SRI) of 70 o
higher. 40% 55% = 2 points
OR 56% -70% = 4 points
e 40% or more of theteep slope roafover was installed with a vegetated roof| >71% = 6 points
a roofing surface/material having an SRI of 25ighhr.

7.2.2.3For sites with more than 30% paved surfaces (imetugarking lots, 3 points or n/a
sidewalks and driveways), a minimum of 50% of thequ surfaces had an SRI of

25 or higher.

7.2.2.4For sites with more than 30% paved surfaces (inetugarking lots, 3 points or n/a

sidewalks and driveways), a minimum of 50% of alifaces were shaded by treeg

7.2.2.5 Suggested Documentation

»  Construction documents

* Manufacturer’s specifications, cut sheets, andguardnce documentation;
* Landscape plans;

» Civil site plans;

* Roofing plans.
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7.3 Watershed Features (27 points)

7.3.1 Storm Water Runoff

7.3.1.1The following measures were implemented: 10 points
e Atleast 70% of the storm water runoff from thefrquarking lots, and
sidewalks was diverted to a rain garden or swakention basin or permeable
pavement before it reached the storm sewer.
- For sites with silt and/or sandy soils (as deteediby a 24-hour, 15.2 cm
(6 in) percolation test) rain gardens, swales omgable pavement covere
by no more than 20% of the site area.
- For sites where the average monthly rainfall dutheywet season does n
exceed 15.2 cm (6 in), the retention basin or pableepavement was size
to accommodate at least 3.8 cm (1.5 in) of rairewegleased on site in a
24-hour period.
- For sites with higher average monthly rainfall dgrthe wet season, the
retention basin or permeable pavement was sizaddommodate at least
6.4 cm (2.5 in) of rain water released on site 2flehour period.
OR
e The civil engineer provided calculations to demaatstthe site, once plantingy
have been established for five years, can hold-lao24 rain event as defined &
the International Plumbing Code without releasing discharge to storm sewg
or to adjacent properties and the water quality lvalimproved over pre-
construction runoff.

7.3.1.2Site boundaries were not located within 30.5 m (fD6f a body of water, | 8 points
unless where retention ponds, restarsetlands man-made water features receive
all storm water run-off or where site boundaried parmanent continuous earth o
concrete berms that rose at least 40.6 cm (1G6@heh than surrounding grade to
prevent runoff.

7.3.1.3A vegetated roof was installed on at least 35%hefroof area. Maximum = 9 points

35% -50% = 6 points
51% — 60% = 7 points
61% — 75% = 8 points
>75% =9 points

7.3.1.4 Suggested Documentation

* Roofing plans;

» Percolation test results;

» Site plans;

» Area rainfall charts;

»  Storm water discharge plan.
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7.4 Site Ecology (28 points)
7.4.1 Landscape and Irrigation

For section 7.4.1, complete the most applicabka@following six paths.

PATH 1

7.4.1.1Site has imperviousurfaces outside the building footprint, and therefo
potential to landscape or irrigate.

0 points

If 7.4.1.1 is applicable,
proceed to 7.5.1

Path 2

7.4.1.2100% of theexterior vegetated spaceas left in its natural state and was n
irrigated.

Exterior space means outside the building footdm paved areas

D28 points

If 7.4.1.2 is applicable,
proceed to 7.5.1

Path 3

7.4.1.375% of theexterior vegetated spaaeeas left in its natural state and was no
irrigated.

t 21 points

If 7.4.1.3 is applicable,
proceed to 7.4.1.3.1.

7.4.1.3.1Complete 7.4.1.7 to 7.4.1.18 for additional paints

Maximum points = points
obtained from 7.4.1.7 to
7.4.1.8.5) *0.25

Path 4

7.4.1.450% of theexterior vegetated spaaeeas left in its natural state and was no
irrigated.

t 14 points

If 7.4.1.4 is applicable,
proceed to 7.4.1.4.1.

7.4.1.4.1Complete 7.4.1.7 to 7.4.1.18 for additional paints

Maximum points = points
obtained from 7.4.1.7 to
7.4.1.8.5)*0.50

Path 5

7.4.1.525% of theexterior vegetated spaaeeas left in its natural state and was no
irrigated.

I 7 points

If 7.4.1.5 is applicable,
proceed to 7.4.1.5.1.

7.4.1.5.1Complete 7.4.1.7 to 7.4.1.18 for additional paints

Maximum points = points
obtained from 7.4.1.7 to
7.4.1.8.5)*0.75

Path 6

7.4.1.6All exterior vegetated spasavere landscaped and/or irrigated.

0 points

If applicable, proceed to
7.4.1.7.

| 7.4.1.7Landscaping

© The Green Building Initiative™, Inc. All righteserved. Permission to reproduce or redistriblier glart of this document must 23

be obtained from the GBI Secretariateicha@terrachoice.caniThe Green Building Initiative,

Portland, OR, wwthegbi.org.




GBI Proposed American National Standard 01-2008P:
Green Building Assessment Protocol for Commercial Buildings

April 25, 2008 DRAFT

7.4.1.7.1A Landscape and Irrigation Plan was developed laydscape architect or 2 points
certified horticulturalist.

Informational Reference (s):
* Florida Yards and Neighborhood’s Program: “A Guidd-lorida Friendly
Landscaping: Florida yards and Neighborhoods Haokitjo

7.4.1.7.2The plant palette included the following measures: 8 points

e Site characteristics (e.g. soil type, drainage).

e Structural limitations (e.g. utilitiegverhangslights).

» Plants were from a local or regional plant listtsas from a university,
water agency or nursery growers association.

» Moderate to high drought tolerant plants were used.

» Salvaged plants were identified as non-invasive.

* New planting were native and/or non-invasive (afined by the National
Parks Service/Department of the Interior's WEEDU&dbase).

* Turf grass was limited to within 6.1 m (20 ft) afildings and does not
extend beyond 1.5 m (5 ft) from parking lots, dvixags, walkways, rain
gardens, swales, and retention ponds.

Informational Reference (s):
» Florida Yards and Neighborhood'’s Program: “A Guidé-lorida Friendly
Landscaping: Florida yards and Neighborhoods Haokitjo

7.4.1.7.3Landscaped areas were installed with at leastd®.%6 in) of soil and 1 point
were aerated, tilled and/or broken up.

7.4.1.7.4Landscaped areas, not including preserved or aladteas, were mulched| 1 point
with locally approved environmentally-preferrablg@anic mulch. Mulch was
applied 7.6 cm to 10.2 cm (3 to 4 in) deep arouadtp and trees, with 5.1 cm (2 in)
clear around each plant.

Informational Reference (s):

« State or local university college landscape refeseguide;

» State or local agency landscaping landscape referguide;

* Florida Yards and Neighborhood’s Program: “A Guidd-lorida Friendly
Landscaping: Florida Yards and Neighborhoods Haakjo

7.4.1.7.5Plants with similar water requirements were graligéne plants were 2 points
grouped and spaced to allow for maturation at a&-growth rate.

7.4.1.7.6Retained trees, clusters of trees and undergrestk integrated into the | 3 points
landscape plan.

7.4.1.7.715% of planned impervious walkways, patios andeliays were installed 1 point
with porous materials such as bricks, gravel, ok, mulch, or pervious concrete.
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7.4.1.8 Irrigation

7.4.1.8.1The need for irrigation or watering ekterior vegetated spasevas
eliminated through plant selection, site design landscaping practices that
preserve the natural environment.

Maximum = 10 points or n/a

n/a inpredominantly wet
climate zonesvhere
irrigation is not necessary.

Only applicable for paths 3
through 6.

If 7.4.1.8.1 is applicable,
proceed to 7.5.1.

If 7.4.1.8.1 is not applicable
Proceed to 7.4.1.8.2.

7.4.1.8.20ne or more of the following permanent irrigatigistems were installed:
A permanent irrigation system with an onsite cist@nd/or rainwater harvestin
system.

A permanent irrigation system capable of using eabjaimed water from
building services.

Gutter downspouts and roof runoff not directeddiowater harvesting system
were designed to be directed into planted areasher landscape features
capable of retaining runoff.

g

14

Maximum = 3 points or n/a

n/a inpredominantly wet
climate zonesvhere
irrigation is not used.

For each permanent
irrigation system installed, 1
point will be assigned to a
maximum of 3 points.

|

7.4.1.8.3Swing joints or flex pipes were used on all in-grdurrigation heads.

1 point

n/a inpredominantly wet
climate zonesvhere
irrigation is not used

7.4.1.8.4EPA WaterSense/Smart Water Application Technol@WAT), smart
controllers (ET or soinoisture sensojsand automatic rain shut off devices were
installed.

1 point

n/a inpredominantly wet
climate zonesvhere
irrigation is not used

7.4.1.8.5The irrigation system design and installation rhetltrigation
Association’s “Turf and Landscape Irrigation Besaddgement Practices”: section
2, 3, and Appendix B.

5 points or n/a

n/a inpredominantly wet
climate zonesvhere
irrigation is not used

7.4.1.9 Suggested Documentation

Pre-Construction documentation of site;

Construction documents

Landscape architect /designer approved Landscaperagation plan;
Plant palette;

Manufacturer’s specifications, cut sheets, andgoerdnce documentation;
Local or regional plant list;

Site plans.
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7.5 Exterior Light Pollution (7 points)

7.5.1 Exterior Light Pollution

7.5.1.1All exterior lighting fixtures aimed at angles othkan straight down had a
combined output of 10,000 lumens or less, excegravtights were required by
codes or government officials for safety or segurit

3 points

7.5.1.2All exterior lighting fixtures with lamps havingraean output of 10,000
lumens or more were full cutoff types (as defingdEBSNA) and were aimed
straight down except where lights were requireddxyes or government officials
for safety or security.

2 points

7.5.1.3The following measures were implemented:

»  All full cutoff fixtures aimed straight down weredated at a distance of at leg
twice their mounting height from the property line.

« All output from fixtures are limited to 0.5 foot4edles on adjacent properties.

OR

» An electrical engineer provided a site lightingmthat graphically shows that
reflected light on adjacent properties is limiteddss than 0.5 foot-candles
from all on-site fixtures. Additionally, all wallsnd roofs illuminated by these
lights were located at a distance of at least tihedr mounting height from the

property line.

2 points

7.5.2 Suggested Documentation

» Exterior lighting plans;
» Electrical Engineer’s site lighting plan with illination map.

8. ENERGY

Performance Design Option Prescriptive Design Option

PATH A — 300 points available PATH B — 250 points available
(150 minimum required points) (100) minimum required points)

8.1 Building CO2e Performance 8.4-8.8 Prescriptive Design Criteria

8.2 Demand Reduction 8.9.Renewable Energy
8.3 Measurement & Verification 8.10 Metering

Both the Performance Design Option (Path A) andPtrescriptive Design Option (Path B) requires that
proposed building design comply with ANSI/ASHRAEAEA Standard 90.1-07 or the local energy code,

whichever is more stringent.

BEGIN PERFORMANCE PATH A.

8.1 Building CO2e Performance - Path A (250 points)

8.1.1 Percent Reduction in Carbon Dioxide Equivalgd Emissions (CO2e)

8.1.1.1The building had more than a 50% reduction in canttioxide equivalent
emissions over that for the baseline building fergeographical location. This
reduction was calculated using the following forenul

Percent reduction in CO2e =100 X (1 — PBERR), where:
» BERIs the baseline building’s carbon dioxide equinalemission rate.
» PER is the proposed building’s carbon dioxide eglgint emission rate.

Maximum = 250 points

For a 50% reduction in
CO2e emissions, 150 point
will be assigned. For every
1% reduction in CO2e
emissions above 50%, 2
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Baseline Equivalent Emission Rate (BER)culations

PER is less thaBER.

BER is calculated using the following formula:

BER = (baseline EUI) X sum of [ (percentage of e in the annual energy fuel
mix for the location) X (CO2e Emission Factor fach fuel) ], where:

Proposed Equivalent Emission Rate (PER) Calculation

The baseline building’s site Energy Use Intendiiyl) is determined using
ENERGY STAR Target Finder.

The baseline building has an EUI of less than 50%@average U.S.
commercial building as determined for the propdseitting location.

The annual energy fuel mix for the baseline bugdgdetermined using
ENERGY STAR Target Finder. The CO2e emission fafdoeach fuel in the
baseline building’s annual energy fuel mix candwend in Table 8.1.1- A of
this document.

PER is calculated using the following formula:

PER = (proposed EUI) X sum of [ (percentage of daehin the annual energy fue
mix for the location) X (C@ Emission Factor for each fuel) ], where:

The proposed building’s Energy Use Intensity (EldIgalculated using a
computer-based simulation program that confornteéaequirements outlined
in ANSI/ASHRAE/IESNA Standard 90.1-07, Appendix G.

The annual energy fuel mix for the actual buildisghe same as that being us
in the simulation.

The CQe emission factor for each fuel in the proposedding’s annual energy

points will be assigned to a
maximum of 250 points.

fuel mix can be found in Table 8.1.1- A of this dowent.
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Table 8.1.1 - A: CQe Emission Factors

Fuel CO.e Emission Factor
kg/kWh (Ib/kWh)

Biomass 0.026 (0.057)
Coal (bituminous) 0.373 (0.822)
Coal (lignite) 0.585 (1.289)
Fuel oil (residual) 0.311 (0.686)
Fuel oil (distillate) 0.299 (0.660)
Gasoline 0.326 (0.719)
Grid-delivered electricity 0.758 (1.670)
Grid- displaced electricity -0.833 (-1.835)
LPG 0.274 (0.602)
Natural gas 0.232 (0.510)
Off-site renewable electricity -0.758 (-1.670)
Waste hedt 0.019 (0.042%

1 Deru, M., P. Torcellini. 2007. Source Energy amdigSions Factors for Energy Use in Buildings. NRER4550-38617, June 2007. Golden,
CO. National Renewable Energy Laboratory.

2 L2A Conservation of Fuel and Power in New Buildirather than Dwellings. April 2006. Office of thejluty Prime Minister, United
Kingdom.

% Grid displaced electricity comprises all electsicienerated at the building site by, for examplep@nels, wind-power, combined heat and
power systems (CHP), etc. The associated CO2eiemssare subtracted from the total CO2e emissionthe building before determining the
PER. CO2e emissions arising from fuels used bytlieing’s power generation system (e.qg., to potlierCHP plant) must be included in the
building’s CO2e emission calculations.

“ The associated CO2e emissions from off-site rehtnglectricity (e.g., using renewable energy fiegties or “greenpower”) are subtracted
from the total CO2e emissions for the building befdetermining the PER. Contracts must have aiduraf at least three years. Only 25% o
off-site renewable electricity can be creditedhe proposed building’s CO2e calculation.

® This includes waste heat from industrial processel power stations rated at more than 10MWe dthdawpower efficiency of greater than
35%.

8.1.2 Suggested Documentation

» Energy simulation program and results;
 PER, BER, and Cg emission reduction calculations.
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8.2 Demand - Path A (40 points)

8.2.1 Passive Demand Response

8.2.1.1For buildings located in Climate Zones 1 througth&rmal mass in wall 4 points or n/a

construction was used in the following ways:

A minimum of 20% of théuilding envelopgross wall area had a heat capaci
of 35 W/nf °C (7 Btu/ft °F) or greater.

OR

«  Provided that the wall had a material unit weight greater than 1926 kg’m
(120 Ib/ff), a minimum of 20% of thbuilding envelopgross wall area had a
heat capacity of 25 W/AiC (5 Btu/ft °F).

Informational Reference (s):
»  ANSI/ASHRAE/IESNA Standard 90.1 — 07

8.2.1.2 For buildings located in Climate Zones 1 througkh®rmal mass in wall 4 points or n/a

construction was used in the following ways:

» Mass walls used as interior partitions, had a sertaea equal to at least 20%
thebuilding envelopgross wall area. Mass walls had a heat capacidp o/nt
°C (7 Btu/ff °F) or greater. Wallboard was not used as aniorténish on these
walls.

OR

« Mass walls used as interiors partition, had a serferea equal to at least 20%
thebuilding envelopgross wall area. Mass walls had a heat capaci®p of/nf
°C (5 Btu/ff °F) and a material unit weight not greater thag6lRg/n? (120
Ib/ft?) with the portion of the wall with the greatest heapacity exposed to
conditioned air. Wallboard was not used as animtéinish on these walls.

8.2.1.3 For buildings located in Climate Zones 1 througkh®&rmal mass in floor 4 points or n/a

construction was used in the following ways:

* A minimum of 50% of the return air plenums weredtse directly in contact n/a for Climate Zones 6-8
with a floor or wall having a heat capacity of east 35 W/h°C (7 Btu/ft °F).

OR

e A minimum of 50% of the return air plenums weredtsa directly in contact
with a floor or wall having a heat capacity of 23 °C (5 Btu/ff) °F, and the
wall or floor had a material unit weight not greatean 1926 kg/m(120 Ib/ft).

8.2.2 Thermal Energy Storage

8.2.2.1For buildings located in Climate Zones 1 through shermal energy storage 12 points or n/a
system was used that is capable of offsetting &ak jgooling demand by greater thg
30%. >30% = 4 points
>40% = 8 points
>50% = 12 points

n/a for Climate Zones 6-8

8.2.3 Power Demand Reduction

8.2.3.1The building’s monthly power demand factor (lowedt demand month + | Maximum = 8 points
peak kW demand month) was determined to be grdsarthe average of one of th

following: >0.75 = 4 points

« 0.75 >0.85 = 8 points

e 0.85

| 8.2.4 Demand Capable Energy Management System |
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8.2.4.10ne of the following measures was implemented: Maximum = 8 points
« An Energy Management System was installed and progred to reduce power
demand below the non-reduced peak by 15% or 30%teibuilding. 15% = 4 points
OR 30% = 8 points
» Power demand is controlled by the electric utiditd there is a 15% or 30% log
shedding agreement.

8.2.5 Suggested Documentation

» Construction documents

* Manufacturer’s specifications, cut sheets, andgearénce documentation;
e Energy simulation program results;

» Power demand factor calculations.

8.3 Measurement and Verification (10 points)

8.3.1 Measurement and Verification Protocol

8.3.1.1The Energy Metering Reporting Plan in the Operetiand Maintenance 8 points or n/a
Manual included the following operations and apiéted energy demand and
consumption characteristics:

» Lighting and lighting controls: daily demand andxsomption by floor or by
zones no greater than 18, 580.5(&0,000 ff).

* Plug loads: daily demand and consumption by fladryozones no greater than
18, 580.6 (20,000 ff).

* Major electric HVAC equipment (chillers, coolingwers, AHU fans, major
pumps): seasonal peak demand and monthly consumptio

» Chilled water generation: seasonal peak outputnamicthly consumption.

« On-site renewable energy power generation: momtedk output, monthly
production, and site specific weather characteddfirradiance, wind, and
temperature).

* Heating water or steam generation: seasonal pehknanthly consumption.

* Secondary electric HYAC equipment as appropriatg {gat pumps, fan coils,
fan powered boxes): operational status.

e Speciality or process electrical equipment: dadyndnd and consumption.

e  Critical HVAC controls (e.g. scheduling, economip@eration, temperature
resets): status monitoring and verification.

Sub-meteringequipment was installed for the building systerstet above.

8.3.1.2A Measurement and Verification program was impleted in accordance 2 points or n/a
with EVO'’s “International Performance MeasuremenVérification Protocol
(IPMVP) Volume llI: Concepts and Options for Deténing Energy Savings in New
Construction: Option D, Calibrated Simulation (S&8 Estimation Method 2).

8.3.2 Suggested Documentation

» Energy Metering Reporting Plan;

* Measurement and Verification Program details;

» References to specifications and drawings of suteinimg equipment;

e Cut sheets for meters and meter reading equipment;

» Description of the monthly monitoring and verificat reports that will be sent to building managetmen

END OF PERFORMANCE PATH A. BEGIN PRESCRIPTIVE PATH B.
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Prescriptive Design Criteria — Path B (250 points)

8.4 Building Opaque Envelope (42 points)

8.4.1 Thermal Resistance and Transmittance

8.4.1.1The effective thermal resistance and effectivertiad transmittance of all
elements of the opaque portion of thelding envelopenet or exceeded the values

specified in Tables 8.4.1-A and 8.4.1- B.

12 points

The overall values are
calculated based on a
weighted area average of
the assemblies.

Table 8.4.1- A : Insulation Minimum R-values*

Climatic Zones |1 [2 [3 [ 4 [ 5 [ 6 | 7 | 8
Opague Elements
Roofs
I'g:;'(a“o“ above |p 150 |R-150c | R-200ci | R-200ci | R-200c | 2R0ci  |R200c¢ | R-30.0ci
— R-130+R- |R-130+R- |[R-13.0 +R- |[R-13.0 + R- |R-13.0 + R- |R-30.0 + R- )
Metal Building R-19.0 13.0 13.0 190 190 190 10.0 ci R-30.0 + R-10.0 ci
Attic and Other | R-30.0 R-38.0 R-38.0 R-38.0 R-38.0 |R-38.0 R-60.0 R-60.0
Walls Above Grade
Mass NR R-7.6 ci R-9.5 ci R-1l4ci | R1l4ci| R4 |R152c | R-15.2ci
— R60+R |R60+R- |R130+R- |R13.0+R- |R-13.0 + R-
Metal Building R-16.0 R-16.0 2.0 3.0 130 130 T30 R-13.0 + R-16.0
R13.0 +R- |R-13.0 + R- [R-13.0 + R- |R-13.0 + R- |R-13.0 + R- .
Steel Framed R-13.0 R130 |55 it it it it R-13.0 + R-21.6 ci
Wood Frame & R-13.0 +R- |R-13.0 +R- |R-13.0 + R- |R-13.0 + R- .
Other R-13.0 R-13.0 R130 135 3.8 3.8 75 i R-13.0+R-10.0ci
Walls Below Grade
Below Grade Wall | NR NR NR NR R-7.5ci R-7.5 ci B R-15.0 ci
Floors
Mass NR R-6.3 Ci R-8.3 ci R-8.3 ci R-104ci | R-16i4 |R-125ci |R-16.7ci
Steel Joist R-19.0 R-19.0 R-19.0 R-30.0 R-30.0 B30 |R-38.0 R-38.0
\(’)\’t‘r’]‘;‘: Frame & Ip 190 R-19.0 R-30.0 R-30.0 R-30.0 R-30.0 R-30.0 |R-30.0
Slab-On-Grade Floors
Unheated NR NR NR NR NR ?\'10'0 for 24 ?\'150 for 2412 20.0 for 24 in.
R-7.5for 12 |R-7.5 for 12 |R-7.5 for 12 |R-7.5 for 24 |R-10.0 for 36|R-10.0 for 36| X 22:0 7 362 56 0 for 36 in. +
Heated . . . . . . in. + R-5.0 ci .
in. in. in. in. in. in. below R-5.0 ci below

NR — No Requirement
Cl — Continuous Insulation
*The values in this table are adapted from ANSI/AGHE/IESNA Standard 90.1-07 but have been modifiebe more stringent.
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Table 8.4.1 — B: Maximum AssemblyJ-factors, C-factors and F-factors*

Climatic Zones |1 E |3 | 4 IE | 6 | 7 8
Opague Elements

Roofs

I':r)‘zé’l'(at'on above |\ 5 063 U-0.063 U-0.048 U-0.048 U-0.048 U-0.048 048 U-0.032
Metal Building | U-0.065 U-0.055 U-0.055 U-0.049 ) U-0.049 U- 0.028 U- 0.028
Attic and Other | U-0.034 U-0.027 U-0.027 U-0.027 1027 U-0.027 U-0.017 U-0.017
Walls Above Grade

Mass U-0.580 U-0.123 U-0.104 U-0.090 U-0.090 U-0.09 [U-0.071 U-0.071
Metal Building | U-0.093 U-0.093 U- 0.070 U-0.070 | aB57 U-0.057 U-0.057 U-0.055
Steel Framed U-0.124 U-0.124 U-0.084 U-0.064 U-0.06 |U-0.064 U-0.064 U- 0.040
\(’)Vtcr’]‘é‘r’ Frame & 1,4 089 U-0.089 U-0.089 U-0.064 U-0.064 U-0064 | 081 U-0.045
Walls Below Grade

Below Grade WallC-1.140 C-1.140 C-1.140 C-1.140 C-0.119 c-0119 | 1@ C-0.063
Floors

Mass U-0.332 U-0.107 U- 0.087 U- 0.087 U-0.074 0% U-0.064 U-0.051
Steel Joist U-0.052 U-0.052 U-0.052 U-0.038 U-0.038 |U-0.038 U-0.032 U-0.032
\(’)\’t‘r’]‘;‘: Frame & 10,051 U-0.051 U-0.033 U-0.033 U-0.033 U-0.033 033 U-0.033
Slab-On-Grade Floors

Unheated F-0.730 F-0.730 F-0.730 F-0.730 F-0.730 | 0.580 F-0.520 F-0.510
Heated F-1.020 F-1.020 F-1.020 F-0.950 F-0.840 SRD. F-0.373 F-0.373
Opaque Doors

Swinging U-0.700 U-0.700 U-0.700 U-0.700 U-0.700 | 01700 U-0.600 U-0.500
Non-Swinging | U-1.450 U-1.450 U-1.450 U-0.500 U-@50 |U-0.500 U-0.500 U-0.500

*The values in this table are adapted from ANSI/AGYE/IESNA Standard 90.1-07 but have been modiftebet more stringent.

8.4.20rientation

8.4.2.1The building was oriented such that the northisenestratiorratio was
greater than the east/wéshestratiorratio by between 1.25 and 2.00.

Maximum = 6 points or

n/a

1.25 =1 point
1.40 = 2 points
1.55 = 3 points
1.70 = 4 points
1.85 =5 points
2.00 = 6 points

n/a where site factors do
not allow or favor
orientationadaptions.
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8.4.3 Fenestration Systems

8.4.3.1The thermal transmittanc®l{factorg of the building’sfenestrationsystem met 12 points
or exceeded the values in Table 8.4.3-A.
The overall values are
calculated based on a
weighted area average o
the assemblies.

8.4.3.2The Solar Heat Gain Coefficient (SHGC) of the tiig's fenestrationsystem | 12 points
met or exceeded the values in Table 8.4.3-A.
The overall values are
calculated based on a
weighted area average o
the assemblies

Table 8.4.3 — A: Building Envelope Requirements: RFeestration*
4 5

CLIMATE ZONE 1 2 3 Except And 6 7 8

Marine Marine 4

Vertical Fenestration (40% maximum of above-gradé)w

U-Factor
Framing materials other than metal with or withmgtal reinforcement or cladding

U-factor [1.20 [ 0.75 | 0.65 [ 0.0 [ 035 [ 035 | 030 | 030
Metal framing with or without thermal break

Curtain / Storefront | ; 5, 0.70 0.60 0.50 0.45 0.45 0.40 0.40
U-Factor

Entrance Door U 1.20 1.10 0.90 0.85 0.80 0.80 0.75 0.75

All Other U-Factof 1.20 0.75 0.65 0.55 0.50 0.50 0.45 0.45
SHGC-AIll Frame Types

SHGC: Nortf 0.45 0.45 0.45 0.50 0.50 0.50 0.65 NR
SHGC: E, S&W

PE <025 0.25 0.25 0.25 0.40 0.40 0.40 0.50 NR
SHGC: E, S&W

0.25< PF <0.5 0.30 0.30 0.30 0.50 0.50 0.50 NR NR
SHGC: E, S&W

PF> 0.5 0.40 0.40 0.40 0.65 0.65 NR NR NR
Skylights (3% maximum)

U-Factor 0.75 0.75 0.65 0.60 0.60 0.60 0.60 0.50
SHGC 0.20 0.20 0.30 0.40 0.40 0.50 0.60 NR

NR = No requirement.

PF = Projection factor

a. All other includes operable windows, fixed wimgoand non-entrance doors.

b. North-Facing within 45 degrees of true north ifiNern Hemisphere).

*The values in this table are adapted from ANSI/ASE/IESNA Standard 90.1-07 but have been modifiebet more stringent.

8.4.4 Suggested Documentation

» Site plans;

» Landscaping plans;

»  Construction documents

* Manufacturer’s specifications, cut sheets, andgearénce documentation.
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8.5 Daylighting (15 points)

8.5.1 Daylighting

8.5.1.1The effective sidelit daylit area and toplit dagiea was a minimum of 10% ¢

thenet building area

nfMaximum = 8 points or
n/a

10% -15% = 1 point
16% - 21% =2 points
22% - 27%=3 points
28% - 32%=4 points
33% - 38%=5 points
39% - 44% = 6 points
45% -50% =7 points
>50% = 8 points

n/a for buildings or areas
which would be
functionally compromised
by daylighting

8.5.1.2Buildings located in climate zones 1, 2, 3A, 3Bevdetermined to have, at a
minimum, areffective aperturéor verticalfenestrationof 0.10 EAr Buildings
located in climate zones 3C, 4, 5, 6, 7, 8 wererd@hed to have, at a minimum, an
effective aperturéor verticalfenestratiorof 0.15 EA. Calculations were performed
in accordance with ANSI/ASHRAE/IESNA Standard 99.Q7.

4 points or n/a

n/a if there are no
windows.

8.5.1.3Between 2-3% of the roof area was installed wkiflights.

Informational Reference (s):
»  ANSI/ASHRAE/IESNA Standard 90.1 — 07

3 points or n/a

n/a if building is located
in Climate Zone 7 and 8

8.5.2 Suggested Documentation

»  Construction documents
*  Manufacturer’s specifications, cut sheets, anfoperance documentation;
» Effective aperture calculations.
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8.6 HVAC Systems and Controls (84 points)

8.6.1 Cooling Equipment

8.6.1.1The seasonal energy efficiency ratio (SEER), gnefficiency ratio (EER),
integrated part-load value (IPLV), coefficient adrformance (COP) or kilowatt per
ton (kW/ton) of the cooling equipment exceeded ANSHRAE/IESNA Standard
90.1 - 07 by 5-15%.

If ANSI/ASHRAE/IESNA Standard 90.1-07 requires meinan one efficiency rating,
the lower one was used.

The overall values are calculated based on a wagigltea average of the capacity o
the equipment.

Maximum = 12 points or
n/a

5% - 6% = 2 points
7% - 8% = 4 points
9% - 10% = 6 points
11% -12% = 8 points
13% -14% = 10points
15% = 12 points

n/a where there is no
cooling equipment

8.6.1.2Multiple compressors, variable speed compressoosher measures were
installed to allow a plant capacity reduction t&36f load with a maximum of 25%
loss while in full load efficiency.

The overall values are calculated based on a weiigltea average of the capacity o
the equipment.

3 points or n/a

n/a if there is no part load.

8.6.2 Cooling Towers

8.6.2.1To reduce fan energy consumption, the followingasuges were used in
cooling towers:

e Two speed fans

e Variable speed fans

+  Other measure.

Maximum = 3 points or
n/a

3 points will be assigned
for any one or
combination of measures
used.

n/a if there is no cooling
tower

8.6.2.2A waterside economizer system was installed withfacity to use outdoor a
for cooling water in lieu of mechanical cooling.

3 points or n/a

8.6.3 Heat Pumps

8.6.3.1The heating efficiency for heat pump applicatiorsez=ded
ANSI/ASHRAE/IESNA Standard 90.1 - 07 heating seas@erformance factor
(HSPF) or coefficient of performance (COP) betwBerb%.

Heat pumps and other heating equipment (see &&mpe combined in a building b
no more than 12 points can be achieved from 8160d3826.4 together.

The overall values are calculated based on a wedgdntea average of the equipmen
capacity.

Maximum = 12 points or
n/a

5% - 6% = 2 points
7% - 8% = 4 points
9% - 10% = 6 points
11% -12% = 8 points
13% -14%-= 10 points
15% = 12 points

n/a if there are no heat
pump applications.

| 8.6.4 Heating Equipment
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8.6.4.1 The following measures were implemented:

e Heating equipment exceeded ANSI/ASHRAE/IESNA Stad®®.1 — O7annual
fuel utilization efficiency (AFUE)thermal efficiencyE) or combustion
efficiency (E) by between 1-15%.

* Heating control specifications indicated hydronystem temperatures conducive
to the efficiency claimed.

Heat equipment and heat pump (see 8.6.3) can bkigechin a building but no more
than 12 points can be achieved from 8.6.3 and &gdther.

The overall values are calculated based on a wagigltea average of the capacity o
the equipment.

Maximum = 12 points or
n/a

1% - 2% = 1 point

3% - 4% = 2 points
5% - 6% = 3 points
7% - 8% = 4 points
9% -10% = 6 points
11% -12% = 8 points
13% -14% = 10 points
>15% = 12 points

n/a if there is no heating.

8.6.5 Condensate Recovery

8.6.5.1Steam heating systems, including district systemese equipped to recover
and return condensate (excluding trap losses).

Maximum = 3 points or
n/a

50% - 64% condensate
return = 1 point

65% -79% condensate
return = 2 points

>80% condensate return
3 points

n/a if there are no steam
heating systems

8.6.6 Steam Traps

8.6.6.1All steam trap designs were stamped by a Professiogaléer. Isolation
valves were installed to allow all steam trapseddwlated for repairs.

2 points or n/a

n/a if there are no steam
traps

8.6.7Domestic Hot Water Heaters

8.6.7.1All domestic hot water heaters met the efficiereyuirements of
ANSI/ASHRAE/IESNA Standard 90.1 — 07, and were pged with intermittent
electric igniters antbw NO burners.

2 points or n/a

n/a if there are no
domestic hot water
heaters.

8.6.8Variable Speed Control of Pumps

8.6.8.Variable speed control pumps of 3hp or greater \peorided for 15% or more
of connected hydronic pumping power.

Maximum = 5 points or
n/a

15% - 34% = 1 point
35% - 54% = 2 points
55% - 74% = 3 points
75% - 74% = 4 points
75% or more = 5 points
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8.6.9 Minimizing Reheat and Re-cool

8.6.9.1The HVAC design included a system that eliminagédeat by utilizing therma 8 points
and ventilation compartmentalization, with heatiogoling, and ventilation provided
independently for each zone (e.g. fan coil systehsgiibuted heat pumps, single zo
systems).

8.6.10 Air Economizers

8.6.10.1Air economizersvere installed with a mode that uses outdooraxicboling | 1 point
in place of mechanical cooling.

8.6.10.2Controls were installed to shut off outdoor anfast air dampers during | 1 point
unoccupied periods.

8.6.10.3Low leakage dampers (dampers with leakage rateesstthan 5% of design | 1 point or n/a
flow) were used for air handling systems using idetsir at a rate of 28.32%mer
minute (1000 ft per minute) or greater. n/a if there are no air
dampers

8.6.11 Fans and Ductwork

8.6.11.1The duct distribution system was installed witHful€rs and registers sized | 1 point or n/a
with a full flow pressure drop no greater than 6.@2h (0.01 in) of water column, and
noise criteria (NC) of 35 or less. The supply astim ductwork was sized with a n/a where there is no
pressure drop no greater than 0.25 cm (0.1 in)adémcolumn per 30.5 lineal meterg ductwork

(100 lineal feet) of duct run.

8.6.11.2Flexible duct work was: 1 point or n/a
* Limited to 1.5 m (5 ft) when fully stretched
« Limited to connections between duct branches affdsgirs, and connections n/a where there is no

between duct branches and variable air volume teinoinits ductwork
* Installed with durable elbow support when usedraslbow
8.6.11.3Sealed duct joints and seams were leak-testérk aited pressure and 1 point or n/a

determined to have an overall leak rate of less 8.
n/a where there is no
ductwork

8.6.11.4Motors for fans that were one horsepower or moge MEMA'’s “Energy 1 point
Efficiency Motor Program.”

8.6.11.5Variable speed fans were installed to be contldby a duct pressure set- | 2 points
point or an energy management control system.
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8.6.12Demand Controlled Ventilation

8.6.12.1In spaces predicted to experience occupancy \@@sof greater than 30%
from design occupany for a minimum of 30% normaltgupied hours, ventiallation
rates were controlled using the following measures:

Controls were installed in spaces representingast|90% of the design
ventilation volume and meet ing local ventilatidarglards.

Occupancy and/or C&sensors were installed at the space/room leveleend
specified as being capable of maintaining calibratvithin 2% for a one-year
period of operation.

5 points or n/a

n/a if spaces meeting this
criterion represent less
than 40% of the total

design ventilation volume
of the building

8.6.12.2Ventilation heat recovery was used on systemseatptired by
ANSI/ASHRAE/IESNA Standard 90.1-07 and included tbiowing design items:

Pressure-drop impact on fan power.

Bypass for economizer operation, if applicable.

Filtration.

All connections and leak paths were sealed withaledcked UL181A tape.

5 points or n/a

n/a for heating systems i
climate zones 1 through 3
and cooling systems in

climate zones 3c, 4c, 5b,

B

5¢c, 6b, 7 and 8.
8.6.13 Suggested Documentation
» Construction documents
* Manufacturer’s specifications, cut sheets, andgearénce documentation;
* Equipment specifications, control schedules andrdias;
» Results of leak-testing.
8.7 Lighting Systems and Controls (54 points)
8.7.1 Total Lighting Power Density
8.7.1.1The total lighting power density of the building svdetermined to be at or 13 points

below the allowed lighting power density (LPD) giva Table 8.7.1-A (Building
Area Method) or Table 8.7.1-B (Space-by-Space Mitho
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Table 8.7.1-A: Lighting Power Density (LPD): Usingthe Building Area Method*

Building Type LPD (W/m? LPD (W/ft?)
Automotive Facility 0.08 0.81
Convention Center 0.10 1.08
Court House 0.10 1.08
Dining: Bar Lounge/Leisure 0.11 1.17
Dining: Cafeteria/Fast Food 0.12 1.26
Dining: Family 0.13 1.44
Dormitory 0.08 0.90
Exercise Center 0.08 0.90
Gymnasium 0.09 1.00
Health Care-Clinic 0.08 0.90
Hospital 0.10 1.08
Hotel 0.08 0.90
Library 0.11 1.17
Manufacturing Facility 0.11 1.17
Motel 0.08 0.90
Motion Picture Theater 0.10 1.08
Multi-Family 0.06 0.63
Museum 0.09 1.00
Office 0.08 0.90
Parking Garage 0.03 0.27
Penitentiary 0.08 0.90
Performing Art Theater 0.13 1.44
Police/Fire Station 0.08 0.90
Post Office 0.09 1.00
Religious Building 0.11 1.17
Retail 0.13 1.35
School/University 0.10 1.08
Sports Area 0.09 1.00
Town Hall 0.09 1.00
Transportation 0.08 0.90
Warehouse 0.07 0.72
Workshop 0.12 1.26

*The values in this table are adapted from ANSI/ASE/IESNA Standard 90.1-07 but have been modifiebet more stringent.
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Table 8.7.1-B: Lighting Power Density (LPD): Usinghe Space-by-Space Method*

Common Space Typées LPD (W/rf) LPD (W/ft)
Office Enclosed 0.09 1.00
Office-Open Plan 0.09 1.00
Conference/Meeting/Multipurpose 0.11 1.17
Classroom/Lecture/Training 0.12 1.26
For Penitentiary 0.11 1.17
Lobby 0.11 117
For Hotel 0.09 1.00
For Performing Arts Theater 0.28 2.97
For Motion Picture Theater 0.09 1.00
Audience/Seating Area 0.08 0.81
For Gymnasium 0.03 0.36
For Exercise Center 0.03 0.27
For Convention Center 0.06 0.63
For Penitentiary 0.06 0.63
For Religious Building 0.14 1.53
For Sports Area 0.03 0.36
For Performing Arts Theater 0.22 2.34
For Motion Picture Theater 0.10 1.08
For Transportation 0.04 0.45
Atrium — First Three Floors 0.05 0.54
Atrium — Each Additional Floor 0.02 0.18
Lounge/Recreation 0.10 1.08
For Hospital 0.07 0.72
Dining Area 0.08 0.81
For Penitentiary 0.11 1.17
For Hotel 0.11 117
For Motel 0.10 1.08
For Bar Lounge/Leisure Dining 0.12 1.26
For Family Dining 0.18 1.89
Food Preparation 0.10 1.08
Laboratory 0.12 1.26
Restrooms 0.08 0.81
Dressing/Locker/Fitting Room 0.05 0.54
Corridor/Transition 0.04 0.45
For Hospital 0.08 0.90
For Manufacturing Facilit 0.04 0.45
Stairs —Active 0.05 0.54
Active Storage 0.07 0.72
For Hospital 0.08 0.81
Inactive Storage 0.03 0.27
For Museum 0.07 0.72
Electrical/Mechanical 0.13 1.35
Workshop 1.71

*The values in this table are adapted from ANSI/AGHE/IESNA Standard 90.1-07 but have been modifiebet more stringent.
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Building Specific Space Types LPD (W/m? LPD (WI/ft?)
Gymnasium/Exercise Center

Playirg Area 0.12 1.26

Exercise Area 0.08 0.81
Courthouse/Police
Station/Penitentiary

Courtroom 0.16 171

Confinement Cells 0.08 0.81

Judges Chambers 0.11 1.17
Fire Stations

Fire Station Engine Rao 0.07 0.72

Sleeping Quarters 0.03 0.27
Post Office -Sorting Area 0.10 1.08
Convention Center — Exhibit Space | 0.11 1.17
Library

Card File and Cataloging 0.09 1.00

Stacks 0.14 1.53

Reading Area 0.10 1.08
Hospital

Emergency 0.23 2.43

Recovery 0.07 0.72

Nurse Station 0.08 0.90

Exam/Treatment 0.13 1.35

Pharmacy 0.10 1.08

Patient Rom 0.06 0.63

Operating Room 0.18 1.98

Nursery 0.05 0.54

Medcal Supply 0.12 1.26

Physical Therapy 0.08 0.81

Radiology 0.03 0.36

Laundry “Washing 0.05 0.54
Automotive —Service/Repair 0.06 0.63
Manufacturing

Low Bay (<25 ft Floor to Ceiling | 0.10 1.08
Height)

High Bay (>25 ft Floor to Ceiling | 0.14 1.53
Height)

Detailed Manufacturing 0.18 1.89

Equipment Room 0.10 1.08

Control Room 0.04 0.45
Hotel/Motel Guest Rooms 0.09 1.00
Dormitory —Living Quarters 0.09 1.00
Museum

General Exhibition 0.08 0.90

Restoration 0.14 1.53
Bank/Office — Banking Activity Area 0.13 1.35
Religious Buildings

WorshipPulpit, Choir 0.20 2.16

Fellowship Hall 0.08 0.81
Retail

Sales Area 0.14 1.53

Mall Concourse 0.14 1.53
Sports Area

Ring Sports Area 0.23 2.43

Court Sports Area 0.19 2.07

Indoor Playing Field Area 0.12 1.26
Warehouse

Fine Material Storage 0.12 1.26

Medium/Bulky Material Storage 0.08 0.81
Parking Garage Garage Area
0.18
Transportation

Airport —Concourse 0.05 0.54

Air/Train/Bus —-Baggage Area 0.08 0.90
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Terminal —Ticket Counter [ 0.13 [ 135

*The values in this table are adapted from ANSI/ASHE/IESNA Standard 90.1-07 but have been modifiebet more stringent.

8.7.2 Interior Automatic Light Shutoff Controls

8.7.2.1For buildings larger than 464.52 5000 ft), one of the following measures
was implemented:

Time-scheduling devices were installed to contmhmore than 2322.58per
floor. (25,000 ft per floor). Controls were incorporated with manoagrride
switching devices that control no more than 464r5625000 f) and allow
lighting to stay on for no more than two hours.

OR

Occupant-sensing devices were installed to conahore than 232.26 712500
ft?) in spaces smaller than 929.03 (10,000 ff), and 929.03 /(10,000 ff) in
spaces larger than 929.03 (00,000 ff). In addition, occupant-sensing devices
were installed to turn off all lighting in contretl areas within 30 minutes of all
occupants leaving the area.

3 points or n/a

8.7.3 Light Reduction Controls

8.7.3.1To reduce the lighting load by at least 50%, aatdrior (non-daylit) area was
installed with one or more of the following con{g)!:

Dual switching of alternate rows tuminaires

Switching of individual lamps independently of azhat lamps within duminaire
Switching of each lamp duminaire

Occupancy sensors within the space

7 points or n/a

n/a for spaces that use le
than 0.05 w/h(0.5 w/ff)

8.7.4 Controls for Daylit Zones

8.7.4.1For eactsidelit daylit areaand/ortoplit daylit areabetween 23.23 (250 ff)
and 232.26 M(2500 ff), one of the following control strategies was afied:

For Manual Controls:

Switching of eactuminaire

Switching of individual lamps independently of azhat lamps within a
luminaire

OR
*  For Automatic Controls:

Stepped switching by photocell control
Stepped dimming by photocell control

Continuous dimming by photocell control

Allocation of points will be based on the type ohtrol used for the majority of zone

For projects that contained the tdaylit areasizes described in 8.7.4.1 and 8.7.4.2,
the allocation of points will be based on the tgpeontrol used for the majority of
zones but no more than 6 points total can be aetiev

Maximum = 6 points or
n/a

For each type of manual
control installed

throughout the daylit areg
3 points will be assigned
to a maximum of 6 points

OR

Stepped switching by
s photocell control = 2
points

Stepped dimming by
photocell control = 4
points

Continuous dimming by
photocell control = 6

L

points
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8.7.4.2For eactsidelit daylit areaand/ortoplit daylit areagreater than 232.26°m
(2500 f), one of the following automatic control stratexyieas installed:
Switching eachuminaire by photocell control

Stepped switching of lamps by photocell control

Continuous dimming of lamps by photocell control

Allocation of points will be based on the type ohtrol used for the majority of zone

For projects that contained the two daylit ase&s described in 8.7.4.1 and 8.7.4.2,
the allocation of points will be based on the tgpeontrol used for the majority of
zones but no more than 6 points total can be aetiev

Maximum = 6 points or
n/a

Switching eachuminaire
by photocell control = 2
points

4

'Stepped switching of
lamps by photocell
control = 4 points

Continuous dimming of
lamps by photocell
control = 6 points

8.7.5 Exterior Lighting Controls

8.7.5.1Controls were installed for the following exterighting:

Lighting not designated for dusk-to-dawn was cdtetbby a time switch with
10-hour backup.

OR

Lighting that was designated for dusk-to-dawn wametrolled by a photo sensor
or astronomical time switch with 10-hour backup.

Maximum = 3 points

Installation of time switch
= 2 points

Installation of photo
sensor or astronomical
time switch = 3 points

8.7.6 Exterior Luminaires

8.7.6.1Permanent exteriduminaireswere installed with the following features:
Lamps with an initial system efficacy of at lea6tléGmens per watt

Lamps greater than 100 watts to 250 watts were-satoif, cutoff, or full cutoff
Lamps greater than 250 watts were cutoff or futbéfu

4 points

No points if a Mercury
Vapor lamp source is use

8.7.6.2Pulse-start metal halide lamp sources were ugeekferior lighting.

2 points

8.7.7 Suggested Documentation

Construction documents
Manufacturer’s specifications, cut sheets, andgoerdnce documentation.

8.8. Vertical Transport (5 points)

8.8.1 Elevators and Escalators

8.8.1.1Regenerative braking elevators were installed.

3 points or n/a

n/a where there are no
elevators

8.8.1.2Escalators were equipped with the capability davstiown or stop when
detectors indicate no traffic.

2 points or n/a

n/a where there are no

escalators

| 8.8.1.3 Suggested Documentation
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»  Construction documents
* Manufacturer’s specifications, cut sheets, andguardnce documentation;
» Drawings and specifications of vertical transpauipment.

8.9 Renewable Energy (50 points)

8.9.10ff-Site Renewable Energy

8.9.1.1The building owner signed a contract with a minimthree-year commitment| Maximum = 50 points
to purchase either certified “green” power or ified renewable energy certificates
(RECs) for between 1-100% of total off-site constiom For every 2% of the total
energy consumption
Offsite and onsite renewable energy (see 8.9.21i1 e combined in a building but nosupplied by off-site

more than 50 points can be achieved from 8.9.1d18a&.2.1 together. renewables, 1 point will
Brenda’s recommendation be assigned.

8.9.2 On-Site Renewable Energy

8.9.2.10n-site renewable enerdgchnology was installed and supplies between 1{ Maximum = 50 points
25% of the total energy consumption for the buildin
For every 1% of the total
On-site and off-site renewable energy (see 8.9chf)be combined in a building but energy consumption

no more than 50 points can be achieved from 8.2Ad18.9.2.1 together. supplied byon-site
renewables?2 points will
be assigned.

8.9.3 Suggested Documentation

»  Construction documents

Manufacturer’s specifications, cut sheets, andgoerdnce documentation;
On-site renewable energyeneration documentation;

Copy of the off-site renewable energy contract.

9. WATER
9.1 Points Calculation Methodology for the Véiter Assessment Area

The Water Assessment Area is unique in that itaioatseveral sections with extensive requirememtsgecialized
building types and functions that may not applg given project. The total points available musitfbe
determined by identifying the subsections thategmelicable to the project being assessed. Théadlmipoints and
awarded points for this assessment area are naedalsing the calculation method and table det&itdow. The
normalization factor ensures that the minimum patage of points required for compliance in thissaaed the
overall project rating are not skewed.

1. Review Column B and enter the maximum pointslabte for sections that are applicable to the gebjnto
column C.

2. Sum Column C to determine the total maximumiapple points for the Water Assessment area tleat ar
available for the project.

3. Calculate the “Water Assessment Area Normabpafiactor” by dividing 130 by the total of Column C

4. Enter the actual points achieved for each aaplé&csection into Column D.

5. The total points achieved for the Water Assesseea are calculated by multiplying the sum ofu@an D by
the “normalization factor”.
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Column A Column B Column C Column D
Maximum Points Maximum Points Actual Points
Sections Available f_or Each Availaple for Sections Achieved
Section Applicable to the
Project
9.2.1.1 t0 9.2.1.3 Plumbing Fixtures and Fittings, 46
Appliances and Equipment.
9.3.1.1t0 9.3.1.4 Cooling Towers. 18
9.4.1.1 t0 9.4.1.2 Boilers and Water Heaters. 4
9.5.1.1 t0 9.5.1.7 Commercial Food Service 12
Operations.
9.6.1.1 t0 9.6.1.5 Medical/Dental and Laboratory| 11
Facilities.
9.7.1.1 Commercial/lnstitutional On-Premise 10
Laundry Operations
9.8.1.1t0 9.8.1.3 Special Water Features 4
9.9.1.1 t0 9.9.1.4 Water Treatment. 5
9.10.1.1 Alternate Sources of Water 14
9.11.1.1t0 9.11.2.1 Metering. 6

Totals
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9.2 Plumbing Fixtures and Fittings, Appliances andquipment (46 points)

9.2.1 Plumbing Fixtures and Fittings, Appliances ad Equipment

9.2.1.1The baseline water use, projected water use ameémage reduction in water
use were calculated using Green Globes™ Water @goison Calculator.

The water consumption standard for the proposedibgior project met or surpasse
the requirements set forth in the US Energy Poficyof 1992 (and subsequent
revisions and additions up to 2005) by a minimur2 5.

Informational Reference (s):
*  Appendix M

Maximum = 24 points

25% - 29% = 6 points
30% - 34% = 12 points
35% - 39% = 18 points
>40% = 24 points

9.2.1.2The following plumbing fixtures and fittings wecertified as being in
compliance with the requirements and specificatmfrthe U.S. EPA’'s WaterSense

Program:
» All toilets
e Urinals

* Showerheads
» Lavatory and kitchen faucets

For those plumbing fixtures and fittings not addezsby US EPA’s WaterSense
Program requirements, consumption levels specifiede Green Globes™ Water
Consumption Calculator were used.

Informational Reference (s):
»  Appendix M

18 points

9.2.1.3The following appliances met the following wateeusaximums:

» Residential clothes washers were EnergyStar estifiith a maximum water
factor of 22.71 L/m (6.0 gal/ff) per full cycle.

» Residential dishwashers were EnergyStar certifighd &maximum water factor
of 21.96 L/n liters (5.8 gal/fl) per full cycle.

Maximum = 4 points or
n/a

For each appliance, 2
points will be assigned to
a maximum of 4 points.

9.2.1.4 Suggested Documentation

e Construction documents

* Manufacturers specifications, cut sheets, and pedace documentation for all plumbing fixteréittings and

appliances;
» Results from the Green Globes™ Water ConsumptidouGor.
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9.3 Cooling Towers (18 points)

9.3. 1 Cooling Towers

9.3.1.1Cooling towers for air conditioning systems achiteae of the following: 6 points or n/a

* A minimum of 5 cycles of concentration for makeuaters having less than 200
mg/L (200 ppm) calcium carbonate or 3.5 cyclestiakeup waters with more
than 200 mg/L (200 ppm) calcium carbonate.

OR

A minimum discharge conductivity of 1500 mg/L (1500m), or 150 mg/L (150
ppm) of silica measured as silicon dioxide.

9.3.1.2Cooling tower (s) were equipped with makeup andvdimvn meters. 6 points
Blowdown meters were equipped with conductivity tcolters.
9.3.1.30ne of the following strategies was used for aapli Maximum = 4 points or
e 20% of the cooling load was dissipated with dryltap n/a
* 21% to 50% of the cooling load was dissipated withcooling
«  51% to 75% of the cooling load was dissipated withcooling 20% dry cooling = 1 poin
* No wet cooling was utilized where any given compogsunit in a building )
exceeded 350 kW (100 tons) of total cooling capacit 21% -50% dry cooling =
2 points
51% -75% dry cooling =
3 points
no wet cooling = 4 points
9.3.1.4Cooling tower (s) were equipped with drift elimioet that achieved an 2 points or n/a
efficiency of 0.002% or less for counter flow syateand 0.005% or less for cross
flow towers.

9.3.1.5 Suggested Documentation

»  Construction documents

e Manufacturer’s specifications, cut sheets, andguerdance documentation for cooling equipment, makeup
meter, blowdown meter, drift eliminators, conduittivcontrollers and wet/dry cooling towers.

* Plumbing plans.

9.4 Boilers and Water Heaters (4 points)

9.4.1 Boilers and Water Heaters

9.4.1.1Boilers and/or water heaters were installed withfollowing features: 3 points

« Boilers and water heating systems of 50 bhp andeab@re installed with a
boiler feed makeup meter.

» Boilers over 50 bhp were installed with condensatern systems.

» Bolilers were fitted with conductivity controllers.

« Steam boilers were installed with conductivity ngte

9.4.1.2The steam system design bears a seal indicatigt tivas designed by a 1 point
professional engineer.
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9.4.1.3 Suggested Documentation

Construction documents

meters, controllers, and steam system plans;
Certificate from professional engineer for steastam.

Manufacturer’s specifications, cut sheets, andgoerdnce documentation for boilers, water heatirsgesys,

9.5 Commercial Food Service Operations (12 points)

9.5.1 Commercial Food Service Equipment

9.5.1.10nce-through water-cooled equipment was not irestall 3 points
9.5.1.2Water-fed garbage disposals were not installed. 2 points
9.5.1.3Installed ice machines met Energy Star requirements 2 points

9.5.1.4Installedcombination ovens used no more than 15.14 L or33Z.@! or 10
gal.) of water per hour.

Maximum = 2 points or
n/a

15.14 L (4 gal.) of water ¥

1 point

37.85L (10 gal.) of wate
= 2 points

[

9.5.1.5Pre-rinse spray valves met or exceeded the reqeirenof the US Energy
Policy Act of 2005 (and subsequent revisions arditehs up to 2005).

1 point or n/a

9.5.1.6All boilerless/connectionless food steamers use no thare7.5 liters (2.0
gallons) per hour.

1 point or n/a

9.5.1.7Installed dishwashers met Energy Star requirenardsminimum.

1 point

9.5.1.8 Suggested Documentation

Construction documents

machines, food steamers, dishwashers and comhinatens;
Plumbing plans.

Manufacturer’s specifications, cut sheets, andgoerdnce documentation for pre-

rinse spray vahees, i

9.6 Medical/Dental and Laboratory Facilities (11 Pmnts)

9.6.1 Medical/Dental and Laboratory Equipment

9.6.1.1Steam sterilizers were equipped with:

Mechanical vacuum equipment

Water tempering devices that only allow water tmfwhen the discharge of
condensate or hot water from the sterilizer exc&8d€ (140°F).

Maximum = 4 points or
n/a

For each measure, 2
points will be assigned to
a maximum of 4 points.

9.6.1.2Laboratory or medical equipment used npmiable waterfor once through

. 3 points
cooling.
9.6.1.3Dry vacuum systems were installed for all medicattdl purposes. 2 points
9.6.1.4Film processors capable of processing x-ray filfnsore than 150 mm (5.91 1 point
in) in length or width were equipped with wateryeling units.
9.6.1.5Installedwet scrubbers were equipped with water recircutasigstems. 1 point
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9.6.1.6 Suggested Documentation

»  Construction documents

» Manufacturer’s specifications, cut sheets, andguerdnce documentation for steam sterilizers, wateycling
units, and wet scrubbers;

*  Plumbing plans;

» Description of alternate sources of water to beluse

9.7 Commercial/lnstitutional On-Premise Laundry Opeations (10 points)

9.7.1Commercial/lnstitutional On-Premise Laundry Equipment

9.7.1.1The water factor for installed clothes washers 8&96 L/nT (9.5 gal/ft) per Maximum = 10 points
full cycle or lower.
28.39 L/ni (7.5 gal/ff) or
lower = 10 points

28.76 L/t (7.6 gal/ff) to
35.58 L/nt (9.4 gal/ff) =
2 points

35.96 L/nt (9.5 gal/ff) =
1 point

9.7.1.2 Suggested Documentation

»  Construction documents
» Manufacturer’s specifications, cut sheets, andguerdnce documentation for clothes washers.

9.8 Special Water Features (4 points)

9.8.1 Special Water Features (e.g. swimming pookpas, ornamental fountains,
water playscapes)

9.8.1.1Special water features filter and re-circulateexdbr reusewithin the system. 2 points

9.8.1.2Meters were installed fgrotable watemakeup lines leading to all special watet point
features.

9.8.1.3Special water features use alternate sources ef i@t makeup water. 1 point

9.8.1.4 Suggested Documentation

»  Construction documents
« Manufacturer’s specifications, cut sheets, andguardnce documentation for all special water featared for
all meters.
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9.9 Water Treatment (5 points)

9.9.1 Water Treatment

9.9.1.1Filtration systems were equipped with pressur@ dieages that allow
backwash to be based on pressure drop and nanersti

2 points or n/a

9.9.1.2Reverse osmosis systems of less than 379 L (100pga day capacity reject n
more than 70% of the feed water volume.

b 1 point or n/a

9.9.1.3Reverse osmosis systems producing more than 3Z00.gal.) per day capacit
reject no more than 60% of the feed water volume.

y 1 point or n/a

9.9.1.4Water softeners were equipped with recharge cleiti@sed on volume of wate
treated or hardness and not on timers.

rl point or n/a

9.9.1.5 Suggested Documentation

Construction documents

gauges, reverse osmosis systems, water softendrseeharge controls.

Manufacturer’s specifications, cut sheets, andgoerdnce documentation for filtration systems, pressirop

9.10 Alternate Sources of Water (14 Points)

9.10.1 Onsite and Reclaimed Sources of Water

9.10.1.1Non-Potable wateapplications used on-site alternative sources ¢témthat
included, but were not limited to, the following:
Air conditioner condensate

Cooling tower blowdown

Foundation drain water

Greywater

Pass-through cooling water

Rainwater harvesting

Recycled, treated wastewater

Stormwater harvesting

Swimming pool filter backwash water

Onsite Sources and Reuse of Reclaimed Sourcesecaonibined in a building but no
more than 14 points can be achieved together.

Maximum = 14 points

Percentage of potable
water-use replaced by on
site and reclaimed source
of water.

Onsite Sources

10% -20% = 2 points
21% - 30% = 4 points
31%-40 = 6 points
41%- 50% = 8 points
51%-60% = 10 points
>60 = 14 points

Reuse of Reclaimed
Sources

15% -25% = 2 points
26% -35% = 4 points
36% - 45% = 6 points
46% -55% = 8 points
56% -65% = 10 points
>65% = 14 points

¢S

9.10.1.2 Suggested Documentation

Construction documents

Manufacturer’s specifications, cut sheets, andgoerdnce documentation;
Landscape and irrigation plan;

Description of alternate source of water and implitation for non-potable water

applications.

9.11 Metering (6 points)
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9.11.1 Meter Data Management System

9.11.1.1The following measures were implemented:

* A Meter Data Management System was installed tctrelpically store water mete
andsub-metedata and create user reports showing calculatedyhalaily,
monthly and annual water consumption for each nmatsubmeter.

» All building meters andub-metersvere configured to communicate water
consumption data to a Meter Data Management System.

r

4 points

9.11.2 Makeup Meters

9.11.2.1Chilled or hot water loops were equipped with mgkeneters.

2 points or n/a

9.11.3 Suggested Documentation

e Construction documents

* Manufacturer’s specifications, cut sheets, andgearénce documentation for the Meter Data Management

System and meters.

10. RESOURCES/MATERIALS
10. 1 AssembliesStructural System and Envelope)

PERFORMANCE PATH — Assemblies (25 points)

10.1.1 Assemblies—Performance Path

10.1.1.1The Green Globes™ LCA Credit Calculator for BuilgliAssemblies was use
to select building assembliestiuctural systenand envelope) based on life cycle
impacts.

Informational Reference (s):

*  Appendix N

Maximum = 25 points

Points are assigned by
using the Green Globes™
LCA Credit Calculator.

10.1.1.2 Suggested Documentation

»  Construction documents
* Manufacturer’s specifications, cut sheets, andgearénce documentation;

» Input and results from the Green Globes™ LCA Cré&dikculator for Building Assemblies.
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PRESCRIPTIVE PATH — Assemblies (20 points)

10.1.2 Recycled Content — Assemblies

10.1.2.1Recycledpost-consumeor post-industrial(pre-consume@rcontent materials
accounted for 1% to 20% or more of building matsria

Percentage = 100 x A+B, where:

A = Total cost or weight afecycled contentaterials
B = Total cost or weight of all building materials

Cost or weight must be used consistently.

Maximum = 6 points

1% - 4% = 1 point
5% - 8% = 2 points
9% -12% = 3 points
13% -16% = 4 points
17% - 19% = 5 points
20% = 6 points

10.1.2.2Bio-based productaccounted for 1% to 20% of materials used in thling.
Percentage = 100 x A+B, where :

A = Total cost obio-based products
B = Total cost of all building materials

Cost or weight must be used consistently.

Maximum = 6 points

1% - 4% = 1 point
5% - 8% = 2 points
9% -12% = 3 points
13% -16% = 4 points
17% - 19% = 5 points
20% = 6 points

Wood-based products
must also meet 10.3.2.1 {
obtain points.

10.1.3 Transportation of HarvestedRecovered, Salvaged, or Extracted Materials

10.1.3.1Between 1% and 20% of products used in the buildiage harvested,
recovered salvaged, or extracted:

e Within a radius of 800 km (500 miles) of the prajsite; and/or

»  Shipped primarily by rail or water within a radio§2400 km (1500 miles).

In addition, at least 70% of the constituent matsrof a product (by weight) met the
distance requirements.

If the extraction distance is a combination of eaitl/or water and/or other method of
transportation, then the calculated extracted coewdistance ratio (ECD) must be le
than or equal to 1.0:

ECD (in IP units) = EDR+1500 + EDO+500
ECD (in Sl units) = EDR+2400 + EDO+800

EDR = extraction distance (distance between pr@jedtextraction, harvest, recovery
or salvaging site) by rail or water in km (miles)

EDO = extraction distance (distance between prajedtextraction, harvest, recovery
or salvaging site) other than by rail or water in gmiles)
Percentage = 100 x A+B, where :

A = Total cost or weight of regional materials
B = Total cost or weight of all materials

Cost or weight must be used consistently.

Maximum = 4 points

1% -10% = 1 point
11% -15% = 2 points
16% -19% = 3 points
20% = 4 points

SS
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10.1.4 Transportation of Processed or Manufacture®aterials

10.1.4.1Between 1% and 20% of products used in the bugjldiare processed or Maximum = 4 points
manufactured:

*  Within a radius of 800 km (500 miles) of the prajsite, and/or 1% -10% = 1 point

+  Shipped primarily by rail or water within a radio§2400 km (1500 miles). 11% - 15% = 2 points

16% - 19% = 3 points
In addition, at least 70% of the constituent materof a product (by weight) met the | 20% = 4 points
distance requirements.

If the distance from manufacturing is a combinatidmail and/or water and/or other
method of transportation, then the calculated es¢hcombined distance ratio (MCD
must be less than or equal to 1.0:

MCD (in IP units) = MDR=1500 + MDO+500
MCD (in SI units) = MDR+2400 + MDO+800

MDR = manufacture distance (distance between ptrajed processing and/or
manufacturing site) by rail or water in km (miles)

MDO = manufacture (distance between project andgssing and/or manufacturing
site) other than by rail or water in km (miles)
Percentage = 100 x A+B, where:

A = Total cost or weight of regional materials
B = Total cost or weight of all materials

Cost or weight must be used consistently.

10. 2 Furnishings, Finishes and Fit-outs

PERFORMANCE PATH - Furnishings, Finishes and Fit-ous (20 points)

10.2.1 Furnishings, Finishes and Fit-outs—Performare Path

10.2.1.1A life cycle assessment tool was used to selentghings, finishes and fit-out| 20 points
based on life cycle impacts. The life cycle assesgrnool conforms téSO 14044-06,
and data was available from one or more of th@Wdhg publicly available sources:
» BEES 4.0 or international equivalent;

» Peerreviewed research reports.

10.2.2 Suggested Documentation

»  Construction documents
*  Manufacturer’s specifications, cut sheets, anfoperance documentation;
» Associated calculations and results from the lifele assessment tool for furnishings, finishes farout’s.
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PRESCRIPTIVE PATH - Furnishings, Finishes and Fit-auts (15 points)

10.2.3 Recycled Content - Furnishings, Finishes art-outs

10.2.3.1Recycledpost-consumeor post-industrial(pre-consume@rcontent materials
accounted for 1% to 20% or more of building matsria

Percentage = 100 x A+B, where:

A = Total cost or weight afecycled contentaterials
B = Total cost or weight of all building materials

Cost or weight must be used consistently.

Maximum = 5 points

1% - 4% = 1 point
5% - 8% = 2 points
9% - 12% = 3 points
13% - 16% = 4 points
17% - 20% = 5 points

10.2.3.2Bio-based productaccounted for 1% to 20% of materials used in thling.
Percentage = 100 x A+B, where :

A = Total cost obio-based products
B = Total cost of all building materials

Cost or weight must be used consistently.

Maximum = 4 points

1% - 5% = 1 point
6% - 10% = 2 points
11% -15% = 3 points
16% - 20% = 4 points

Wood-based products
must also meet 10.3.2.1 1
obtain points.

10.2.4 Transportation of HarvestedRecovered, Salvaged, or Extracted Materials

10.2.4.1Between 1% and 20% of products used in the buldiare harvested,
recovered salvaged, or extracted:

Within a radius of 800 km (500 miles) of the prajsite; and/or

Shipped primarily by rail or water within a radio§2400 km (1500 miles).

In addition, at least 70% of the constituent matsrof a product (by weight) met the
distance requirements.

If the extraction distance is a combination of eail/or water and/or other method of
transportation, then the calculated extracted coetdistance ratio (ECD) must be lg
than or equal to 1.0:

ECD (in IP units) = EDR+1500 + EDO+500
ECD (in Sl units) = EDR+2400 + EDO+800

EDR = extraction distance (distance between pr@edtextraction, harvest, recovery
or salvaging site) by rail or water in km (miles)

EDO = extraction distance (distance between prajedtextraction, harvest, recovery
or salvaging site) other than by rail or water in gmiles)
Percentage = 100 x A+B, where :

A = Total cost or weight of regional materials
B = Total cost or weight of all materials

Cost or weight must be used consistently.

Maximum = 3 points

1% -15% = 1 point
16% -19% = 2 points
20% or more = 3 points

10.2.5 Transportation of Processed or Manufactureaterials

10.2.5.1Between 1% and 20% of products used in the bugjldiare processed or

Maximum = 3 points
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manufactured:
»  Within a radius of 800 km (500 miles) of the prajsite, and/or 1% -15% =1 poinF
+  Shipped primarily by rail or water within a radio§2400 km (1500 miles). 16% - 19% = 2 points

20% = 3 points
In addition, at least 70% of the constituent matsrof a product (by weight) met the
distance requirements.

If the distance from manufacturing is a combinatidmail and/or water and/or other
method of transportation, then the calculated es¢hcombined distance ratio (MCD
must be less than or equal to 1.0:

MCD (in IP units) = MDR+1500 + MDO+500
MCD (in SI units) = MDR=2400 + MDO+800

MDR = manufacture distance (distance between ptrajed processing and/or
manufacturing site) by rail or water in km (miles)

MDO = manufacture (distance between project andgssing and/or manufacturing
site) other than by rail or water in km (miles)
Percentage = 100 x A+B, where:

A = Total cost or weight of regional materials
B = Total cost or weight of all materials

Cost or weight must be used consistently.

10. 3 Other Material Properties (12 points)

10.3.1 Off-Site Salvaged materials

10.3.1.10ff-site salvaged materials accounted for 1% & 13 the building materials.| Maximum = 6 points

Percentage = 100 x A+B, where: 1% - 2% = 1 point
3% - 4% = 2 points

A = Cost or weight of off-site salvaged materials 5% - 6% = 3 points

B = Total cost or weight of all building materials 7% - 8% = 4 points

9% -10% = 6 points
Cost or weight must be used consistently.
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10.3.2 Certification of Wood-Based Products

10.3.2.1Between 1% and 20% of solid lumber, engineereddywand other wood-
based products used in the building was certifigdre of the following sustainable
forestry programs:

The American Tree Farm System (ATFS)

Canadian Standards Association (Z-808A Sustainable Forest Management
Standard

Forest Stewardship Council Standard (FSC)

Sustainable Forestry Initiative program (SFI)

Other programs recognized by the Programme for Esedioent of Forest
Certification (PEFC)

Percentage = 100 x A+B, where

A = Cost or weight otertified wood-based products
B = Total cost of all wood-based materials

Cost or weight must be used consistently.

Maximum = 6 points

1% - 4% = 1 point
5% - 8% = 2 points
9% -12% = 3 points
13% -16% = 4 points
17% - 19% = 5 points
20% = 6 points

10.3.3 Suggested Documentation

Construction documents

Manufacturer’s specifications, cut sheets, andgoerdnce documentation;
List of salvaged materials and percentage cal@uiafi

List of recycled contentnaterials and percentage calculations;

List of bio-basedmaterials and percentage calculations;

Purchasing and receiving records;

Wood-based products certification documentation.

10.4 Re-use of Existing Structure’s (18 points)

10.4.1 Reuse of Building Facades

10.4.1.1Excluding windows and doors, the new design retuigé-75% of the existing
buildings facade.

Percentage = 100 x A+B, where

A = Area of retained facade
B = Totalexisting buildingfacade area

Maximum = 6 points or
n/a

10% -20% = 1 point

21% -30% = 2 points
31% -40% = 3 points
41% - 50% = 4 points
51% - 60% = 5 points
61% - 75% = 6 points

n/a if there is naxisting
building or where the
existing buildingfloor
area is less than 92°m
(1000 ff)
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10.4.2 Reuse oBtructural Systems

10.4.2.1The new design re-used 10% -100%exikting buildingstructural systemby | Maximum = 6 points or

gross building volume. n/a

Percentage = 100 x A+B, where: 10% - 25% = 1 point
26% - 40% = 2 points

A = Total volume of re-used existing structure 41% - 65% = 3 points

B = Total volume of existing structure 66% - 80% = 4 points

81% - 95% = 5 points
>95% = 6 points

n/a if there is n@xisting
building or where the
existing buildingfloor
area is less than 92.9m

(1000 ff)
10.4.3 Reuse of Non-Structural Elements
10.4.3.1The new design reused 10% -100% of existing-structural elementsy Maximum = 6 points or
area. n/a
Percentage = 100 x AB, where : 10% - 25% = 1 point
26% - 40% = 2 points
A = Total area of re-used existingn-structural elements 41% - 65% = 3 points
B = Total area of existingon-structural elements 66% - 80% = 4 points

81% - 95% = 5 points
Wall and roof areas are calculated as the projemteal of the element (e.g. if an interiorp95% = 6 points
wall is re-used, the area is calculated as lendteight of the wall).
n/a if there is n@xisting
building or where the
existing buildingfloor
area is less than 92.9m
(1000 ff).

10.4.4 Suggested Documentation

» Construction documents

* Manufacturer’s specifications, cut sheets, andgearénce documentation;
e Calculation for percentage of facade retained;

e Calculation for the percentage of existing mawuctural systemre-used;
» Calculations for area of existimgn-structural element®-used.
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10.5 Reduction, Re-use and Recycling of Waste (Bipts)

10.5.1 Demolition and Construction Waste

10.5.1.1Between 25% and 100% of demolition and constracttaste was diverted | Maximum = 6 points
from the landfill.
Points are based on

Percentage = 100x ((1- A)+B) where: demolition and
construction waste being
A = Weight of waste sent to landfill diverted from landfill.

B = Weight of total wastes
25% - 49% = 2 points
50% - 74% = 4 points
>75% = 6 points

10.5.2 Reuse of Existing Materials for Site Develogent and Landscaping

10.5.2.1The project re-used existing materials for siteefl@ment or landscaping (e.g.1 point
crushing concrete for aggregate base or drain siukedding vegetative materials for
mulch etc...)

10.5.3 Operational Waste

10.5.3.1The building design addressed operations-relateging programs through | 2 points
one or more of the following:

» Built-in collection space in each kitchen;

* Internally sealed storage areas;

» External aggregation/pick up space;

« Externally sealed storage areas;

« Composting area or composting system provided t@n-si

10.5.4 Suggested Documentation

»  Construction documents

* Manufacturer’s specifications, cut sheets, andguardnce documentation;

* Waste Minimization Plan;

e Lanscaping and Site Developments Plans showingpiacation of existing on-site materials;
» Tipping records.

10.6 Resource Conservation through Design (14 pos)t

10.6.1 Materials and Raw Materials

10.6.1.1An architect or design professional provided tetelocumenting how the 2 points
building design uses materials efficiently and/@nimizes the use of raw materials.
The letter included specific measures, calculatidrawings and specifications.

10.6.2Multi-Functional Assemblies

10.6.2.1An architect or design professional provided tetelocumenting how the 2 points
building design uses assemblies that perform melfiynctions. The letter included
specific measures, calculations, drawings and 8pations.

Informational Reference (s) :
»  Appendix O
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10.6.3 Building Service Life Plan

10.6.3.1A building service life plan was prepared and tioield: 5 points
» Service life estimates for structurblilding envelopend hardscape materials that
need to be replaced during the life of the buildimgt including mechanical and
electrical assemblies
» Expectedservice lifefor building assemblies and materials that requispection
and/or need to be replaced during skevice lifeof the building, wherservice life
was based on the following:
- temporary buildings < 10 years
- medium-life buildings e.g. industrial and parkistguctures > 25 years
- long life building types > 50 years
« Documentation of the project desigervice life the basis for determination and
the following details for each assembly or compadnesed in the building:
- building assembly and material description
- designservice lifein years
- predictedservice lifein years
- effects of failure
- maintenance frequency and maintenance access

Informational Reference(s):
+ CSAS478-95
» |SO15686 (series)

10.6.4 Design for Re-Configuration, Demounting an®issassembly

10.6.4.1The building design plans facilitated future re{figuaration of the interior | 3 points
space by addressing, at a minimum, the followingding systems:
e Light systems

e air distribution system

e cable/data/network

» partition walls

» raised floors

Informational Reference (s):
* ASTME 1692-95
+ CSA Z782-06

10.6.4.2The building plans facilitated demounting or dissasbling reusable 2 points
materials without substantial damage to the mdseoiatheir surroundings.

Informational Reference (s):
« CSA Z782-06

10.6.5 Suggested Documentation

» Letters and building models from architect or degpgofessional;
»  Construction documents
» Manufacturer’s specifications, cut sheets, andgeardénce documentation.
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10.7 Building Envelope (42 points)

10.7.1Roofing Membrane Assemblies and Systems

10.7.1.1The following measures were implemented: 5 points

* All low slope roofingnembrane systems and interfaces were detailethatadled
in accordance with the manufacturer’s requiremantswarranted by the
manufacturer for the intended purpose.

* All low slope roofingnembrane systems and interfaces were field insgdxnt a
roofing system manufacturer’s technical personn&®©l-certified third party
roofing inspector in accordance with one of théofelng methods:

- ARMA/NRCA- “Manual of Roof Inspection and Maintenance ofliBup and
Modified Bitumen Roof Systems: A Guide for Buildi@gvners.”

- SPRI/NRCA - “Manual of Roof Inspection, Maintenaras® Emergency
Repair for Existing Single-Ply Roofing Systems.”

» All steep slope roofingystems and interfaces were detailed and instadled
accordance with the manufacturer’s requirementsvaardanted by the
manufacturer for the intended purpose. A roofingteymn manufacturer’s technica
personnel or RClI-certified third party roofing irspor performed a field
inspection of théow slope roofingn accordance with the “NRCA Roofing and
waterproofing Manual.”

10.7.2 Flashings

10.7.2.1All building envelope flashings and sheet metakasblies, including but not | 5 points
limited to those listed below, were detailed arstaiied in accordance wiBMACNA's
“Architectural Sheet Metal Manual.”
- Gutters and downspouts
- Copings
- Scuppers
- Through wall flashing and associated end dams
- Reglets and counterflashing
- Equipment support flashing, openings flashing araf edge flashings
» All proprietary products were installed in accordanvith the manufacturer’s
instructions and recommendations.
» Afield inspection of all flashing assemblies wasiducted in accordance with
NIBS Guideline 3-06: Annex M.1 Construction & IndiysChecklist M.1-4 for
Flashing and Sheet Metal.
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10.7.3 Roof and Wall Openings

10.7.3.1All products for roof and wall openings were sédeicand configured to meet| 5 points

performance requirements of established DesigrsBresin accordance with

AAMA/WDMA/CSA 101/1.S.2/A440-05

» Flashings at roof and wall openings were detailatliastalled in accordance with
ASTM E2112-07.

» Afield inspection of all installations was condedtin accordance with NIBS
Guideline 3-06: Annex M.1 Construction & Industrip&klists M.1-7 for
Windows and M.1-8 Skylights.

« Afield test of water penetration was conductedhwsitminimum of 3 units per 100
of each type (doors, windows, skylights). Thesklftests were performed in
accordance with the following:

- ASTM E1105-00

- By applying same test pressures required to detercompliance with
specified requirements AAMA/WDMA/CSA 101/1.S.2/A4405 field testing
requirements.

- All detected failures were repaired and retested@tingly.

10.7.4 Foundation Systems

10.7.4.1Conditioned spaces were installed with slab-on-gragor retarderghat 2 points

were installed in accordance with ASTM E1745 —@4)(

» All slabs on grade were poured directly ovapor retardersand capillary-break
basecourses.

« Afield inspection of all vapour retarder and wateofing assemblies was
conducted in accordance with NIBS Guideline 3-06néx M.1 Construction &
Industry Checklist M.1-1 for Waterproofing.

Informational Reference (s):
e ACI 302.2R-06

10.7.4.2Dampproofing was applied to all foundation wallbntact with grade, and | 2 points

the following measures were implemented:

* 5% slope grade away from the building for at 1286 m (10 ft)

» Means for roof drainage to be directed at least#19n (3 ft) beyond the building
overhang.

« A foundation drainage system was installed.

10.7.5 Below Grade Walls, Slabs and Above Graddorizontal Assemblies

10.7.5.1Waterproofing membrane assemblies were instatladl below grade slabs | 4 points

and foundation/basement walls that were subjebytiwostatic pressures.

» Waterproofing assemblies were installed in accardamth the manufacturer’s
requirements, and warranted by the manufacturehtmtended purpose.

« Afield inspection of installations was conductadaccordance with the following
- NIBS Guideline 3-06: Annex M.1 Construction & IndiysChecklist M.1-1

for Waterproofing.

- ASTM D5957 — 98 (05)

© The Green Building Initiative™, Inc. All right@served. Permission to reproduce or redistribuier glart of this document must 61
be obtained from the GBI Secretariateicha@terrachoice.caniThe Green Building Initiative, Portland, OR, wwhegbi.org.




GBI Proposed American National Standard 01-2008P:
Green Building Assessment Protocol for Commercial Buildings

April 25, 2008 DRAFT

10.7.6 Exterior Wall Cladding Systems

10.7.6.1The following exterior wall cladding systems wanstalled and field inspected5 points

in accordance with the following specifications:

» EIFS Cladding systems were installed as water-methagstems in accordance
with the manufacturers’ requirements. A field insfen was conducted in
accordance with NIBS Guideline 3-06: Annex M.1 Gamngtion & Industry
Checklist M.1-2 for EIFS.

* Aluminum Framed Glazing systems were installedcicoadance with the
manufacturers requirements and warranted by theifaeturer for the intended
purpose. A field inspection was conducted in acance with NIBS Guideline 3-
06: Annex M.1 Construction & Industry Checklist MeIfor Entrances and
Storefronts and M 1-10 for Glazed Curtain Walls.

* Masonry Veneer Cladding systems were installec@oalance with the Brick
Institute of America technical notes. A field insgien of Masonry Cladding was
conducted in accordance with NIBS Guideline 3-06néx M.2 Example
Construction Checklist for Building Envelope SystémBrick.

» Architectural Precast Concrete Cladding Systemsrparated pressure equalized
two stage joints between precast concrete pandla@jacent cladding assemblie

» Joint Sealers were installed in accordance withN@uideline 3-06: Annex M.2
Example Construction Checklist for Building Envedofystem Joint Sealants.
Checklist. A field inspection was conducted in ademce with NIBS Guideline 3-
06: Annex M.1 Construction & Industry Checklist MbIfor Joint Sealers.

1°2

Informational Reference (s):
» PCI Architectural Precast Two-Stage Joint Guideline

10.7.7 Rainscreen Wall Cladding

10.7.7.1Exterior rainscreen wall cladding systems instatiedr framed walls were 2 points
installed with the following:
- A primary and secondary line of defense
- An air barrier
- A means for incidental bulk water intrusion to geeghe cladding system
assembly
» Rainscreen cladding assemblies passed laboratstiggeequirements in
accordance witlhAMA508-07 for both pressure-equalized and non-pressur
equalized cladding assemblies.

10.7.8 Suggested Documentation

»  Construction documents

* Manufacturer’s specifications, cut sheets, andguardnce documentation;

» Field testing reports;

« Manufacturers laboratory test results;

» Plans for foundation systems, flashings, roof aafl @penings, roofing, and cladding systems.
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10.7.9. Continuous Air Barrier

10.7.9.1A continuous air barrier was installed accordimghte following practices: 3 points

e The air barrier material of each assembly was pbinean airtight and flexible
manner to the air barrier material of adjacent mbdies.

» The air barrier was installed to withstand positwel negative combined design
wind, fan and stack pressures on the air barrifrout damage or displacement.

» The air barrier was installed to withstand movemerthe structure and not
displace materials under full load.

» Air barrier connections were made between: fouodatind walls; walls and
windows or doors; different wall systems; wall aondf; wall and roof over
unconditioned space; walls, floors and roof acamssstruction, control, and
expansion joints; walls, floors, and roof to uijipipe, and duct penetrations.

10.7.9.2Compliance of the continuous air barrier for thagyebuilding envelopaevas | 3 points

demonstrated using the following strategies:

» Materials: Materials were tested in accordance wBTM E2178-03 and it was
determined that the air permeability of individuaadterials did not exceed 0.02
L/s-nf under a pressure differential of 75 Pa (0.004 ftfminder a pressure
differential of 0.3 in. water (1.57 Ibfjt In addition, all joint were sealed where
plywood, exterior and interior gypsum wallboardagier, concrete, and steel werge
used.

» Assemblies: Assemblies were tested in accordanteAB8TM E2357-05 or
ASTM E1677-05, and it was determined that the ayerdr leakage did not exceed
0.2 L/s:M @ 75 Pa (0.04 cfmAunder a pressure differential of 0.3” w.g.
(1.57psf). In addition, all joints were sealed whassemblies constructed of
plywood, exterior and interior gypsum wallboardagikr, concrete and steel were
used. Concrete masonry walls were painted or sealed

OR

* Building: The completed building was tested in ademce with ASTM E779-03
or an equivalent approved method and it was detertnihat the air leakage rate pf
thebuilding envelopelid not exceed 2.0 L/s@® 75 Pa (0.40 cfmffat a pressure
differential of 0.3” w.g. (1.57 psf).

10.7.10 Suggested Documentation

» Construction documents

* Manufacturer’s specifications, cut sheets, andguardnce documentation;
» Field testing reports;

e Manufacturers laboratory test results;

»  Construction plans.
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10.7.11Vapor Retarders

10.7.11.1The interior side of framed walls in Climate Zores$, 7, 8 and Marine 4 3 points

were installed with a Class | or\hpor retarderthat wasn accordance with the
International Energy Conservation Code 2007 Suppiem

10.7.11.2Crawl space walls located in unvented crawl spaegs insulated using the| 3 points

following strategy:

Insulation was permanently fastened to the wallextdnded downward from the

floor to the finished grade level and then verticahd/or horizontally for at least

an additional 60.96 cm (24 inches).

Exposed earth in unvented crawl space foundati@rs wovered with a continuous

Class Ivapor retarderthat was installed using the following strategy:

- All joints of thevapor retarderwere overlapped by 15.24 cm (6 in) and wer
sealed or taped.

- The edges of theapor retarderextended at least 15.24 cm (6 in) up the stem
wall and was attached to the stem wall.

D

10.7.12 Suggested Documentation

Construction documents
Manufacturer’s specifications, cut sheets, andgoerdnce documentation;
Construction plans.

11. EMISSIONS AND STORAGE OF HAZARDOUS MATERIALS
11.1 Heating Equipment (18 points)

Points for Section 11.1 can be earned by follovaithger Path A or Path B.

Path A Path B

11.1.1 — District Heating 11.1.2 - Ultra LowNOy / Low CO Boilers and
Furnaces
11.1.3 - Low NOX / Low CO Boilers and Furnaces

START PATH A.

11.1.1 District Heating

11.1.1.1The district heating process did not bedlers and/or combustion processes fdr8 points or n/a

heat or water in the building.

n/a if district heating is
not used.

END PATH A.
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START PATH B.

11.1.2 Ultra Low NOx / Low CO Boilers and Furnaces

11.1.2.1Ultra low NOy/ low CO boilers and furnaces have
* NOx emissions that do not exceed 0.012 g/L (12 ppnrected to 3% @
* CO emissions that do not exceed 0.4 g/L (400 pmrected to 3% @

Informational Reference (s):
* Rule 1146.2: South Coast Air Quality Managementridis

10 points or n/a

n/a if there are no boilers
or furnaces.

11.1.3 LowNOy / Low CO Boilers and Furnaces

11.1.3.1Low NOy/ low CO boilers and furnaces have
* NOx emissions that do not exceed 0.03 g/L (30 pponjected to 3% & and
e CO emissions do not exceed 0.4 g/L (400 ppm) ctedeim 3% Q.

Informational Reference (s):
* Rule 1146: South Coast Air Quality Management istr

8 points or n/a

n/a if there are no boilers
or furnaces.

11.1.4 Suggested Documentation

e Construction documents

» Manufacturer’s specifications, cut sheets, andguardnce documentation for boilers and furnaces.

END PATH B.

11.2 Cooling Equipment (21 points)

Points for Section 11.2 can be earned by follovditlger Path A or Path B. Section 11.2 should bekathas not

applicable for those buildings that use districhloay.

Path A Path B

11.2.1- Refrigerants 11.2.2 - Ozone-Depleting Potia

11.2.3 -Global Warming Potential

11.2.4 - Leak Detection

START PATH A.

11.2.1 Refrigerants

11.2.1.1No refrigerants were used in the building’s maquipment (not including
portable cooling equipment, refrigerators, temppauoling equipment, or equipment
with less than 0.454 kg (1 Ib) of refrigerant.
OR
e The building was equipped with only the followinigsarption cooling
technologies:
- Natural ventilation, or no use of mechanical caplaguipment
Absorption chillers
“Natural” Refrigerants (Ammonia, CO2, Propane, Biga
Refrigerants with zero ODP, and a GYyfof 10 or less

21 points or n/a

If 11.2.1.1 is applicable,
proceed to 11.3.

END PATH A.
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START PATH B.

11.2.20zone-Depleting Potential

11.2.2.1Hydrofluorocarbon (HFC) or hydrochlorofluorocarb@tCFC) refrigerants
used in the building cooling equipment had an OZdepleting Potential (OPD) equal
to 0.

7 points or n/a

n/a if there are no
halocarbon refrigerants

11.2.3Global Warming Potential

11.2.3.1The refrigerant used in the building cooling eqougnt had &lobal Warming
Potentid (GWPyq) of 150 or less.

7 points

11.2.4 Leak Detection

11.2.4.1f HFC or HCFC refrigerants were used in coolingi@ment, mechanical
rooms were equipped with:

A leak detector capable of detecting leakage @@ to 1.0% per year for each
chiller.

An alarm capable of alerting the building operatoleakage thresholds.

7 points or n/a

n/a if HCFC or HFC
refrigerants were not use

11.2.5 Suggested Documentation

Construction documents

and alarms.

Manufacturer’s specifications, cut sheets, andgoerdnce documentation for cooling equipment, legtiectors

END PATH B.

11.3 Storage forHazardous Materials (6 points)

11.3.1 Hazardous Materials/Janitorial Supplies

11.3.1.1Storage fohazardous materialsjanitorial supplies was equipped with
continuous floor-to-floor walls mechanical ventitat with no return air.

3 points or n/a

n/a if hazardous
materialgjanitorial
supplies are not kept on
site.

11.3.2 Flammable Materials

11.3.2.1Storage for flammable materials was equipped fiighrated walls and doors,
and fire-dampered outlets.

3 points or n/a

n/a if flammable materialg
are not kept on-site

n}

11.3.3 Suggested Documentation

Construction documents
Manufacturer’s specifications, cut sheets, andgoerdnce documentation.
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12. INDOOR ENVIRONMENT

12.1. Ventilation Systems (39 points)

12.1.1 Ventilation Air Quantity

12.1.1.1The following measures were implemented: 10 points

e The quantity of ventilation air for the building sraompliant with ASHRAE
Standard 62.1-07 except where local codes or stdsdaquired a greater quantity
of ventilation air.

»  Construction documentadicated the ventilation schedule for all occulpspaces.

12.1.2 Air Exchange

12.1.2.10ne of the following strategies was used for aghange: 10 points
»  For mechanically ventilated buildings:

- the zone air distribution effectivenessvalue was determined to be greater
than or equal to 0.9 in all regularly occupied gsaexcluding circulation and
transitional spaces.

OR
»  For naturally ventilated buildings :

- All points within buildings and spaces consideret¢ naturally ventilated ar
within 7.62 m (25 ft) of a permanent or operablédl waroof opening to the
outdoors.

- The unobstructed area of the opening measureastt4és6 of the net floor are
that is being naturally ventilated.

- Where interior spaces were ventilated through aijgirooms, the openings
between the spaces were designed to have a minaresrof 8% of the net
floor area of the interior room and were at lea82af (25 ff).

- All operable openings were installed to be readdgessible to building
occupants.

Informational Reference (s):
 ASHRAE 62.1-07: Section 5.1
 ASHRAE 62.1-07: Section 6.2
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12.1.3 Ventilation Intakes and Exhausts

12.1.3.1Ventilation systems were equipped with the follogvfeatures: 8 points

» Exhaust outlets and plumbing vent stacks were éatat least 6.1 m (20 ft) away
from outdoor air intakes.

» Outdoor air intakes were located at least 9.14 Orftj3away from sources of
pollution including dumpsters, parking areas, driggs, loading docks, natural ga
lines, wet cooling towers, and garage doors/exhauwits.

» Outdoor air intakes were protected with screengy8m(0.25 in) mesh.

e For each air handling system in single or multgleangements, filters were
compliant with ASHRAE 62.1-07: section 5.9.

e Outdoor air inlets and outlets, including louvensl aain hoods, were sized
appropriately per ASHRAE 62.1-07: sections 5.6r2ulgh 5.6.5.

e Exceptin transfer air duct, all outdoor air, retair, and supply air systems were
equipped with rigid or flexible ductwork withoutehduct liner exposed to the air
stream.

* Roof drainage was installed to be sloped away fooitdoor air intakes.

Informational Reference (s):

» ASHRAE 62.1-07: section 5.6

12.1.4 CQ Sensing and Ventilation Control Equipment

12.1.4.1CO, sensing and ventilation control equipment capablctive feedback and| 6 points

adjustment of ventilation in response to‘G@obnitoring was installed in the following

spaces:

» High and variable occupancy spaces (e.g. meetimgspassembly areas, etc.); and

» Regularly occupied spaces.

12.1.5Air Handling Equipment

12.1.5.1The following measures were implemented:

«  Air handling equipment with a maximum supply volugreater than 16.99%per
minute (600 f/min.) was equipped with filters with a Minimum Eiency
Reporting Value (MERV) of 13 (or equivalent) or heg.

OR

«  Terminal equipment with a maximum supply volumeldf n? per minute (600
min.) or less (e.g. fan coils, distributed heat papfan-powered variable air valve
boxes) were equipped with:

- The highest filtration level commercially availaliter the specific equipment
under consideration

OR

- Air handlers with a MERV of 13 (or equivalent) dgher.

5 points or n/a

n/a if equipment provides
no ventilation air and
serves only a single zone.

12.1.6 Suggested Documentation

*  Construction documenend specifications;
» Balancing reports for the ventilation systems;
* Ventilation schedules;

« Manufacturing specifications for ventilation syster@G sensing and ventilation control equipment;

» Ventilation air quantity design data;
» Local ventilation codes or standards.

12.2. Source Control of Indoor Pollutants (39 poirg)
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12.2.1 Volatile Organic Compounds (VOC)

12.2.1.10ne or more ofhe following measures were implemented:

1. Materials identified in Tables 12.2.1-A and 12.B.1hat were used in the building
met the volatile organic content (VOC) and/or VQ@igsions limits in these
tables. VOC content requirements were testeddnrdance with the South Coas
Air Quality Management District test protocol an@& emissions requirements
were tested in accordance with ASTM 5116 “Standzundle for Small-Scale
Environmental Chamber Determinations of Organic $sioins from Indoor
Materials/Products”.

2. Materials identified in Tables 12.2.1-A and 12.B.1hat were used in the building
were demonstrated to meet or exceed the critetableshed in one or more of the
following programs:

- Carpet and Rug Institute®;

- Ecologd”:;

- Green Seal®;

- GreenGuard Environmental Institute®;

- Resilient Floor Covering Institute®;

- Other equivalent Voluntary Certification Progranpbgable to the product or
material that met or exceeded the VOC content o€\émissions listed in
Tables 12.2.1-A and 12.2.1-B.

5 points are awarded for
materials in Table 12.2.14
A based on the following
percentages:

t
1to 20% = 1 point
21 to 40% = 2 points
41 to 60% = 3 points
61 to 80% = 4 points
81 to 100% = 5 points

5 points are awarded for
materials in Table 12.2.14
B based on the following
percentages:

1to 20% = 1 point

21 to 40% = 2 points
41 to 60% = 3 points
61 to 80% = 4 points
81 to 100% = 5 points

Table 12.2.1-A : Adhesives and Sealants

Product Area Product Sub-area VOC Content* VOC Emisions
Adhesives — Architectural Carpet / Carpet Pads 50 g/L IVOCs < 0.1 TLV
Applications Wood Flooring 100 g/L
Rubber Flooring 60 g/L Formaldehyde < 0.05ppm
Subfloor 50 g/L
Ceramic Tile 65 g/L 4-PC < 0.0065mg/m3
VCT / Asphalt Tile 50 g/L Styrene < 0.07mg/m3
Dry Wall Panel 50 g/L
Cove Base 50 g/L TVOCs < 0.5mg/m3
Multipurpose Construction 70 g/L
Structural Glazing 100 g/L Total Aldehydes < 0.1ppm
Single Ply Roof Membrane 250 g/L
Adhesives — Substrates Metal to Metal 30 g/L
Plastic Foams 50 g/L
Porous Material (except wood) 50 g/L
Wood 30 g/L
Fiberglass 80 g/L
Adhesives — Specialty PVC Welding 510 g/L
CPVC Welding 490 g/L
ABS Welding 325 g/L
Plastic Cement Welding 250 g/L
Adhesive Primer for Plastic 550 g/L
Contact Adhesive 80 g/L
Special Purpose Contact Adhesive 250 g/L
Sealants Architectural 250 g/L
Non-membrane Roof 300 g/L
Single Ply Roof Membrane 450 g/L

*VOC content is determined by subtracting watet arempt compounds and expressed as grams pewiitieino exception granted to chlorinated

chemical species
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Table 12.2.1-B: Walls, Floors and Interior Fit-Outs

Product Area Product Sub-area VOC Content* VOC Emisions
Walls Paints - Interior Latex coatings flat 50 g/L IVOCs < 0.1 TLV
- - - Formaldehyde < 0.05ppm
Paints - Interior Latex Coatings non flat 150 g/L 4-PC < 0.0)(865mg/m3pp
Untreated Masonry or Concrete Negligible Styrene < 0.07mg/m3
TVOCs < 0.5mg/m3
Total Aldehydes < 0.1ppm
Floors Floor Coverings (including carpeting, not applicable IVOCs < %2 CRELs

resilient and other non-carpet flooring)

Formaldehyde < 0.0135ppm

Interior Fit-Out Building
Products (insulation,
laminates, hard surfaces and
wall coverings)

Not applicable not applicable

IVOCs < 0.1 TLV
Formaldehyde < 0.05ppm
4-PC < 0.0065mg/m3
Styrene < 0.07mg/m3
TVOCs < 0.5mg/m3
Total Aldehydes < 0.1ppm

*VOC content is determined by subtracting water ereimpt compounds and expressed as grams penifitiemo exception granted to chlorinat

chemical species

ed

12.2.2L eakage, Condensation and Humidity

12.2.2.1The following measures were implemented:

HVAC systems and equipment were installed to mairitadoor relative humidity
at or below 50%.

Materials which are naturally resistant to moldvgito (e.g. concrete, masonry,
glass and metals) and othaoisture resistantaterials and finishes were specifi¢
in kitchens, toilet rooms, pools, shower areassaamilar spaces that generate hig
humidity.

Floor drains were installed where fixture or appdia failures may cause plumbin
leaks.

Informational Reference (s):

ASHRAE 62.1-07:section 5.15

ASHRAE Proposed 160, Design Criteria for Moistun€ol in Buildings,
September 2006

Moisture Control in Public and Commercial Buildingduidance for Design,
Construction, and Maintenance Professionals, US,BR&ember 2006

5 points

12.2.3 Access for HVAC Maintenance

12.2.3.1For all portions of HYAC equipment requiring rawgiand periodic
maintenance, the following measures were implentente

Access to equipment and equipment sections weréda in accordance with the
manufacturer published and/or suggested recomniendat

Access locations and clearances, including cleasafar full and partial equipme
were indicated on design drawings.

Distribution systems were installed in accordaniteé wSHRAE 62.1-07: section
5.14 and SMACNA'’s “HVAC Duct Construction Standariitetal and Flexible.”
Architectural features related to access wereliestin accordance with the
International Building Cod&.

Full degree swing for all hinged doors or fully revable access doors were
indicated on design drawings adjacent to areasciegvHVAC equipment

4 points

12.2.4Carbon Monoxide Monitoring

12.2.4.1Carbon monoxide monitoring devices which providedalarm (that were
independent of, or in addition to, HVAC control/igétion of carbon monoxide) were

installed in enclosed parking garages and othersanéth sources of combustion (e.g.

3 points or n/a

n/a if there are no parking
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boiler rooms).

garages or other areas
with combustion sources.

12.2.5Cooling Towers

12.2.5.1No wet cooling towers were installed.

4 points or n/a

n/a if no cooling towers

12.2.5.2Wet cooling towers were equipped with high-effiag drift eliminators and
covers.

Informational Reference (s):
+ ASHRAE Guideline 12-00

2 points or n/a

n/a if no cooling towers

12.2.5.3Wet cooling towers were not equipped with sidd@ivers or open basins.

Informational Reference (s):
* ASHRAE Guideline 12-00.

2 points or n/a

n/a if no cooling towers

12.2.6Domestic Hot Water Systems

12.2.6.1To address the accumulation of stagnant waterfolteving measures were
employed:

« Piping was not capped.

» Dead legs and collection tanks waot used

Informational Reference (s):
» ASHRAE Guideline 12-00

2 points

12.2.6.2The domestic hot water system was designed totaiaihot water storage at
or above 55 C (137 F).

Informational Reference (s):
* ASHRAE Guideline 12-00

2 points

12.2.7Humidification and Dehumidification Systems

12.2.7.1Drain pans for dehumidifying cooling coils wereuggped with a 0.32 cm
slope per meter (0.126 in slope per foot) in twedions toward the drain outlet, and
were equipped with a drain seal and sufficient vigdt span the cooling coils

Informational Reference (s):
» ASHRAE 62.1-07 : section 5.11

2 points or n/a

12.2.7.2Steam humidification systems or ultrasonic hunigdiion systems were
installed.

1 point or n/a

12.2.8 Ventilation and Physical Isolation forSpecialized Activities

12.2.8.1Separate ventilation and/or physical isolation waxvided forspecialized
activities.

1 points or n/a

n/a if there are no
specialized ventilations

12.2.8.2Where separate ventilation systems were instatledfecialized activities
they were maintained at a negative pressure efat 5.0 Pascals a (0.02 in of water
gauge) on average with respect to adjacent spadtsdoors closed).

1 points or n/a

n/a if there are no separate
ventilation systems

12.2.9 Suggested Documentation
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e Construction documents

« Manufacturer’s specifications, cut sheets, andguardnce documentation for HVAC systems, humidifarat
dehumidification systems, G@nonitoring devices, wet cooling towers and donedstit water systems list of

mold resistant materials;

Documentation demonstrating compliance with ASHREREL-07: section 5.14, SMACNA's “HVAC Duct
Construction Standards: Metal and Flexible,” an@’K>International Building Cod;

» Materials Safety Data Sheets or proof of certifaafor low-VOC materials.

12.3 Integrated Pest Management (7 points)

12.3.1Insects and Rodents

12.3.1.1The followingintegrated pest managemesttategies were used: 2 points
* Qutdoor air inlets were equipped with insect scseafil8x14 mesh for plenum
systems feeding multiple air handlers.
e Structural and mechanical openings were fitted wéhmanent protection (e.g.,
screens, sealants, etc.).
» Building surfaces were fitted with building wallsssnblies and advertising signs fto
reduce habitation and disallow entry from behirel bilding facade.
12.3.1.2A sealed storage area for food / kitchen solidtavasd recycling was 2 points

provided.

12.3.2Bird Collisions and Roostings

12.3.2.1Measures to address bird collisions and contamimétom roostings included

but were not limited to, the following:

e The building did not have any points with an unalxsed view through from one
exposure to the opposite exposure.

* Non-reflective glass assemblies were installed.

e Mullions and ledges were less than 2.5 cm (1 iepde

Informational Reference:
» Bird Safe Building Guidelines

Maximum = 3 points

For each measure
implemented, 1 point will
be assigned to a maximu
of 3 points.

m

12.3.3Suggested Documentation

»  Construction documents
* Manufacturer’s specifications, cut sheets, andgrerdnce documentation;

* Description of pest management strategies.

© The Green Building Initiative™, Inc. All righteserved. Permission to reproduce or redistriblier glart of this document must 72
be obtained from the GBI Secretariateicha@terrachoice.caniThe Green Building Initiative, Portland, OR, wwhegbi.org.



GBI Proposed American National Standard 01-2008P:

Green Building Assessment Protocol for Commercial Buildings

April 25, 2008 DRAFT

12.4 Lighting Design and Integration of Lighting Sytems (39 points)

12.4.1 Daylighting

12.4.1.1Primary occupied spaces were designed to receilneat minimum daylight
illumination levels of 25 footcandles on a cleay.da

Maximum = 9 points or
n/a

Points are assigned base
on the percentage of
occupied area with
minimum daylight
illumination levels of 25
footcandles versus the
total occupied area.

10% - 30% = 3 points
31% - 59% = 6 points
>60% = 9 points

o

12.4.1.2Interior spaces were designed to have views tdtfilding exterior or to atria
with a maximum distance of approximately 7.62 mi25r less from task area to
window.

Maximum = 9 points or
n/a

Points are assigned base
on the percentage of
number of task areas tha
have a view to the
building exterior versus
the total number of task
areas in the building.

10% - 30% = 3 points
31% - 59% = 6 points
>60% = 9 points

o

|

12.4.1.3The following measures were implemented:

» Shading devices were installed for southern, wastad eastern exposures.

» Shading devices were employed to eliminate direstight from reaching task
areas.

Maximum = 6 points

For each measure
implemented, 3 points
will be assigned to a
maximum of 6 points.
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12.4.2Lighting Design

12.4.2.1Primary occupied spaces were equipped with lighiewels as recommended
in the most recent IESNA Lighting Handbook, for thipes of major tasks anticipated
in the various building spaces.

Maximum = 9 points

Points are assigned base
on the percentage of
primary occupied spaces
installed with lighting
levels recommended by
IESNA versus the total
occupied area.

20% = 1 point
30% = 2 points
40% = 3 points
50% = 4 points
60% =5 points
70% = 6 points
80% = 7 points
90% = 8 points
100% = 9 points

12.4.2.2To address reflective glare from electrical liglgtion Visual Display
Terminal's (VDT’s),the following measures were employed:

OR
Spaces were designed such that source/task eyeetigatid not require IESNA
Standard VDT compliant luminaires.

Walls were provided with adequate luminance to raeHd:1 task to far surround
luminance ratio.

For direct lighting, the average luminance did exteed the following values for
given luminaire angles:

- 850 cd/m (248.1 L) at 65° from the vertical

- 350 cd/m (102.2 fL) at 75° from the vertical

- 175 cd/m (51.1 L) at 85° from the vertical

For indirect lighting, ceiling uniformity was low¢han 8:1 (Max: Min) between
rows of luminaires. For maximum ceiling luminanae axceeding 425cd/m
(124.1 fL), the Max:Min ratio did not apply.

Maximum = 6 points or
n/a

For each measure
implemented, 2 points
will be assigned to a
maximum of 6 points.
OR

6 points for alternate.

12.4.3 Suggested Documentation

Construction documents

Manufacturer’s specifications, cut sheets, andgoerdnce documentation;
Percentages and calculations for occupied areasdaitlight illumination levels;
Percentages and calculations for views to buil@ixtgrior or atria;

Percentages and calculations for primary occuppedes with IESNA recommendéask lightinglevels;

Specifications for solar shading devices and luni@sa
Lighting Plans.
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12.5 Thermal Comfort (19 points)

12.5.1Thermal Control Zones

12.5.1.10ne of the following thermal comfort strategiesevased: Maximum = 10 points
Office Buildings A: 5 points or n/a

A: Thermal control zones were designed to be less ©2.9 (1000 ) for open OR

areas or 111.48 141200 ff) for single rooms (e.g. office or conference room) B: 10 points or n/a
OR

B: Thermal control zones were designed to be ks 46.45 m(500 ff) for open n/a if not an office
areas or 69.68 1(750 ff) for a single room or workstation. building

For mixed-use buildings, score each functional arehprorate score by floor area.

Educational Buildings (Classrooms) 10 points or n/a
Classrooms were designed to be single thermal@arines under 139.35%.500

ft?). For each measure
AND implemented, 5 points
Thermal control zones were designed to be less3Ba&hnt (1000 ff) for all other will be assigned to a
educational areas (excluding gyms and assemblies). maximum of 10 points.

For mixed-use buildings, score each functional arehprorate score by floor area. | n/a if not an educational

building.
Healthcare Buildings (Patient areas) A: 5 points or n/a
A: Thermal control zones were designed to be less ©2.9 (1000 ff). OR
OR B: 10 points or n/a\

B: Thermal control zones were designed to be hems 46.45 m(500 ff).
n/a if not a healthcare
For mixed-use buildings, score each functional arehprorate score by floor area. | building

Mercantile Buildings A: 5 points or n/a
A: Thermal control zones were designed to be leas #64.52 f(5000 ft). OR
OR B:10 points or n/a

B: Thermal control zones were designed to be ks 185.81 (2000 ft).
n/a if not a mercantile
For mixed-use buildings, score each functional arehprorate score by floor area. | building

Other Building Types 10 points or n/a

Documentation was provided demonstrating how thecmatrol zones were designed

to address thermal comfort. n/a if not ‘other building
type.’

For mixed-use buildings, score each functional arehprorate score by floor area.

12.5.2 Design for Thermal Comfort

12.5.2.1The building design was determined to be in canforce with 9 points
ANSI/ASHRAE Standard 55-04.

12.5.3 Suggested Documentation

» Construction documents
* Manufacturer’s specifications, cut sheets, andgearénce documentation;
» Documentation demonstrating compliance with ANSHIAE Standard 55-04.
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12.6 Acoustic Comfort (17 points)

12.6.1 Mechanical and Plumbing Systems

12.6.1.1Measures were implemented to achieve enhancedzaoid sound level 4 points
performance associated with mechanical e syst@ms.or more of the following
measures were implemented:
» Sound Power level for the HVAC unit
* Duct-borne fan noise
« Airflow/turbulence noise (Duct generated “Self N&islue to air velocities
and duct layout design)
* Duct breakout noise
« Airborne radiated noise through partitions, ovemasgng walls, drop ceilings,
or through air-transfer ducts
e Structure-borne noise from vibration transmission
*  Duct —borne terminal box noise
» Radiated terminal box noise
* Room Surface Treatment (Reverberation Time)
* Duct Cross-Talk noise transmission between rooms
»  Grille and diffuser noise

Informational Reference (s):

e ASHRAE Handbook — HVAC Applications (Chapter 47)
+ ANSI S12-2-99

+ ARI 885-90

e« ASTM E336-07

12.6.2 Design for Acoustic Comfort

12.6.2.1Implement acoustic design strategies for spetifierior sound control 4 points or n/a

performance targets:

* Noise Criterion (NC) n/a for the speech

* Room Criterion (RC) intelligibility index for

«  Speech Intelligibility Index (SI1) levelReverberai time (RT60)Adjacent wall, | multi-unit residential
floor, or ceiling assembly Sound Transmission C[&5EC) buildings (MURBS).

» Adjacent floor or ceiling assembly Impact IsolatiGlass (IIC)

Informational Reference (s):

* ASHRAE 1322-RP

* ASA/INCE/ NCAC Interim Sound and Vibration Desi@uidelines for Hospital
and Healthcare Facilities

» CHPS - California High Performance Schools

* HUD Guide to Airborne, Impact and Structure Bornade

»  WBDG - Federal Green Construction Guide for Spexdfi01l 57 19.12 (01353)
Noise and Acoustic Management

e  WBDG - DG 1110-3-122 Design Guide for Interiors9719

+ ASTM E989-06

12.6.2.2Design targets for the following were establisFad 3 points

* The Sound Transmission Class (STC) rating of bogdissemblies (including
interior partitions, ceilings/floors, doors, windswand exterior wall
configurations).

» The Outdoor-Indoor Transmission Class (OITC).
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Informational Reference (s):

e ASTM E1332-03

e ASTM E90-04

e ASTM E1686-03

e ASTM E413-04

e« ASTM E966-04

¢ ANSI S12-2-99

e ASA/INCE/ NCAC Interim Sound and Vibration Desi@uidelines for Hospital
and Healthcare Facilities

« ASTM E1374-06

« ANSI S 12.60-2002

« ASTM E336-07

12.6.2.3The field impact insulation class (FIIC) of abbflring assemblies was 3 points
specified.

12.6.3 Sound Levels at the Property Line

12.6.3.1Where sound levels at the property line exceeéediegibels (dBA), the 3 points or n/a

building itself was sited and spaces within thdding were acoustically located to

provide isolation from outside noise. n/a if sound levels at the
property line are below 65
dBA

12.6.4 Suggested Documentation

» Construction documents

* Manufacturer’s specifications, cut sheets and perémce documentation;

» Sound level measurements taken at the property line

» Description of acoustic design strategies andesigh targets;

e FIIC value for flooring assemblies;

» Acoustic mitigation measures for mechanical equipna@d plumbing systems.

Note that the Foreword and Appendices are informative only and do not contain mandatory requirements
necessary for conformance to this standard. As such, they may contain material that has not been subjected to
public review or a consensus process.

Referenced documents cited within the standard are mandatory unless they are clearly identified as being
informational references. Adherence to documentsidentified asinformational references and/or guidelinesis not
mandatory.

13. REFERENCES AND GUIDELINES

Air Conditioning and Refrigeration Institute (ARI)
ARI 885-1990, A Procedure for Estimating Occupiga& Sound Levels in the Application of Air Ternignand
Air Outlets.

American Architectural Manufacturers Association (AAMA)
AAMA/CSA/WDMA 101/1.S.2/A440-2005, Specificationsif Windows, Doors and Unit Skylights Field Testing
Requirements.
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AAMA 508-2007, Voluntary Test Method and Specifioatfor Pressure Equalized Rainscreen Wall Cladding
Systems for both Pressure Equalized and Non-pegsywalized Cladding Assemblies.

American Association of Textile Chemists and Colosts (AATC)

AATCC Method 30-2004, Antifungal Activity, Assessnten Textile Materials: Mildew and Rot Resistanfe
Textile Materials.

AATCC Method 100-2004, Antibacterial Finishes orxiile Materials: Assessment of.
AATCC 174-2007, Antimicrobial Activity Assessmerft©@arpets Parts Il and 111 .

American Concrete Institute

ACI 302.2R-06, Concrete Slabs on Grade to Receigistdre-Sensitive Floor Coverings.

American Forest Foundation (AFF)

AFF Standard-2008, The American Tree Farm Systeéamdards of Sustainability for Forest Certification
Including Performance Measures and Field Indicators

Associated General Contractors of America (AGQ

Constructing an Environmental Management Systendélines and Templates for Contractors.

American National Standards Institute (ANSI)

ANSI/SMACNA American National Standard 006-2006, AY Duct Construction Standards — Metal and Flexible
ANSI/ASHRAE Standard 55-2004, Thermal Environme@ahditions for Human Occupancy.

ANSI/ASHRAE/IESNA Standard 90.1-2007, Energy Staddar Buildings Except Low-Rise Residential
Buildings: section 6.5.6.1, Appendix G.

ANSI S12.2-1999, Criteria for Evaluating Room Noise

ANSI S12.60-2002 American National Standard AcaagtiPerformance Criteria, Design Requirements, and
Guidelines for Schools

American Society of Heating, Refrigerating and AirConditioning Engineers (ASHRAE)

ASHRAE Standard 62.1-2007: sections 5.1, 5.6, 3626.5, 5.9, 5.11, 5.14, 5.15, 6.2, and Apperdix
ASHRAE/NIBS Guideline 0-2005, The Commissioning ¢&ss: ANNEX |, ANNEX J, ANNEX K, ANNEX L,
Article 5, Article 6, Article 7, Article 7.2.14.

ASHRAE 62.1-2007, Ventilation for Acceptable Inda&ir Quality: sections 5.1, 5.11, 5.15. and 6.2.
ASHRAE Proposed 160, September 2006, Design GriferiMoisture Control in Buildings.

ASHRAE Guideline 12-2000, Minimizing the Risk of ¢ienellosis Associated with Building Water Systems.
ASHRAE 1322-RP, Productivity and Perception Basedliation of Indoor Noise Criteria.

The ASHRAE Handbook — HVAC Applications: Chapter 27
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Asphalt Roofing Manufacturers Association (ARMA)

ARMA/NRCA, Manual of Roof Inspection and Maintenanaf Built-Up and Modified Bitumen Roof Systems: A
Guide for Building Owners.

Acoustical Society of America (ASA)institute of Noise Control Engineering (INCE)/ National Council of
Acoustical Consultants (NCAC)

Interim Sound and Vibration Design Guidelines farsdital and Healthcare Facilities, 2006.

ASTM International (ASTM)

ASTM D3273-2000 (2005), Standard Test Method fosi&ance to Growth of Mold on the Surface of lderi
Coatings in an Environmental Chamber.

ASTM D5957-1998 (2005), Standard Guide for Floodtirgy Horizontal Waterproofing Installations.

ASTM D6329-1998 (2003), Standard Guide for Deveaigpiviethodology for Evaluating the Ability of Indoor
Materials to Support Microbial Growth Using Stafinvironmental Chambers.

ASTM E1105-2000, Standard Test Method for Fieldeb@ination of Water Penetration of Installed Exderi
Windows, Skylights, Doors and Curtain Walls.

ASTM E 1332-1990 (2003), Standard ClassificationDetermination of Outdoor-Indoor Transmission Glas
ASTM E1374-06 Standard Guide for Open Office Acmssand Applicable ASTM Standards

ASTM E1677-2005, Standard Specification for an Réatarder (AR) Material or System for Low-Rise Frame
Building Walls.

ASTM E 1686-2003, Standard Guide for Selection mfiEbonmental Noise Measurements and Criteria.

ASTM E 1692-1995 (2005), Standard ClassificationServiceability of an Office Facility for ChangadaChurn
by Occupants.

ASTM E1745-1997 (2004), Standard Specificationvitater Vapor Retarders Used in Contact with Soil or
Granular Fill under Concrete Slabs.

ASTM E2112 —2007, Standard Practice for Instaltatib Exterior Windows, Doors and Skylights.
ASTM E2178-2003, Standard Test Method for Air Peant of Building Materials.
ASTM E2357-2005, Standard Test Method for Deterngriir Leakage of Air Barrier Assemblies.

ASTM E336-07 Standard Test Method for Measureméainborne Sound Attenuation between Rooms in
Buildings

ASTM E413-04 Classification for Rating Sound Insiga

ASTM E547-1997, Windows, Skylights, Doors, and @urtWalls by Uniform or Cyclic Static Air Pressure
Difference.

ASTM E779-2003, Standard Test Method for Deterngniir Leakage Rate by Fan Pressurization.
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ASTM G 21-1996 (2002), Standard Practice for Detaimg Resistance of Synthetic Polymeric Material$-tingi.

ASTM E 90-2004, Standard Test Method for Laboratdeasurement of Airborne Sound Transmission Loss of
Building Partitions and Elements.

ASTM E966-04 Standard Guide for Field Measuremehtsirborne Sound Insulation of Building Facades an
Facade Elements

ASTM E989-06 Standard Classification for Determimatof Impact Insulation Class (11C)

Athena Institute

ATHENA® EcoCalculator for Assemblies

ATHENA® Impact Estimator for Buildings

Canadian Standards Association (CSA)
CAN/CSA -7809, Sustainable Forest Management Standa

CSA S478-1995, Guideline on Durability in Buildings
CSA Z782-2006, Guideline for Design for Disassendigd Adaptability in Buildings.

Carpet and Rug Institute
Carpet and Rug Institute’s Green Label.

Carpet and Rug Institute’s Green Label Plus.

Collaborative for High Performance Schools (CHPS)

California High Performance Schools, http://www.sm@t/manual/index.htm.

EcoLogd” Program

Certification Criteria Document (CCD-047).

Efficiency Valuation Organization (EVO)

International Performance Measurement & VerificatiRrotocol (IPMVP) Volume 1lI: Concepts and Optidos
Determining Energy Savings in New Construction,iAp003: Option D: Calibrated Simulation (Savings
Estimation Method 2).

Florida Yards and Neighborhoods Program/Universityof Florida —IFAS Extension (FYN)

A Guide to Florida Friendly Landscaping: Floridagsand Neighborhoods Handbodk Bdition, 2006: p.29 and
59. http://ffyn.ifas.ufl.edu/materials/handbook.pdf.

Forest Stewardship Council (FSC)

Principles and Criteria for Forest Stewardship,rg&aly 2000.

Green Building Initiative ™

Green Globes™ LCA Credit Calculator for Buildings&snblies, www.thegbi.org

Green Globes™ Water Consumption Calculator, wwgitherg
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GBI/CSA™ Personnel Certification Program, www.thiegiy
Green Globes™ for New Construction (Green Globe3;M@w.thegbi.org

Green Globes™ for Continual Improvement of ExistiBugldings (Green Globes-CIEB) environmental assesg
and rating system, www.thegbi.org

GREENGUARD Environmental Institute

GREENGUARD Indoor Air Quality Certified.
GREENGUARD (Children and Schools) Indoor Air Qual@ertified.
GREENGUARD Indoor Air Quality Certified.

Green Guide for HealthCare

Green Guide for HealthCare, Version 2.2.

Green Seal®

GS-11 Green Seal®

llluminating Engineering Society of North America (IESNA)

The IESNA Lighting Handbook: Informational ReferedcApplication, 2000.

International Code Council (ICC)

International Energy Conservation Code®, 2006 &087 Supplement.
International Building Code®, 2006.

International Organization for Standardization (1SO)

ISO 15686 (series), Buildings and Constructed Ass&trvice Life Planning.
ISO Standard 14044- 2006, Environmental Managemeéife-eycle assessment—Requirements and Guidelines.
ISO 17024 Conformity Assessment - General Requingsrfer Bodies Operating Certification of Persons

Irrigation Association

Turf and Landscape Irrigation Best Management Rt April 2005: Sections 2, 3, and Appendix B.

National Electrical Manufacturers Association (NEMA)

NEMA Premium®, Energy Efficiency Motors Program.

National Institute of Building Sciences (NIBS)

NIBS Guideline 3-2006: Annex M.1-Construction & Lredry Checklist M.1-1 for Waterproofing.

NIBS Guideline 3-2006: Annex M.1-Construction & lredry Checklist M.1-2 for EIFS.

NIBS Guideline 3-2006: Annex M.1-Construction & lredry Checklist M.1-4 for Flashing and Sheet Metal.
NIBS Guideline 3-2006: Annex M.1-Construction & lredry Checklist M.1-5 for Joint Sealers.

NIBS Guideline 3-2006: Annex M.1-Construction & lredry Checklist M.1-6 for Entrances and Storefronts
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NIBS Guideline 3-2006: Annex M.1-Construction & lrefry Checklists M.1-7 for Windows and M.1-8 Skyiig.
NIBS Guideline 3-2006: Annex M.1-Construction & Lretry Checklist M 1-10 for Glazed Curtain Walls.

NIBS Guideline 3-2006: Annex M.2-Example ConstrantChecklist for Building Envelope System Joint I8ats
Checklist.

NIBS Guideline 3-2006: Annex M.2-Example ConstrantiChecklist for Building Envelope System for Brick

National Institute of Standards and Technology (NIS)

Building for Environmental and Economic Sustaindp{BEES), May 2007: Version 4.0,

National Oceanic and Atmospheric Administration (NQAA)

The Climate Prediction Center (CPC) http://www.cpep.noaa.gov/soilmst/w.shtml

National Park Service - US Deparment of the Interio

WeedUS Database, 10 April 2007.

National Renewable Energy Laboratory (NREL)

NREL/TP-550-38617-2006, Source Energy and Emisdt@usors for Energy Use in Buildings.

New York City Audubon Society, Inc.

Bird Safe Building Guidelines, May 2007. http://wwwycaudubon.org/home/birdsafebuildingguidelines.pdf

Office of the Deputy Prime Minister, United Kingdom

L2A Conservation of Fuel and Power in New Buildirgker than Dwellings, April 2006.

Programme for Endorsement of Forest Certification PEFC)

PEFC Council Technical Document, 27 October 2006.

Resilient Floor Covering Institute (RFCI)

Resilient Floor Covering Institute’s Floor Score.

Sheet Metal and Air Conditioning Contractor’s National Association (SMACNA)

IAQ Guidelines for Occupied Buildings under Constion, 1995.
Architectural Sheet Metal Manual, 2003.

Single Ply Roofing Industry (SPRI)

SPRI/NRCA: Manual of Roof Inspection, Maintenanoe &mergency Repair for Existing Single-Ply Roofing
Systems.

South Coast Air Quality Management District (SCQMD)

Rule 1146: Emissions of Oxides of Nitrogen fromuattial, Institutional, and Commerical Boilers, &te
Generators, and Process Heaters.

Rule 1146.2: Emissions of Oxides of Nitrogen froarge Water Heaters and Small Boilers and ProceateHe
11.1.2

Rule 1168-1: Adhesive and Sealant Applications.

State of California

State of California DHS Standard Practices for $@bhambers.
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Sustainable Forest Initiative (SFI)

Standard. Sustainable Forestry Initiative® Stand&felS), 2005 (2009).

United States Congress

Energy Policy Act, 1992 (2005).

US Department of Energy

2003 Commercial Building Energy Consumption Sur¢@BECS).

U.S. Department of Housing and Urban Development (HD)

Guide to Airborne, Impact and Structure Borne N@satrol in Multifamilly Dwellings

US Environmental Protection Agency (EPA)

ENERGY STAR Target Finder.
ENERGY STAR Program.
GreenScapes Program: GreenScapes for Large-Saadsdapes.

Moisture Control in Public and Commercial Buildingduidance for Design, Construction, and Mainteeanc
Professionals, November 2006.

Sediment and Erosion Control: An Inventory of Catreractices, National Pollutant Discharge ElimimaiSystem
(NPDES) Permit Program, April 20, 1990.

WaterSense Program

Whole Building Design Guide

DG 1110-3-122 Design Guide for Interiors, 1997.

Federal Green Construction Guide for Specifiers5019.12 (01353) Noise and Acoustic Managemer@520
http://www.wbdg.org/design/greenspec_msl.php?s=095Z

14. Appendices

Note that the Appendices are informative only and do not contain mandatory requirements necessary for
conformance to this standard. As such, they may contain material that has not been subjected to public review or
a CoNSensus process.

Appendix A - GDDC Progress Meeting Agendas for Degn

GDDC progress meeting agendas should include tleiog topics:

» Introduction of new team members to the overaltagnable strategies that have been incorporatedtiat
project.

» Review of established (and/or modifiquBrformance goals

» Integration of language regardipgrformance goaland acceptable outcomes into project documents
(plans and specifications).

» ldentification of missing requirements and estddnlient of required steps to correct.

» Modification, if necessary, of establishpérformance goalsequirements.

¢ Establishment/tracking of responsibilities for gaithg documentation.
* Operations and maintenance training.
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Appendix B - GDDC Progress Meeting Agendas for Comisiction

GDDC progress meeting agendas should include tteniog topics:

* Introduction of new team members to the overaltanable strategies that have been incorporatedtiat
project.

» Review of established (and/or modifiquBrformance goals

* Integration of language regardipgrformance goaland acceptable outcomes into project documenasigpl
and specifications).

» ldentification of missing requirements and estddnlient of required steps to correct.

» Modification, if necessary, of establishpérformance goalsequirements.

» Establishment/tracking of responsibilities for gathg documentation.

¢ Determination of whether sustainable performancgract documents requirements have been implemented

¢ |dentification of non-conformances of the sustalagierformance contract documents and establishafent
requirements for immediate correction.

Appendix C - Carbon Dioxide (CQ,) Monitoring Protocol
The CQ Monitoring should contain the following:

* The maximum acceptable differential between indwat outdoor C@concentrations as recommended by the

lower of ASHRAEG2.1-07 or the authority having jurisdiction;
* The documentation of an alarm condition, diagno$ikie condition and documentation of aeynediation
necessary.

Appendix D - Carbon Monoxide Monitoring Protocol
The Carbon Monoxide Monitoring Protocol should eamtthe following:
» Instructions for review, follow-up and remediation.

Appendix E - Chemical Management and Minimization Blicy

The Chemical Management and Minimization Policydti@ddress the following:

» Processes for purchasing, ordering, receiving, lregndtorage and disposal of high hazard substance

» Staff training and education;

» Proper labeling and usage;

» Air monitoring;

» Employee health monitoring, as appropriate, withcigl consideration for chemicals that have beentitled
as posing increased risk for occupational and conitypexposure.

Appendix F - Energy Measurement and Verification Potocol/ Energy Metering Reporting
Plan

The Protocol or Plan should contain measuremernifjcagion and metering information for the followg building
systems:

e Lighting and lighting controls;

e Plug loads;

» Major electric HVAC equipment (such as chillerspltog towers, AHU fans, major pumps;

e Chilled water generation;

» Heating water or steam generation;

* Furnaces;

» Bollers;

» Secondary electric HYAC equipment as appropriatg fgeat pumps, fan coils, fan powered boxes);

»  Speciality or process electrical equipment;
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e  Status monitoring and verification of critical HVA&ntrols (e.g. scheduling, economizer operation,
temperature resets);

» Potable water use;

» On-site renewable energyower generation.

Appendix G - Low-impact Site and Green Building Exerior Management Plan
The Low-impact Site and Green Building Exterior Mgament Plan should address the following:
e Maintenance equipment.

* Plantings.

* Animal and vegetation pest control.

» Landscape waste.

» Fertilizer use.

* Snow removal (where applicable).

e Cleaning of building exterior.

» Paints and sealants used on building exterior.

e Other maintenancef the building exterior.

» Narrative overview of an organizational managenpdant that highlights all of the included topics.
e Quarterly reporting over a specified period.

Appendix H - Pest Reduction Plan

The Pest Reduction Plan should include strategiethé following:
e Building and maintaining healthy soils.

e Site-appropriate plants;

e Smart watering practices;

¢ Holistic pest management;

* Naturallawn-care management.

Appendix | - Site Maintenance Contract

The Site Maintenance Contract should include thievdng:

» Site map to identify locations for meters, congddl valves, filters, hose bibs, back flow prevamtievices and
water sources;

» ldentification of site square footage of eaclgited landscape zone to use in the formulationsittavater
budget by a certified or degreed irrigation desigireauditor;

* Requirement that a certified or degreed irrigatiesigner or auditor check irrigation system by itugrit on
manually to inspect for leaks, breaks, overspray, .eevery month or more, if possible;

» Description of actions to be taken to quickly fismad fix irrigation to avoid substantial loss of et

* Requirement to use mulch and to renew mulch omanal basis or as needed;

» Requirement to grass-cycle with every mowing, iif tst used on site;

» Requirement to use mulching mowers and to leavesgrippings on the site, instead of removing dtigp and
taking to the landfill;

* Requirement for use of organic fertilizers;

» Limitation on the use of non-organic herbicides pedticides and that they only be applied by dedif
applicators;

* Requirement that maintenance contractors are iegrtéindscape professionals accredited by a loatéw
provider and/or university;

* Requirement that plant replacements be done wéthiapproved or provided plant list, or in the cahtd the
site goals for efficiency;

* Requirement that “Extra” work be spelled out in teatract and agreed to by owner, manager andagiots.

Appendix J - Sustainable Purchasing Policy for Cleming Products and Materials
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This Sustainable Purchasing Policy for CleaningdBets and Materials should include the following:
» Purchasing of cleaning products and materials $erhy both in-house staff and out-sourced servioeigers.
» An organizational policy that assigns control fbhégh level chemical disinfectants and sterilants

Appendix K - Waste Minimization Plan

The Waste Minimization Plan should include wastaimization measures through requirements in tHewahg
areas:

* Zoning permits.

» Conditions, Covenants and Restrictions (deed otistns) (CC&RS).

* |Lease agreements.

Appendix L - Water Efficiency Measurement and Verifcation Plan

The Water Efficiency Measurement and VerificatidarPshould include monthly reports (annual, monthbyurly,
and daily) of calculated water consumption datanfeghole building meteringr sub-meterindor the following
building systems:

» Potable Irrigation

» Cooling Towers

*  Waste

Appendix M - Green Globes Water Consumption Calculsor

The Green Globes Water Consumption Calculatorsgded to provide the user with a simple and stahdeeans
of determining expected indoor water use on a pegg@rojecand compare that use against a baseline water
consumption profile of an identical project.

The calculator’s water consumption thresholds fdividual water-consuming items are based eitheny) the
maximum water use as defined in various ASME/AN&Ianal plumbing standards OR (2) in the absenae of
provision in the prevailing standards, common peadn the field of new construction. Where theioas national
plumbing codes are more stringent than the natistaaldard, the code-mandated thresholds are us#tefo
baseline.

The following indoor fixtures, fixture fittings, @mappliances are accounted for in the calculator:

Plumbing Fixtures and Fixture Fittings

* Toilets

e Urinals

* Residential showerheads

» Residential kitchen faucets

* Residential lavatory faucets
e Commercial lavatory faucets

Appliances
* Residential dishwashers
* Residential clothes washers

Other items will be added to the calculator upanrbxt revision and/or update to the standardudtiaty landscape
irrigation, HVAC, exterior water features, and coamgial process equipment.
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The daily (or annual) per person use of the abowarés and appliances is based upon studies ctediand
documented by water efficiency professionals aheémst Appliance use (full cycles per year) are bageoh
studies and publications of the U.S. EPA’s Energy Brogram. The project proponent is allowedarythese
figures based upon expected real world applications

The calculator requires the project proponent terespecific project data into the following fieldvariables:

Project Physical and Occupancy Factors

Project gross square footage

Project net usable square footage

Total expected occupancy count and male/female rati

* Net usable square feet per person (for non-resaent
*  Work or occupancy days per year (for non-residgntia
*  Number of residential dwelling units

» Water factor for residential dishwashers

»  Water factor for residential clothes washers (tatied)

Personal Usage (residential)
e Daily flush fixture usage
» Daily usage of residential lavatory faucets
» Daily usage of residential kitchen faucets
» Residential showerhead usage (minutes per shower)

The calculator determines the water use by theqe®g project’s plumbing fixtures, fixture fittingsnd appliances,
totals that water use and compares it with thellveeseondition.

Appendix N - Green Globes™ LCA Credit Calculator fa Building Assemblies

The Green Globes™ LCA Credit Calculator for BuilgliAssemblies is a spreadsheet tool that assigmsspwithin
the LCA section of the standard, based on the astidnenvironmental impacts associated with commuildibg
assemblies selected by the user. The Green Gloh&ACredit Calculator is based on tA@HENA®
EcoCalculatorfor life cycle assessment of building assemblies.

The ATHENA EcoCalculatoris a life cycle assessment software tool that iges/environmental impacts for
common building assemblies based on results freaATHENA" Impact Estimator for buildings. The tool includes
the following six types of building assemblies dakies account of the use phase assuming a 60-gmareslife:

* Columns and beams

* Intermediate floors

+ Exterior walls

*  Windows

* Interior walls

* Roofs

The ATHENA® EcoCalculatoruses five environmental impact indicators—globatming potential, primary
energy use, air pollution index, water pollutioddx, and weighted resource use to compare one bBssgm
another. Different versions of the EcoCalculater available to account for the varying life cyictgpacts of

! Two such documents are thandbook of Water Conservatidoy Amy Vickers and th®esidential End Uses of
Water Studyby Aquacraft, Inc. for the American Water Workss@ciation Research Foundation (1999).
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building assemblies in different locations withfdifng climates, varying material sources and fpantion
distances.

Detailed descriptions and access to the tools\aiable at:
Green Globes™ LCA Credit Calculator for Buildings&snblies, www.thegbi.org

ATHENA’ EcoCalculator and ATHENAImpact Estimator:
http://www.athenasmi.ca/tools/ecoCalculator/indéaxlh

Appendix O - Multi-Functional Assemblies
Examples of multi-functional assemblies include ftiiowing:

» A wall spine assembly for a modular office systeamprising multiple panel assemblies that providepsut
functions, accommodate cabling, and mounting dEeftomponents such as as shelves, storage cabinets
lighting fixtures and the like anywhere along tlegibontal length of the wall.

« Rectangular floor panels fitted together to defimaised floor capable of accommodating wires/caitle
space within a building, accessible through openinghe top panel.

« Awall constructed of foam blocks manufactured gsartwo part urethane foaming agent with a faaivith
intersecting horizontal and vertical channels whigdy be filled with concrete and reinforcing rodpt@duce a
wall with high horizontal and vertical load capgdis well as superior insulating properties.

* Roofing tiles used in the construction of multirétional roofs are fit together to define an intdrecavity
which can be sealed to maintain a gas, liquid anatfeer material therein. Filling materials inclusigch things
as fire retardants, colored materials, heatabigdigr other materials to provide different funcié aspects for
a roof made from the tiles.

* Forming walls including a dual-wall cavity, withelouter cavity filled with a filler material for pviding
structural and insulation features and the inneitg&ousing utility materials such as plumbing; @icts,
heating and electrical.
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