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SECTION 01 81 11
SUSTAI NABLE DESI GN REQUI REMENTS

PART 1 - GENERAL

1.1 SUMVARY
This Section describes general requirements and pro
with the Guiding Principles for Leadership in High
Sustainable Buildings Memorandum of Understanding i
Executive Orders 13423 and 13514; Energy Policy Act
and the Energy Independence and Security Act of 200

1.2 OBJECTI VES
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cedures to comply
Performance and
ncorporated in the
of 2005 (EPA 2005)
7 (EISA 2007).

A. To obtain acceptable Indoor Air Quality (IAQ) fo r the completed project

and minimize the environmental impacts of the const

operation, the Contractor during the construction p

shall implement the following procedures:

1. Select products that minimize consumption of non
resources, consume reduced amounts of energy and mi
pollution to produce, and employ recycled and/or re
materials. It is the intent of this project to conf
Five Guiding Principles on environmentally preferab
The five principles are:

a. Include environmental considerations as part of
purchasing process.

b. Emphasize pollution prevention early in the purc

c. Examine multiple environmental attributes throug
or service’s life cycle.

d. Compare relevant environmental impacts when sele
and services.

e. Collect and base purchasing decisions on accurat
information about environmental performance.

2. Control sources for potential IAQ pollutants by
of materials and processes used in project construc
attain superior IAQ.

3. Products and processes that achieve the above ob
extent currently possible and practical have been s
included in these Construction Documents. The Contr
responsible to maintain and support these objective
means and methods for performing the work of this C
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proposing product substitutions and/or changes to s pecified
processes.

4. Use building practices that insure construction debris and
particulates do mot contaminate or enter duct work prior to system

startup and turn over.
1.3 RELATED DOCUMENTS
A. Section 01 74 19 CONSTRUCTION WASTE MANANGEMENT
B. Section 01 91 00 GENERAL COMMISSIONG REQUIREMENT S
1.4 DEFI NI TI ONS

A. Agrifiber Products: Composite panel products der ived from agricultural
fiber

B. Biobased Product: As defined in the 2002 Farm Bi I, a product
determined by the Secretary to be a commercial or i ndustrial product
(other than food or feed) that is composed, in whol e or in significant
part, of biological products or renewable domestic agricultural
materials (including plant, animal, and marine mate rials) or forestry
materials

C. Biobased Content: The weight of the biobased mat erial divided by the
total weight of the product and expressed as a perc entage by weight

D. Certificates of Chain-of-Custody: Certificates s igned by manufacturers
certifying that wood used to make products has been tracked through its
extraction and fabrication to ensure that is was ob tained from forests

certified by a specified certification program
E. Composite Wood: A product consisting of wood fib er or other plant
particles bonded together by a resin or binder

F. Construction and Demolition Waste: Includes soli d wastes, such as
building materials, packaging, rubbish, debris, and rubble resulting
from construction, remodeling, repair and demolitio n operations. A
construction waste management plan is to be provide d by the Contractor
as defined in Section 01 74 19.

G. Third Party Certification: Certification of leve Is of environmental
achievement by nationally recognized sustainability rating system.

H. Light Pollution: Light that extends beyond its s ource such that the
additional light is wasted in an unwanted area or i n an area where it

inhibits view of the night sky
I. Recycled Content Materials: Products that contai n pre-consumer or post-

consumer materials as all or part of their feedstoc k

018111-2
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J. Post-Consumer Recycled Content: The percentage b
materials that have been recovered or otherwise div
solid-waste stream after consumer use

K. Pre-Consumer Recycled Content: Materials that ha
otherwise diverted from the solid-waste stream duri
process. Pre-consumer content must be material that
otherwise entered the waste stream as per Section 5
Part 260 “Guidelines for the Use of Environmental M

www.ftc.gov/bep/grnrule/guides980427

L. Regional Materials: Materials that are extracted
and manufactured within a radius of 250 miles (400
site

M. Salvaged or Reused Materials: Materials extracte
buildings in order to be reused in other buildings
manufactured

N. Sealant: Any material that fills and seals gaps

O. Type 1 Finishes: Materials and finishes which ha
short-term levels of off gassing from chemicals inh
manufacturing process, or which are applied in a fo
vehicles or carriers for spreading which release a
particulate matter in the process of installation a

P. Type 2 Finishes: “Fuzzy" materials and finishes
fibrous, or porous in nature and tend to adsorb che

Q. Volatile Organic Compounds (VOCs): Any compound
carbon monoxide, carbon dioxide, carbonic acid, met
carbonates, and ammonium carbonate, which participa
photochemical reactions. Compounds that have neglig
reactivity, listed in EPA 40 CFR 51.100(s), are als
regulatory definition.

.5 SUBM TTALS

A. Sustainable Design Submittals:

1. Alternative Transportation: Provide manufacturer
all bike racks installed on site, including the tot
bicycle storage slots provided. Also, provide manuf
sheets for any alternative-fuel refueling stations
site, including fueling capacity information for an

2. Heat Island Effect:

018111-3
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a. Site Paving: Provide manufacturer’s cut sheets f
paving materials, highlighting the Solar Reflectanc
of the material. Also, provide cut sheets for all p
materials.

b. Roofing Materials: Submittals for roofing materi
manufacturer’s cut sheets or product data highlight
Reflectance Index (SRI) of the material.

3. Exterior Lighting Fixtures: Submittals must incl

manufacturer’s data on initial fixture lumens above
for all exterior lighting fixtures, and, for parkin
verification that the fixtures are classified by th
cutoff” (FCO); OR provide documentation that exteri
IDA-Approved as Dark-Sky Friendly by the Internatio

Association (IDA) Fixture Seal of Approval Program.

4. Water Conserving Fixtures: Submittals must inclu

cut sheets for all water-consuming plumbing fixture
(toilets, urinals, faucets, showerheads, etc.) high
flow rates and/or flush rates. Include cut sheets f

faucet-control devices.

5. Process Water Use: Provide manufacturer’s cut sh

consuming commercial equipment (clothes washers, di
machines, etc.), highlighting water consumption per
manufacturer’s cut sheets or product data for any ¢
highlighting water consumption estimates, water use

measures, and corrosion inhibitors.

6. Elimination of CFCs AND HCFCs: Provide manufactu

all cooling equipment with manufacturer’s product d
refrigerants; provide manufacturer’s cut sheets for
suppression equipment, highlighting fire-suppressio
manufacturer’s cut-sheets for all polystyrene insul
closed-cell spray foam polyurethane insulation, hig
blowing agent(s).

7. Appliances and Equipment: Provide copies of manu

data for all Energy Star eligible equipment and app
including office equipment, computers and printers,
commercial food service equipment (excluding HVAC a
components), verifying compliance with EPA’s Energy

0181114
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8. Measurement and Verification Systems: Provide cu

manufacturer’s product data for all controls system

electrical metering and trending capability compone

9. Salvaged or Reused Materials: Provide documentat

salvaged or reused material, the source or vendor o
the purchase price, and the replacement cost if gre
purchase price.

10.Recycled Content: Submittals for all materials

(excluding MEP systems equipment and components) mu

following documentation: Manufacturer’s product dat
literature, or a letter from the manufacturer verif
percentage of post-consumer and pre-consumer recycl
weight) of each material or product

a. An electronic spreadsheet that tabulates the Projec

materials cost and combined recycled content value

the sum of the post-consumer recycled content value

of the pre-consumer recycled content value) express

percentage of total materials cost. This spreadshee
submitted every third month with the Contractor’'s C
Application for Payment. It should indicate, on an
line items for each material, including cost, pre-c
recycled content, post-consumer recycled content, a
recycled content value.

11.Regional Materials: Submittals for all products

expected to contribute to the regional calculation
systems equipment and components) must include the
documentation:
a. Cost of each material or product, excluding cost
equipment for installation
b. Location of product manufacture and distance fro
manufacture to the Project Site
c. Location of point of extraction, harvest, or rec
raw material in each product and distance from the
extraction, harvest, or recovery to the Project Sit
d. Manufacturer’s product data, product literature,
the manufacturer verifying the location and distanc
Project Site to the point of manufacture for each r
material

0181115
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e. Manufacturer’s product data, product literature,
the manufacturer verifying the location and distanc

Project Site to the point of extraction, harvest, o

Project #556-11-119

or a letter from
e from the

r recovery for

each regional material or product, including, at a minimum,
gravel and fill, planting materials, concrete, maso nry, and GWB
f. An electronic spreadsheet that tabulates the Pro ject’s total
materials cost and regional materials value, expres sed as a
percentage of total materials cost. This spreadshee t shall be

submitted every third month with the Contractor’'s C

ertificate and

Application for Payment. It should indicate on an o ngoing basis,
line items for each material, including cost, locat ion of
manufacture, distance from manufacturing plant to t he Project
Site, location of raw material extraction, and dist ance from
extraction point to the Project Site.

12.Biobased Products:

a. Rapidly Renewable Products: Submittals must incl ude written
documentation from the manufacturer declaring that rapidly
renewable materials are made from plants harvested within a ten-
year or shorter cycle and must indicate the percent age (by
weight) of these rapidly renewable components conta ined in the
candidate products, along with the costs of each of these
materials, excluding labor and delivery costs.

b. Certified Wood: Submittals for all wood-based ma terials must
include a statement indicating the cost of each pro duct
containing FSC Certified wood, exclusive of labor a nd delivery

costs, and third party verification of certificatio
the following:

1) Documentation from the supplier verifying that 1

n from one of

00% of the

wood-based content originates from SFI third-party certified
forest lands, identifying the company or companies that
performed the SFI third-party certification for bot h the
forest land management and the certified product co ntent.

13.Outdoor Air Delivery Monitoring: Provide manufa cturer’s cut sheets

highlighting the installed carbon dioxide monitorin g system
components and sequence of controls shop drawing do cumentation,
including CO2 differential set-points and alarm cap abilities.
14.Interior Adhesives and Sealants: Submittals for all field-applied
adhesives and sealants, which have a potential impa ct on indoor air,

018111-6
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must include manufacturer's MSDSs or other Product
VOC content.
a. Provide manufacturers’ documentation verifying a
to apply laminates, whether shop-applied or field-a
contain no urea-formaldehyde.
15. Interior Paints and Coatings: Submittals for al
paints and coatings, which have a potential impact
must include manufacturer’'s MSDSs or other Product
VOC content
16. Exterior Paints and Coatings: Submittals for al
paints and coatings, which have a potential impact
quality, must include manufacturer’'s MSDSs or other
Product Data highlighting VOC content.
17.Floorcoverings:
a. Carpet Systems: Submittals for all carpet must i
following:
1) A copy of an assessment from the Building for En
and Economic Sustainability (BEES) software model,
Version 3.0 or 4.0, with parameters of the model se
described by this specification section.
2) Manufacturer’s product data verifying that all ¢
meet or exceed the testing and product requirements
Carpet and Rug Institute Green Label Plus program.
b. Engineered Wood Flooring: Submittals for all eng
flooring must include manufacturer’s product data v
certification under either the Greenguard or FloorS
emissions testing program.
18.Composite Wood and Agrifiber Binders: Submittal
wood and agrifiber products (including but not limi
particleboard, wheatboard, strawboard, agriboard pr
engineered wood components, solid-core wood doors,
plywood products) must include manufacturer’s produ
that these products contain no urea-formaldehyde re
19. Systems Furniture and Seating: Provide manufact
verifying that all systems furniture and seating pr
requirements of one of the following:
a. Greenguard certification

b. SCS Indoor Advantage certification

018111-7
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c. SCS Indoor Advantage Gold certification

d. BIFMA Standard X7.1-2005, as tested to BIFMA met
as verified by an independent laboratory

d. Calculated indoor air concentration limits for f
and seating determined by the U.S. EPA’s Environmen
Verification Large Chamber Test Protocol for Measur
of VOCs and Aldehydes (September 1999) testing prot
conducted in an independent air quality testing lab

20. Entryway Systems: Provide manufacturer’s cut sh

systems installed to capture particulates, includin

installed grates, grilles, slotted systems, direct

off mats, and non-permanent roll-out mats.

21. Air Filtration: Provide manufacturer’s cut shee

highlighting the following:

a. Minimum Efficiency Reporting Value (MERV) for fi
all air handling units (AHUs) per ASHRAE HVAC Desig
Hospitals and Clinics.

b. Minimum Efficiency Reporting Value (MERV) for fi
installed at return air grilles during construction
permanently installed AHUs are used during construc
above for requirements

22.Mercury in Lighting: Provide manufacturer’s cut
data for all fluorescent or HID lamps highlighting

23.Lighting Controls: Provide manufacturer’s cut s
drawing documentation highlighting all lighting con
components.

24.Thermal Comfort Controls: Provide manufacturer’
drawing documentation highlighting all thermal comf
systems components.

25.Blended Cement: It is the intent of this specif

emissions and other environmentally detrimental eff

from the production of portland cement by requiring

concrete mixes, in aggregate, utilize blended cemen

displace portland cement as specified in Section 03

typically included in conventional construction. Pr

following submittals:

a. Copies of concrete design mixes for all installe

018111-8
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b. Copies of typical regional baseline concrete des
compressive strengths used on the Project

c¢. Quantities in cubic yards of each installed conc

26.Gypsum Wall Board: Provide manufacturer’s cut s
verifying that all gypsum wallboard products are mo
resistant.

27.Fiberglass Insulation: Provide manufacturer’s ¢

data verifying that fiberglass batt insulation cont

formaldehyde.

28.Duct Acoustical Insulation: Provide manufacture

product data verifying that mechanical sound insula

air distribution ducts consists of an impervious, n

coatings that prevent dust from accumulating in the

materials.

29.Green Housekeeping: Provide documentation that

and janitorial paper products meet the VOC limits a

requirements of this specification section.

B. Project Materials Cost Data: Provide a spreadshe
file indicating the total cost for the Project and
building materials used for the Project, as follows
1. Not more than 60 days after the Preconstruction

Contractor shall provide to the Owner and Architect

schedule of materials costs for all materials used

organized by specification section. Exclude labor ¢
mechanical, electrical, and plumbing (MEP) systems
labor costs. Include the following:

a. ldentify each reused or salvaged material, its ¢
replacement value.

b. Identify each recycled-content material, its pos
pre-consumer recycled content as a percentage the p
weight, its cost, its combined recycled content val
the sum of the post-consumer recycled content value
of the pre-consumer recycled content value), and th
combined recycled content value for all materials a
of total materials costs.

c. Identify each regional material, its cost, its m
location, the distance of this location from the Pr

the source location for each raw material component

0181119
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material, the distance of these extraction location
Project site, and the total value of regional mater
percentage of total materials costs.
d. Identify each biobased material, its source, its
total value of biobased materials as a percentage o
materials costs. Also provide the total value of ra
renewable materials (materials made from plants tha
harvested in less than a 10-year cycle) as a percen
materials costs.
e. ldentify each wood-based material, its cost, the
materials cost, each FSC Certified wood material, i
the total value of Certified wood as a percentage o
based materials costs.
2. Provide final versions of the above spreadsheets
Architect not more than 14 days after Substantial C
C. Construction Waste Management: See Section 01 74
Management” for submittal requirements.
D. Construction Indoor Air Quality (IAQ) Management
include the following:
1. Not more than 30 days after the Preconstruction
submit for the Architect and COR'’s approval, an ele
the draft Construction IAQ Management Plan in an el
including, but not limited to, descriptions of the
2. Instruction procedures for meeting or exceeding
requirements of the Sheet Metal and Air Conditionin
Contractors Association (SMACNA) IAQ Guidelines for
Buildings Under Construction, 1995, Chapter 3, incl
for HYAC Protection, Source Control, Pathway Interr
Housekeeping, and Scheduling
a. Instruction procedures for protecting absorptive
on-site or installed from moisture damage
b. Schedule of submission to COR of photographs of

construction IAQ management measures such as protec

and on-site stored oil installed absorptive materia

c. Instruction procedures if air handlers must be u
construction, including a description of filtration
used at each return air grille

018111-10
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d. Instruction procedure for replacing all air-filt
immediately prior to occupancy after completion of
including a description of filtration media to be u
air handling or air supply unit

3. Not more than 30 days following receipt of the a

CIAQMP, submit an electronic copy of the approved C

electronic file, along with the following:

a. Manufacturer’s cut sheets and product data highl
Minimum Efficiency Reporting Value (MERV) for all f
media to be installed at return air grilles during
if permanently installed AHUs are used during const

b. Manufacturer’s cut sheets and product data highl
Minimum Efficiency Reporting Value (MERV) for filtr
all air handling units (AHUS).

4. Not more than 14 days after Substantial Completi
following:

a. Documentation verifying required replacement of
media in all air handling units (AHUS) after the co
construction and prior to occupancy and, if applica
installation of filtration during construction.

b. Minimum of 18 Construction photographs: Six phot
three different occasions during construction of th

approaches employed, along with a brief description

approach, documenting implementation of the IAQ man

measures, such as protection of ducts and on-site s
installed absorptive materials.
E. Sustainable Design Progress Reports: Concurrent

for Payment, submit reports for the following:

1. Construction Waste Management: Waste reduction p
logs complying with the requirements of Section 01
"Construction Waste Management.”

2. Construction IAQ Management: See details below u
Construction Indoor Air Quality Management for Cons
management progress report requirements.

1.6 QUALITY ASSURANCE
A. Preconstruction Meeting: After award of Contract
commencement of the Work, schedule and conduct meet

FHCC Representatives, Architect, and all Subcontrac
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Construction Waste Management Plan, the required Co

Air Quality (IAQ) Management Plan, and all other Su

Requirements. The purpose of this meeting is to dev

understanding of the Project’s Sustainable Design R

coordination of the Contractor’'s management of thes

the Contracting Officer and the Construction Qualit
B. Construction Job Conferences: The status of comp

Sustainable Design Requirements of these specificat

agenda item at all regular job meetings conducted d

work at the site.

PART 2 - PRODUCTS
2.1 PRODUCT ENVI RONMVENTAL REQUI REMENTS
A. Site Clearing: Topsoil shall be provided by the

material which has been stockpiled for reuse. Off-s

only be used when on-site sources are exhausted. Ch

site all vegetated material identified for removal.
B. Do not burn rubbish, organic matter, etc. or any

Dispose of legally in accordance with Specification

C. Roofing Materials: All roofing systems, other th
systems, must comply with the following requirement

1. Low-Sloped roofing less than or equal to 2:12 sl
of at least 78.

2. Steep-Sloped roofing greater than 2:12 slope mus
least 29.

3. Roofing Materials: Light-colored, reflective, an
roofing helps to reduce localized heat build-up fro
that contribute to the urban heat island effect.

D. Exterior Lighting Fixtures:

1. All exterior luminaires must emit 0% of the tota
fixture lumens at an angle above 90° from nadir and
requirements of the Dark Sky certification program.

2. Exterior lighting cannot exceed 80% of the light
defined by ASHRAE/IESNA Standard 90.1-2004, Exterio
Section, without amendments.

3. No lighting of building facades or landscape fea

E. Herbicides and Pest Control: Herbicides shall no

pest control measures shall utilize EPA-registered

018111-12
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F. Water-Conserving Fixtures: Plumbing fixtures and

aggregate at least 40% less water than the water us

calculated for the building after meeting the Energ

fixture performance requirements. Flow and flush ra
the following:

1. Toilets: no more than 1.3 gallons per flush, oth
1.6/0.8 gallons per flush, and have documented bowl
capability per MaP testing of at least 400 grams

2. Urinals: Water sense rated with no more than 0.1
or use where considered appropriate.

3. Lavatory Faucets: 0.5 gpm with automatic faucet

4. Kitchen Sink Lavatories: 2.2 gpm

5. Showerheads: no more than 1.5gpm

G. Process Water Use: Employ strategies that in agg

less water use than the process water use baseline

after meeting the commercial equipment and HVAC per

requirements as listed in the Table below. For equi

by EPACT 2005 or the list below, additional equipme

requirements may be proposed provided documentation

proposed benchmark or industry standard is submitte

1. Clothes Washer: 7.5 gallons/cubic foot/cycle

2. Dishwasher with Racks: 1.0 gallons/rack

3. Ice Machine: 20 gallons/100 pounds ice for machi
pounds of ice per day; 30 gallons/100 pounds ice fo
less than 175 ice per day. Avoid water-cooled machi

4. Food Steamer: 2 gallons/hour. Use only boilerles

5. Pre-Rinse Spray Valves: 1.4 gallons/minute

6. Kitchen Pot-Washing Sinks: 2.2 gallons/minute

7. Cooling Towers: 2.3 gallons/ton-hr. water loss

H. Elimination of CFCs AND HCFCs:

1. Ozone Protection: Base building cooling equipmen
refrigerants other than the following: HCFC-123, HF
245fa, HFC-407c, or HFC 410a.

2. Fire suppression systems may not contain ozone-d

3. Extruded polystyrene insulation (XPS) and closed
polyurethane insulation shall not be manufactured w
hydrochlorofluorocarbon (HCFC) blowing agents.
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I. Appliances and Equipment: All Energy Star eligib
appliances, including office equipment, computers a
electronics, and commercial food service equipment
lighting components), shall be qualified by EPA’s E

J. HVAC Distribution Efficiency:

1. All duct systems shall be constructed of galvani
aluminum, or stainless steel as deemed appropriate
application requirements. No fiberglass duct board
permitted.

2. All medium- and high-pressure ductwork systems s
tested in accordance with the current SMACNA standa

3. All ductwork shall be externally insulated. No i
shall be permitted.

4. Where possible, all air terminal connections sha
with sheet metal ductwork. If flexible ductwork is
duct extension shall be more than six feet in lengt

5. All HVAC equipment shall be isolated from the du
flexible duct connectors to minimize the transmitta

6. All supply and return air branch ducts shall inc
style of volume damper. Air terminal devices such a
registers, and diffusers shall be balanced at duct
not at terminal face.

K. Measurement and Verification: Install controls a
as required by MEP divisions order to comply with |
Performance Measurement & Verification Protocol (IP
Concepts and Options for Determining Energy Savings
Construction, April 2003, Option D.

1. The IPMVP provides guidance on situation-appropr
measurement and verification strategies.

L. Salvaged or Reused materials: There shall be no
specified salvaged and reused materials and product
1. Salvaged materials: Use of salvaged materials re

disposal and manufacturing of replacements.

M. Recycled Content of Materials:

1. Provide building materials with recycled content
consumer recycled content value plus half the pre-c
content value constitutes a minimum of 30% of the ¢

used for the Project, exclusive of all MEP equipmen
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delivery costs. The Contractor shall make all attem

the procurement of materials with recycled content.

a. e post-consumer recycled content value of a mate
determined by dividing the weight of post-consumer
content by the total weight of the material and mul
the cost of the material.

b. Do not include mechanical and electrical compone
calculations.

c. Do not include labor and delivery costs in the c

d. Recycled content of materials shall be defined a
Federal Trade Commission’s “Guide for the Use of En
Marketing Claims,” 16 CFR 260.7 (e).

e. Utilize all on-site existing paving materials th
for demolition as granulated fill, and include the
material had it been purchased in the calculations
content value.

f. The materials in the following list must contain

recycled content indicated:
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pts to maximize

rial shall be

recycled

tiplying by
nts in the
alculations.
ccording to the

vironmental
at are scheduled

cost of this

for recycled

the minimum

Category

Minimum Recycled
Content

Compost/mulch

100% post-consumer

Asphaltic Concrete Paving

25% post-consumer

Cast-in-Place Concrete

6% pre-consumer

CMU: Gray Block

20% pre-consumer

Steel Reinforcing Bars

90% combined

Structural Steel Shapes

90% combined

Steel Joists

75% combined

Steel Deck

75% combined

Steel Fabrications

60% combined

Steel Studs

30% combined

Steel Roofing

30% post-consumer

Aluminum Fabrications

35% combined

018111-15




PRA #110172-01 Project #556-11-119

Rigid Insulation 20% pre-consumer

Batt insulation 30% combined

---END---
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