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Lubrizol Advanced Materials, Inc.
FBC™ Building Solutions

This practical guide identifies sections in the LEED 2009 for New Construction and Major
Renovations[1] that relate to plumbing materials and water distribution. The FBC Discussion after each
section details how FBC products can earn and contribute to LEED points.

The points required for each LEED 2009 for New Construction and Major Renovations rating level are
indicated below.

Rating Level Points
Certified 40-49
Silver 50-59
Gold 60-79
Platinum 80 and above

Water Efficiency

WE Prerequisite 1: Water Use Reduction
Required

Intent
To increase water efficiency within buildings to reduce the burden on municipal water supply and
wastewater systems.

Requirements
Employ strategies that in aggregate use 20% less water than the water use baseline calculated for the
building (not including irrigation).
Calculate the baseline according to the commercial and/or residential baselines outlined (reference
Appendix A). Calculations are based on estimated occupant usage and must include only the following
fixtures and fixture fittings (as applicable to the project scope): water closets, urinals, lavatory faucets,
showers, kitchen sink faucets and prerinse spray valves.
The following fixtures, fittings and appliances are outside the scope of the water use reduction
calculation:

e Commercial Steam Cookers

e Commercial Dishwashers

e Automatic Commercial Ice Makers

e Commercial (family sized) Clothes Washers

e Residential Clothes Washers

e Standard and Compact Residential Dishwashers

Potential Technologies & Strategies

WaterSense-certified fixtures and fixture fittings should be used where available. Use high-efficiency
fixtures (e.g., water closets and urinals) and dry fixtures, such as toilets attached to composting systems,
to reduce potable water demand. Consider using alternative on-site sources of water (e.g., rainwater,
stormwater, and air conditioner condensate) and graywater for nonpotable applications such as custodial
uses and toilet and urinal flushing. The quality of any alternative source of water used must be taken into
consideration based on its application or use.

WE Prerequisite 1 FBC Discussion:
FBC products are ideal to facilitate installation of water use reduction systems.
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WE Credit 1: Water Efficient Landscaping
2-4 Points

Intent
To limit or eliminate the use of potable water or other natural surface or subsurface water resources
available on or near the project site for landscape irrigation.

Requirements
OPTION 1. Reduce by 50% (2 points)

Reduce potable water consumption for irrigation by 50% from a calculated midsummer baseline case.

Reductions must be attributed to any combination of the following items:
Plant species, density and microclimate factor
Irrigation efficiency
Use of captured rainwater
Use of recycled wastewater

o Use of water treated and conveyed by a public agency specifically for nonpotable uses

Groundwater seepage that is pumped away from the immediate vicinity of building slabs and
foundations may be used for landscape irrigation to meet the intent of this credit. However, the project
team must demonstrate that doing so does not affect site stormwater management systems.

OR

OPTION 2. No Potable Water Use or Irrigation® (4 points)
Meet the requirements for Option 1.

AND

PATH 1
Use only captured rainwater, recycled wastewater, recycled graywater or water treated and
conveyed by a public agency specifically for nonpotable uses for irrigation.

OR

PATH 2
Install landscaping that does not require permanent irrigation systems. Temporary irrigation
systems used for plant establishment are allowed only if removed within 1 year of installation.

1 If the percent reduction of potable water is 100% AND the percent reduction of total water is equal to or greater than 50%, both Option 1 and Option 2 are earned.

Potential Technologies & Strategies

Perform a soil/climate analysis to determine appropriate plant material and design the landscape with
native or adapted plants to reduce or eliminate irrigation requirements. Where irrigation is required, use
high-efficiency equipment and/or climate-based controllers.

WE Credit 1 FBC Discussion:
FBC products are ideal to facilitate installation of water efficient landscaping systems.
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WE Credit 2: Innovative Wastewater Technologies
2 Points

Intent
To reduce wastewater generation and potable water demand while increasing the local aquifer recharge.

Requirements

OPTION 1
Reduce potable water use for building sewage conveyance by 50% through the use of water-conserving
fixtures (e.g., water closets, urinals) or nonpotable water (e.g., captured rainwater, recycled graywater,
on-site or municipally treated wastewater).

OR

OPTION 2
Treat 50% of wastewater on-site to tertiary standards. Treated water must be infiltrated or used on-site.

Potential Technologies & Strategies

Specify high-efficiency fixtures and dry fixtures (e.g., composting toilet systems, nonwater-using urinals)
to reduce wastewater volumes. Consider reusing stormwater or graywater for sewage conveyance or on-
site mechanical and/or natural wastewater treatment systems. Options for on-site wastewater treatment
include packaged biological nutrient removal systems, constructed wetlands and high-efficiency filtration
systems.

WE Credit 2 FBC Discussion:
FBC products are ideal to facilitate installation of graywater systems.
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WE Credit 3: Water Use Reduction
2-4 Points

Intent
To further increase water efficiency within buildings to reduce the burden on municipal water supply and
wastewater systems.

Requirements
Employ strategies that in aggregate use less water than the water use baseline calculated for the building
(not including irrigation). The minimum water savings percentage for each point threshold is as follows:

Percentage Reduction | Points
30% 2
35% 3
40% 4

Calculate the baseline according to the commercial and/or residential baselines outlined (reference
Appendix A). Calculations are based on estimated occupant usage and must include only the following
fixtures and fixture fittings (as applicable to the project scope): water closets, urinals, lavatory faucets,
showers, kitchen sink faucets and prerinse spray valves.

The following fixtures, fittings and appliances are outside the scope of the water use reduction
calculation:
e Commercial Steam Cookers
e Commercial Dishwashers
Automatic Commercial Ice Makers
Commercial (family sized) Clothes Washers
Residential Clothes Washers
Standard and Compact Residential Dishwashers

Potential Technologies & Strategies

Use WaterSense-certified fixtures and fixture fittings where available. Use high-efficiency fixtures (e.g.,
water closets and urinals) and dry fixtures, such as toilets attached to composting systems, to reduce the
potable water demand. Consider using alternative on-site sources of water (e.g., rainwater, stormwater,
and air conditioner condensate, graywater) for nonpotable applications (e.g., toilet and urinal flushing,
custodial uses). The quality of any alternative source of water being used must be taken into
consideration based on its application or use.

WE Credit 3 FBC Discussion:
FBC products are ideal to facilitate installation of water use reduction systems.
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Energy and Atmosphere
EA Credit 1: Optimize Energy Performance
1-19 Points

Intent
To achieve increasing levels of energy performance beyond the prerequisite standard to reduce
environmental and economic impacts associated with excessive energy use.

Requirements

Select 1 of the 3 compliance path options described below. Project teams documenting achievement
using any of the 3 options are assumed to be in compliance with EA Prerequisite 2: Minimum Energy
Performance.

OPTION 1. Whole Building Energy Simulation (1-19 points)
Demonstrate a percentage improvement in the proposed building performance rating compared with the
baseline building performance rating. Calculate the baseline building performance according to
Appendix G of ANSI/ASHRAE/IESNA Standard 90.1-2007 (with errata but without addenda®) using a
computer simulation model for the whole building project. The minimum energy cost savings
percentage for each point threshold is as follows:

New Buildings | Existing Building Renovations | Points
12% 8% 1
14% 10%

16% 12% 3
18% 14% 4
20% 16% 5
22% 18% 6
24% 20% 7
26% 22% 8
28% 24% 9
30% 26% 10
32% 28% 11
34% 30% 12
36% 32% 13
38% 34% 14
40% 36% 15
42% 38% 16
44% 40% 17
46% 42% 18
48% 44% 19

1 Project teams wishing to use ASHRAE approved addenda for the purposes of this credit may do so at their discretion. Addenda must be applied consistently
across all LEED credits.
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Appendix G of Standard 90.1-2007 requires that the energy analysis done for the building performance
rating method include all the energy costs associated with the building project. To achieve points under
this credit, the proposed design must meet the following criteria:

e Compliance with the mandatory provisions (Sections 5.4, 6.4, 7.4, 8.4, 9.4 and 10.4) in Standard
90.1-2007 (with errata but without addenda).

e Inclusion of all the energy costs within and associated with the building project.

e Comparison against a baseline building that complies with Appendix G of Standard 90.1-2007
(with errata but without addenda). The default process energy cost is 25% of the total energy cost
for the baseline building. If the building’s process energy cost is less than 25% of the baseline
building energy cost, the LEED submittal must include documentation substantiating that process
energy inputs are appropriate.

For the purpose of this analysis, process energy is considered to include, but is not limited to, office
and general miscellaneous equipment, computers, elevators and escalators, kitchen cooking and
refrigeration, laundry washing and drying, lighting exempt from the lighting power allowance (e.g.,
lighting integral to medical equipment) and other (e.g., waterfall pumps).

Regulated (non-process) energy includes lighting (e.g., for the interior, parking garage, surface parking,
facade, or building grounds, etc. except as noted above), heating, ventilating, and air conditioning
(HVAC) (e.g., for space heating, space cooling, fans, pumps, toilet exhaust, parking garage ventilation,
kitchen hood exhaust, etc.), and service water heating for domestic or space heating purposes.

For this credit, process loads must be identical for both the baseline building performance rating and
the proposed building performance rating. However, project teams may follow the exceptional
calculation method (ANSI/ASHRAE/IESNA Standard 90.1-2007 G2.5) to document measures that
reduce process loads. Documentation of process load energy savings must include a list of the
assumptions made for both the base and proposed design, and theoretical or empirical information
supporting these assumptions.

Projects in California may use Title 24-2005, Part 6 in place of ANSI/ASHRAE/IESNA Standard 90.1-
2007 for Option 1.

EA Credit 1 OPTION 1 FBC Discussion:

1.

Baseline: Calculate the baseline building performance according to Appendix G of
ANSI/ASHRAE/IESNA Standard 90.1-2007 (with errata but without addenda) using a computer
simulation model for the whole building project. Input values (usage pattern) are derived from code
requirements.

New Building: Change the input values to the actual usage pattern of the proposed building and
determine the new building’s rating.

Compare the baseline’s rating to the new building’s rating and determine the energy cost savings.
Determine the points earned for energy cost savings via the OPTION 1 table.

FBC products contribute to water heating energy savings. A CPVC water distribution system is more
energy-efficient than a metal plumbing system. As an insulator, CPVC does not lose heat the way metal
pipes can. Superior heat retention saves money on hot water heating costs; there is less waste since
occupants do not have to wait for the running water to "get hot".
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OR

OPTION 2. Prescriptive Compliance Path: ASHRAE Advanced Energy Design Guide (1 point)
Comply with the prescriptive measures of the ASHRAE Advanced Energy Design Guide appropriate to
the project scope, outlined below. Project teams must comply with all applicable criteria as established
in the Advanced Energy Design Guide for the climate zone in which the building is located.

PATH 1. ASHRAE Advanced Energy Design Guide for Small Office Buildings 2004
The building must meet the following requirements:
e Less than 20,000 square feet.
e Office occupancy.

PATH 2. ASHRAE Advanced Energy Design Guide for Small Retail Buildings 2006
The building must meet the following requirements:
e Less than 20,000 square feet.
e Retail occupancy.

PATH 3. ASHRAE Advanced Energy Design Guide for Small Warehouses and Self Storage Buildings
2008

The building must meet the following requirements:

e Less than 50,000 square feet.

e Warehouse or self-storage occupancy.

EA Credit 1 OPTION 2 FBC Discussion:
The Guide requires a 30% energy savings compared to buildings designed to the minimum requirements
of ANSI/ASHRAE/IESNA Standard 90.1-1999.

FBC products contribute to service water heating energy savings. A CPVC water distribution system is
more energy-efficient than a metal plumbing system. As an insulator, CPVC does not lose heat the way
metal pipes can. Superior heat retention saves money on hot water heating costs; there is less waste since
occupants do not have to wait for the running water to "get hot".
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OR

OPTION 3. Prescriptive Compliance Path: Advanced Buildings® Core Performance® Guide
(1-3 points)
Comply with the prescriptive measures identified in the Advanced Buildings® Core Performance®
Guide developed by the New Buildings Institute. The building must meet the following requirements:
e Less than 100,000 square feet.
e Comply with Section 1: Design Process Strategies, and Section 2: Core Performance
Requirements.
e Health care, warehouse or laboratory projects are ineligible for this path.

Points achieved under Option 3 (1 point):

e 1 point is available for all projects (office, school, public assembly, and retail projects) less than
100,000 square feet that comply with Sections 1 and 2 of the Core Performance Guide.

e Up to 2 additional points are available to projects that implement performance strategies listed
in Section 3, Enhanced Performance. For every 3 strategies implemented from this section, 1
point is available.

e The following strategies are addressed by other aspects of LEED and are not eligible for
additional points under EA Credit 1:

* 3.1 — Cool Roofs
* 3.8 — Night Venting
* 3.13 — Additional Commissioning

EA Credit 1 OPTION 3 FBC Discussion:
The Core Performance Guide’s Section 2.12 (Domestic Hot Water System Efficiency) requires either
demand hot water heaters or high-efficiency condensing appliances.

FlowGuard Gold® and FlowGuard® Flex are both ideal for demand hot water heaters.

« FlowGuard Gold® is 67% by weight chlorine (Cl) and unaffected by chlorine in the water supply.

« FlowGuard® Flex meets the requirements of ASTM F876 Material Designation Code “5006”, the most
rigorous designation to rate chlorine resistance, and surpasses NSF P171 CI-R, the most stringent
protocol to evaluate chlorine resistance.

Potential Technologies & Strategies

Design the building envelope and systems to maximize energy performance. Use a computer simulation
model to assess the energy performance and identify the most cost-effective energy efficiency measures.
Quantify energy performance compared with a baseline building.

If local code has demonstrated quantitative and textual equivalence following, at a minimum, the U.S.
Department of Energy (DOE) standard process for commercial energy code determination, the results of
that analysis may be used to correlate local code performance with ANSI/ASHRAE/IESNA Standard
90.1-2007. Details on the DOE process for commercial energy code determination can be found at
http://www.energycodes.gov/implement/determinations_com.stm
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Materials and Resources

MR Credit 2: Construction Waste Management
1-2 Points

Intent

To divert construction and demolition debris from disposal in landfills and incineration facilities.
Redirect recyclable recovered resources back to the manufacturing process and reusable materials to
appropriate sites.

Requirements

Recycle and/or salvage nonhazardous construction and demolition debris. Develop and implement a
construction waste management plan that, at a minimum, identifies the materials to be diverted from
disposal and whether the materials will be sorted on-site or comingled. Excavated soil and land-clearing
debris do not contribute to this credit. Calculations can be done by weight or volume, but must be
consistent throughout. The minimum percentage debris to be recycled or salvaged for each point
threshold is as follows:

Recycled or Salvaged | Points
50% 1
75% 2

Potential Technologies & Strategies

Establish goals for diversion from disposal in landfills and incineration facilities and adopt a construction
waste management plan to achieve these goals. Consider recycling cardboard, metal, brick, mineral fiber
panel, concrete, plastic, clean wood, glass, gypsum wallboard, carpet and insulation. Construction debris
processed into a recycled content commodity that has an open market value (e.g., wood derived fuel
[WDF], alternative daily cover material, etc.) may be applied to the construction waste calculation.
Designate a specific area(s) on the construction site for segregated or comingled collection of recyclable
materials, and track recycling efforts throughout the construction process. Identify construction haulers
and recyclers to handle the designated materials. Note that diversion may include donation of materials to
charitable organizations and salvage of materials on-site.

MR Credit 2 FBC Discussion:

Recycling FlowGuard Gold® and Corzan® CPVC pipe debris generated during construction contributes
to the required percentage of recycled construction debris.
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MR Credit 3: Materials Reuse
1-2 Points

Intent
To reuse building materials and products to reduce demand for virgin materials and reduce waste,
thereby lessening impacts associated with the extraction and processing of virgin resources.

Requirements

Use salvaged, refurbished or reused materials, the sum of which constitutes at least 5% or 10%, based on
cost, of the total value of materials on the project. The minimum percentage materials reused for each
point threshold is as follows:

Reused Materials | Points
5% 1
10% 2

Mechanical, electrical and plumbing components and specialty items such as elevators and equipment
cannot be included in this calculation. Include only materials permanently installed in the project.
Furniture may be included if it is included consistently in MR Credit 3: Materials Reuse through MR
Credit 7: Certified Wood.

Potential Technologies & Strategies

Identify opportunities to incorporate salvaged materials into the building design, and research potential
material suppliers. Consider salvaged materials such as beams and posts, flooring, paneling, doors and
frames, cabinetry and furniture, brick, and decorative items.

MR Credit 3 FBC Discussion:
No points are awarded for FBC products or any other plumbing components.
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MR Credit 4: Recycled Content
1-2 Points

Intent
To increase demand for building products that incorporate recycled content materials, thereby reducing
impacts resulting from extraction and processing of virgin materials.

Requirements

Use materials with recycled content® such that the sum of postconsumer? recycled content plus 1/2 of the
preconsumer® content constitutes at least 10% or 20%, based on cost, of the total value of the materials in
the project. The minimum percentage materials recycled for each point threshold is as follows:

Recycled Content | Points
10% 1
20% 2

The recycled content value of a material assembly is determined by weight. The recycled fraction of the
assembly is then multiplied by the cost of assembly to determine the recycled content value.

Mechanical, electrical and plumbing components and specialty items such as elevators cannot be
included in this calculation. Include only materials permanently installed in the project. Furniture may be
included if it is included consistently in MR Credit 3: Materials Reuse through MR Credit 7: Certified
Wood.

1 Recycled content is defined in accordance with the International Organization of Standards document, ISO 14021 — Environmental labels and declarations —
Self-declared environmental claims (Type Il environmental labeling).

2 Postconsumer material is defined as waste material generated by households or by commercial, industrial and institutional facilities in their role as end-users of
the product, which can no longer be used for its intended purpose.

3 Preconsumer material is defined as material diverted from the waste stream during the manufacturing process. Reutilization of materials (i.e., rework, regrind or
scrap generated in a process and capable of being reclaimed within the same process that generated it) is excluded.

Potential Technologies & Strategies

Establish a project goal for recycled content materials, and identify material suppliers that can achieve
this goal. During construction, ensure that the specified recycled content materials are installed. Consider
a range of environmental, economic and performance attributes when selecting products and materials.

MR Credit 4 FBC Discussion:
No points are awarded for FBC products or any other plumbing components.
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MR Credit 5: Regional Materials
1-2 Points

Intent

To increase demand for building materials and products that are extracted and manufactured within the
region, thereby supporting the use of indigenous resources and reducing the environmental impacts
resulting from transportation.

Requirements

Use building materials or products that have been extracted, harvested or recovered, as well as
manufactured, within 500 miles of the project site for a minimum of 10% or 20%, based on cost, of the
total materials value. If only a fraction of a product or material is extracted, harvested, or recovered and
manufactured locally, then only that percentage (by weight) can contribute to the regional value. The
minimum percentage regional materials for each point threshold is as follows:

Regional Materials | Points
10% 1
20% 2

Mechanical, electrical and plumbing components and specialty items such as elevators and equipment
must not be included in this calculation. Include only materials permanently installed in the project.
Furniture may be included if it is included consistently in MR Credit 3: Materials Reuse through MR
Credit 7: Certified Wood.

Potential Technologies & Strategies

Establish a project goal for locally sourced materials, and identify materials and material suppliers that
can achieve this goal. During construction, ensure that the specified local materials are installed, and
guantify the total percentage of local materials installed. Consider a range of environmental, economic
and performance attributes when selecting products and materials.

MR Credit 5 FBC Discussion:
No points are awarded for FBC products or any other plumbing components.
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Indoor Environmental Quality
IEQ Credit 4.1: Low-Emitting Materials—Adhesives & Sealants
1 Point

Intent
To reduce the quantity of indoor air contaminants that are odorous, irritating and/or harmful to the

comfort and well-being of installers and occupants.

Requirements
All adhesives and sealants used on the interior of the building (i.e., inside of the weatherproofing system
and applied on-site) must comply with the following requirements as applicable to the project scope®:
e Adhesives, Sealants and Sealant Primers must comply with South Coast Air Quality Management
District (SCAQMD) Rule #1168. Volatile organic compound (VOC) limits listed in the table
below correspond to an effective date of July 1, 2005 and rule amendment date of January 7,

2005.
g Pt VOC Limit
Specialty Applications
. R (g/L less water)
CPVC welding 490
1 The use of a VOC budget is permissible for compliance with this credit.

Potential Technologies & Strategies

Specify low-VOC materials in construction documents. Ensure that VOC limits are clearly stated in each
section of the specifications where adhesives and sealants are addressed. Common products to evaluate
include general construction adhesives, flooring adhesives, fire-stopping sealants, caulking, duct sealants,
plumbing adhesives and cove base adhesives. Review product cut sheets, material safety data (MSD)
sheets, signed attestations or other official literature from the manufacturer clearly identifying the VOC
contents or compliance with referenced standards.

IEQ Credit 4.1 FBC Discussion:
As of 04/2009, the following low-VOC solvent cements used for joining FlowGuard Gold® and Corzan®

comply with the VOC limit of 490 g/L less water.
* IPS 2714 and IPS 724
» Oatey 31820, 31821, 31822, 31823, and 31824
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Appendix A: Water Use Reduction

The tables are adapted from information developed and summarized by the U.S. Environmental
Protection Agency (EPA) Office of Water based on requirements of the Energy Policy Act (EPAct) of
1992 and subsequent rulings by the Department of Energy, requirements of the EPAct of 2005, and the
plumbing code requirements as stated in the 2006 editions of the Uniform Plumbing Code or International
Plumbing Code pertaining to fixture performance.

Commercial Fixtures, Fittings, and Appliances Current Baseline

1.6 gallons per flush (gpf)*

Commercial toilets Except blow-out fixtures: 3.5 (gpf)

Commercial urinals 1.0 (gpf)

2.2 gallons per minute (gpm) at 60 pounds per square inch (psi), private applications anly
(hotel or motel guest rooms, hospital patient rooms)

0.5 (gpm) at 60 (psi)** all athers except private applications

0.25 gallons per cycle for metering faucets

Commercial lavatory (restroom) faucets

Commercial prerinse spray valves Flow rate = 1.6 (gpm)

(for food service applications) (no pressure specified; no performance requirement)
Residential Fixtures, Fittings, and Appliances Current Baseline

Residential toilets 1.6 (gpf)*==

Residential lavatory (bathroom) faucets

2.2 (gpm) at 60 psi
Residential kitchen faucet

Residential showerheads 2.5 (gpm) at 80 (psi) per shower stall****

EPAct 1992 standard for toilets applies to both commercial and residential models.
In addition to EPAct requirements, the American Society of Mechanical Engineers standard for public lavatory faucets is 0.5 gpm at 60 psi (ASME A112.18.1-
2005). This maximum has been incorporated into the national Uniform Plumbing Code and the International Plumbing Code.

* EPAct 1992 standard for toilets applies to both commercial and residential models.

** Residential shower compartment (stall) in dwelling units: The total allowable flow rate from all flowing showerheads at any given time, including rain systems,
waterfalls, bodysprays, bodyspas and jets, must be limited to the allowable showerhead flow rate as specified above (2.5 gpm) per shower compartment, where
the floor area of the shower compartment is less than 2,500 square inches. For each increment of 2,500 square inches of floor area thereafter or part thereof,
an additional showerhead with total allowable flow rate from all flowing devices equal to or less than the allowable flow rate as specified above must be allowed.
Exception: Showers that emit recirculated nonpotable water originating from within the shower compartment while operating are allowed to exceed the maximum as
long as the total potable water flow does not exceed the flow rate as specified above.

Sources

[1] U.S. Green Building Council®, Inc. (2009). LEED 2009 for New Construction and Major
Renovations.

Trademarks
FBC™ is a trademark of The Lubrizol Corporation.

FlowGuard®, FlowGuard Gold®, and Corzan® are registered trademarks of The Lubrizol Corporation.
U.S. Green Building Council® and LEED® are registered trademarks of the U.S. Green Building Council.

Advanced Buildings® and Core Performance® are registered trademarks of New Buildings Institute, Inc.
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