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Preface

Of all our resources, water is the most precious. New
York City is famed both for the quality and reliability of
its water supply as well as for the economy of its largely
gravity-fed delivery. However, a number of unavoidable
challenges face our water network. The need for system
repairs and upgrades is continual, yet the shutdown of
a major aqueduct or tunnel could cause unacceptable
shortages. Treatment of wastewater leaving the system
consumes energy and generates greenhouse gas emis-
sions. Finally, by 2030, the City’s population is projected
to grow by 4% over the 2000 population, increasing
demand and adding further strain to infrastructure.

Rather than begin the long, complicated, and costly
process of expanding the water system, simpler and more
sustainable alternative measures must be taken. PlaNYC
2030, the City’s comprehensive strategy for sustainability,
identifies conservation efforts as fundamental to protect-
ing the reliability of our water network. As a City leader

in sustainable design, The New York City Department

of Design and Construction (DDC) is pleased to support
this effort with Water Matters: A Design Manual for Water
Conservation in Buildings, our ninth in a series of manuals
and guidelines dedicated to promoting greater environ-
mental responsibility in the projects we build.

Promoting efficient water use in buildings is instrumental
to lowering overall system usage. At DDC, we have

ten years’ worth of high performance projects that prove
meaningful results can be achieved with little or no cost
increase. Typical DDC high performance buildings reduce
their potable water consumption anywhere from 20-80%
over baseline performance by using the strategies

recommended in the pages that follow. That said, Water
Matters will be a useful tool for design and construction
professionals, building operators, and anyone who

has a stakehold in New York City’s water supply.

Since its creation in 1996, DDC has made environmental
responsibility a priority. To date, we have nearly ninety
completed and ongoing sustainable building projects,

a robust green infrastructure program, and a vibrant
research and development program. With the publication
of Water Matters, DDC is once again reaffirming our
committment to the greater, greener New York conceived
of by PlaNYC 2030, and to making the visionary
blueprint a concrete reality.

W drr——

David J. Burney, FAIA

Commissioner, New York City Department of
Design and Construction

June 2010
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Introduction




Ready access to potable water has historically been one
of the most important factors in the siting, growth, and
stability of human settlements. For much of the last
century and a half, New York City has enjoyed clean,
fresh, and consistently available water thanks to its strong
supply system. However, as noted in PlaNYC, the city’s
comprehensive sustainability plan, the continued reliability
of this complex system faces a number of challenges, and
as the population continues to grow and the system ages,
addressing them becomes ever more crucial. Conserving
water on the demand side of the supply system in build-
ings and building sites is one of several vital measures

to ensuring pure and reliable water for all New Yorkers.

By all accounts, the precolonial island of Mannahatta’s
numerous springs, freshwater ponds, and aquifers
originally flowed with water that was abundant, good
tasting, and clean. In the Dutch settlement of New Amster-
dam, then followed by New York, the English colony,
water for domestic uses and extinguishing fire was
collected from natural sources and distributed to the
rapidly growing populace via a system of local reservoirs,
public wells, and even conveyed through hollowed-out
logs. However, no complementary system for isolating
and disposing of human waste was constructed, and the
streets and environs of the future City of New York were
soon filthy. Wells and reservoirs became cross-contami-
nated by runoff and sewage pits, and by the time of the
Revolution, city water was notorious for its foulness.
Moreover, as the population continued to grow into

the hundreds of thousands the demand for water far

exceeded availability, and there simply was not enough
water to drink, wash, and fight fires. By 1830 the population
was nearing 200,000, cholera and other epidemics were
rampant, and uncontirollable fires ravaged the city with
unremitting frequency.

It is no wonder, then, that in I842 the first drops of water
to travel the 40 miles of the newly constructed Croton
Aqueduct were met in the city by a thirty-eight gun salute,
grand military and civic fanfare, silver medals, and an
ode commissioned expressly for the occasion. Pure
and abundant water from pristine upstate watersheds
was readily available to all. However, by the furn of

the 20th Century, NYC had again grown beyond system
capacity, and the Catskill Water Supply System was
constructed fo meet demand. The system was further
expanded in the 1940s and 1950s with the addition

of the Delaware System.

PlaNYC, A Greener, Greater New York

http://www.nyc.gov/html/planyc2030/html/downloads/pdf/full_report.pdf
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Today the NYC water supply system is comprised of 19
reservoirs and three controlled lakes in a 1,972 square mile
watershed extending about 125 miles north and west of

the city in New York State. From the reservoirs, water flows
to the city through three large aqueducts, the majority of

it entering through two enormous tunnels connected to

a 6,000 mile network of water mains. This system delivers
about 1,225 million gallons of water per day (MGD) to
approximately eight million users in the city and one million
in four counties north of the city. Pumping is required for
only a small percentage of consumers thanks to a favorably
sloping topography. From the Hillview Reservoir, nearly
300 feet above sea level, water enters the distribution
mains with a pressure head sufficient fo bring water fo the
sixth floor of most buildings.

The NYC system supplies water to different building types
for different purposes:
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Despite the relative simplicity and economy of this largely
gravity-fed system, due to its age and size, repairs and
maintenance must be performed on a continuous basis
by the city agency stewarding the water supply, the New
York City Department of Environmental Protection (DEP).
Currently DEP is in the midst of completing fwo massive
water infrastructure projects designed to improve system
reliability and adequacy. The first of these projects, City
Tunnel No. 3, under construction since 1970 and sched-
uled for completion in 2020, will improve the dependability
of the entire water supply system as well as improve
service to the outer boroughs. For the first time since they
first flowed with city water, City Tunnels No. | and 2 will
be able to be inspected and repaired by DEP. Concur-
rently, in the Bronx, DEP is constructing the city’s first
drinking water filtration plant to filter the relatively small
percentage (10%) of water entering NYC today from

the Croton System. The remaining 90% flows from the
Catskill and Delaware watersheds, where more stringent
natural watershed protection measures, such as agricul-
tural runoff protection, open space preservation, and
filiration planting are being implemented. The U.S. EPA
has granted the Catskill/Delaware supply a filtration
avoidance waiver, which is renewable in five-year terms.
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Detail of NYC Water Supply Tunnels and
Wastewater Treatment Plant Locations

Water Supply
(from NY
Watersheds)

Plant Capacity
Location

North River

Bronx Long Island Sound

Wards Island 275
Hunt's Point 200
Newtown Creek 310 Hunt's Point
Red Hook 60
26th Ward 85
Owls Head 120
Coney Island 110
Bowery Bay 150
Tallman Island 80
Jamaica 100
Rockaway 45 Tallman Island
Port Richmond 60
Oakwood Beach 40 Queens
Total
Jamaica
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WT
Brooklyn i
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Coney Island Jamaica Bay

Rockawa
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Atlantic Ocean Water Treatment
Plant Location
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By 2030, the population of NYC is projected to increase
by 14% over the population of 2000, bringing the city to
nearly 9.1 million people and straining the capacity of

the current municipal infrastructure. While public transpor-
tation can be expanded, new schools can be built, and
new utility lines laid down, an increase in demand for
potable water cannot easily be satisfied. The capital costs
associated with acquiring new watershed land area and
building new reservoirs and aqueducts would severely
strain the city’s funding capacity for other capital projects.
Increases in total water use could also affect the filtration
avoidance waiver agreement with the U.S. EPA resulfing
in the need for costly filtration facilities and maintenance.

Equally prohibitive to system expansion are the physical
limits imposed by increased population density in the
traditionally suburban and rural areas near the upstate
watersheds. Furthermore, none of the current city-
managed watersheds exist within political boundaries
controlled by the city, and there is mounting pressure in
those localities to develop land close to and within the
watershed, which could adversely impact water quality.
In more rural areas of the watersheds, water quality is
additionally threatened by agricultural runoff, though
DEP continues to work with upstate communities and
has developed a best management practice strategy

to preserve the city’s excellent water quality.

Additionally, as mentioned, repairing and maintaining
the city’s water supply system is a perpetual endeavor.
Any inferruption or shutdown of the flow in a major
aqueduct or tunnel could cause system-wide shortages.
However, as would be expected of infrastructure of this
age and size, repairs are necessary. City Tunnel No. 3,
when completed, will allow DEP to make much needed
system repairs. Yet the city must find a way to make
other parts of the system available for the work needed
to keep it in good repair, while continuously delivering
water to all ends of the system.
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Overview of NYC Water Use System
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Potable water, energy, greenhouse gas (GHG) emis-
sions, and stormwater runoff — these are all very much
inferconnected. Gravity fed, the NYC water supply system
is very efficient, using relatively little energy to move water
to and within NYC (though booster pumps and hydro-
pneumatic systems in tall buildings do require some
electrical energy). However, much of the potable water
used ultimately ends up in the City’s |4 wastewater
treatment plants located throughout the five boroughs;

as goes the demand for potable water, so goes the need
for wastewater treatment capacity. Over the course of

the treatment process, significant amounts of energy and
GHG emissions are generated. Reducing the amount of
potable water entering the wastewater system means less
energy is required to treat it and no energy is expended to
construct new conveyance and treatment facilities. Also,
given that the digestion process in wastewater treatment
plants generates methane, a GHG 20 times more destruc-
tive than carbon dioxide, potable water use reduction has
a significant impact on GHG reduction.

Potable water use in the city also directly impacts the
quality of surrounding estuaries, harbors, and other
shoreline bodies of water. Over 6,000 miles of sanitary
sewers run underneath the city, most of which are com-
bined. In addition to conveying sanitary flow from toilets,
sinks, and showers, during wet weather combined sewers
must do double duty also conveying stormwater runoff
from the 135,000 street-level catch basins to wastewater

treatment plants. During wet weather events, tfreatment
plant capacity can easily become overburdened, causing
combined sewers to overflow and release unireated sew-
age, trash, oil, and other pollutants from the street directly
info NYC waterways, severely degrading the local water
quality and ecology. Though the main culprit of combined
sewer overflows (CSOs) is stormwater runoff, reducing
the amount of potable water entering sewers during both
wet and dry weather can mitigate the adverse impacts.

Reduction of stormwater runoff to the wastewater system
by storing and recycling for nonpotable uses, or returning
stormwater to the ground has many positive effects:
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Financial, political, and environmental arguments against
system expansion are very powerful. At the same time,
NYC needs a reliable and adequate supply o meet the
challenges of the coming decades. Rather than begin the
long, complicated, and costly process of system expan-
sion, simpler and more immediate measures must first be
taken. Improving the efficiency of the current system at
the user end begins to meet these challenges with little to
no cost impact, and is the strategy governing the majority
of the recommendations made within this manual. From
low flow plumbing fixtures to more efficient building level

civil systems, Water Matters advocates for more intelligent

and responsible use of water in city buildings. Simultane-
ously, the manual begins to examine strategies to reduce
system demand through public awareness and water
conservation visibility, recommending practices such as
public metering and signage.

This manual also contains recommendations on how
NYC can continue to consume fresh and clean water,
yet reduce the impact of this consumption on the local
watershed, ecology, and, by extension, the planet. For
further information on how NYC can reduce the overall
environmental impact of its buildings and building sites,
please visit the DDC Office of Sustainable Design’s
reports and manuals.

Strategies are being implemented to:

For more information go to: http://www.nyc.gov/html/ddc/html/design/reports.shtml
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2.0

Purpose, Organization + Building Types

Purpose

Water Matters is primarily concerned with efficient
water use within the design, construction, and operation
of New York City buildings. The manual presents guidance
to enable design professionals, NYC client agencies,
DDC project managers, and building operators to better
manage their efforts to reduce water usage, to reduce
energy consumed and carbon emitted to treat water,
and to reduce the volume of combined sewer overflow
discharged info the waterways surrounding NYC. The
manual, specifically the Strategy Matrix contained within,
provides tools to help combine different fechnologies
info effective water efficiency strategies, taking into
account the particular building type, function, and
occupancy pattern of the building.

The manual also emphasizes the importance of approach-
ing all projects with an integrated design team comprised
of designers, DDC project managers, client agency
representatives, and operations and maintenance staff.
To be fully effective, each feam member must first
understand the requirements, opportunities, and limita-
tions of the available technologies in order to set water
efficiency goals for each project in relationship to Local
Law 86 (LL86) and U.S. Green Building Council LEED®
cerfification requirements. The team must then work together
to choose appropriate strategies that will achieve the
agreed upon goals in a cost-effective manner and that will
contribute to the reliable and economic operation of the
proposed new building or renovation over the long term.

Although the manual is primarily concerned with water
conservation, compliance with other regulations is required.

It is the responsibility of the design tfeam to ensure that all
regulations and standards promulgated by the various
agencies are met, including (but not limited to):

City Environmental Quality Review (CEQR): identifies
and assesses the potential environmental impacts of
certain actions that are proposed in New York City by
public or private applicants and funded or approved by
a city agency.

Urban Land Use Review Procedure (ULURP):

the public review process, mandated by the City Charter,
for all proposed zoning map amendments, special
permits and other actions such as site selections and
acquisitions for city capital projects and disposition

of city property.

U.S. Energy Policy Act of 1992, and amendments:
regulates water efficiency standards for plumbing fixtures.

U.S. Clean Water Act (CWA): formerly referred to as
the Federal Water Pollution Control Act or Federal Water

Local Law 86: http://www.nyc.gov/html/ddc/html/design/reports.shtml

U.S. Green Building Council LEED: http://www.usgbc.org/DisplayPage.aspx?CMSPagelD=1970
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Pollution Control Act Amendments of 1972, is the primary
federal law controlling water pollution; specific sections of
the CWA seek to eliminate the release of pollutants to
waterways.

National Pollutant Discharge Elimination System (NPDES):
authorized by the Clean Water Act, controls water
pollution by regulating point sources that discharge
pollutants info waters of the U.S.; industrial, municipal,
and commercial facilities must obtain permits if their
discharges go directly to surface waters.

U.S. Energy Independence and Security Act
(EISA 2007)

WaterSense: a national water efficiency program
managed by U.S. EPA that sets certification criteria for
water-using products.

Energy Star: a joint program of the U.S. EPA and U.S.
DOE to develop energy performance criteria and certifi-
cation programs for energy efficient products and
practices; for water-using products see certifications for
appliances, heating and cooling equipment, commercial
kitchen equipment, and water heaters.

Organization

The recommendations included in Water Matters take into
consideration parameters such as common building
types, levels of water efficiency, and technologies and
design strategies. The building types discussed in the
manual were selected based on current and anticipated
building program requirements of the DDC. The list of
building types is provided on page 20.
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Descriptions of the four levels of water efficiency for new
construction are contained in Section 2.1. They are:
Efficient, More Efficient, Ultra Efficient, and Innovative.

In addition to new construction efficiency levels, a
separate category has been provided for Renovation.

(A short overview is provided in Section 2.1). Renovation
of existing buildings presents a special set of challenges.
Each renovation project is different, building documenta-
tion may be incomplete, and work on one system or
building element may have unintended or costly conse-
quences to other systems. It may not be possible to set
water efficiency goals as high as in new buildings, and
implementation of technologies is often limited fo those
associated with Efficient buildings. But, every increase
in the efficiency of a building’s water supply and waste
removal systems helps move NYC closer to its overall
water conservation objectives.

Once the building type and efficiency goals are identified,
strategies can be selected that will enable the team to
reach its set goals. The Strategy Matrix in Section 2.3, will
help design professionals integrate different technologies
info effective water efficiency strategies, taking info consid-
eration the particular type and function of the building.

A step-by-step explanation of the Strategy Matrix can

be found in Section 2.2.

Generic descriptions of the technologies are provided
in Section 3. In practice, the technologies may be used
differently to match the particular water demands of
specific buildings. It is the responsibility of the design
team to obtain detailed information. In all cases, the
successful design, installation, and operation of water
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systems requires a whole building approach. Some
elements that must be considered for integration into
a whole building system are:

City and community water supply and wastewater
systems

Other building systems, including mechanical, fire
protection, and architectural systems and elements

Education of building operations and maintenance (O&M)
personnel as to new products, materials, and procedures
Successful projects rely on the team to implement strate-
gies with the appropriate mix of technologies that will
meet the requirements of the building and water efficiency
goals for the facility. The following recommendations will
help the team to integrate water efficiency strategies into
the building systems:

Each design professional involved with water systems
should refer to the NYC Local Law 86 of 2005 LEED Project
Timeline and determine the information required for
proper reporting of water technologies data and water
reduction strategies in accordance with the applicable
stage of the project development.

The DDC should clearly communicate the type of build-
ing, its size and occupancy, and the level of water
efficiency the building should achieve to the building
team at the beginning of the design process.

The team should refer to the Strategy Matrix to develop a
list of technologies that can be implemented to meet the
agreed upon building efficiency goals.

The team should review the background of selected
technologies and obtain additional detailed information
as required.

Each design professional should refer to the tasks listed
for each technology and include these tasks in their
scope of work for the project.

Each design professional should refer to the tasks listed
for each phase of project development in the NYC Local
Law 86 of 2005 LEED Project Timeline and include these
tasks in their scope of work for the project.

To facilitate integration of water efficiency strategies, the
DDC project manager should develop a schedule for
the required and suggested meetings and coordination
listed under the technology tasks and LL86 in the earliest
phase of the project.

In the pre-preliminary or schematic design (SD) phase,
the team should develop its preliminary list of technolo-
gies and provide a narrative describing how these
technologies will be integrated with other building
systems and their cost impacts.

At the beginning of design development (DD), the DDC
project manager should develop a design, construction,
and operations schedule that includes the tasks listed
under each selected technology.
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During design and construction coordination meetings,  Parks & Recreation Facility
the appropriate team members should review the g oo ~"p =0 27777 Tt T T T

development of the technology and verify that the o
technology is on track for installation in the facility. Flrehouse ____________________________________________________
Building O&M should be involved in the early stages Courthouse

of a project to provide input on the design of the facility ~ Correction/Juvenile Detention
from an operations point of view. M e T

Building O&M personnel should be educated in the Vehicle Wash
technologies implemented and trained in proper Opera-  ---------sxomsnomenomessome oo

fions and moinTeno.nce pr9cedures fo ensure that A detailed description of these building types, along
systems are operating as intended.

_______________________________________________________________ with several case studies, can be found in Section 4,
At building start up, the O&M team should incorporate  Integrated Application Examples.
the technology tasks into their operations’ schedules

and procedures.

Building Types

The building types included in the manual and the

Strategy Matrix were selected based on current and

anficipated DDC building projects. For building types

not listed, follow recommendations for similar functions.

Also, bear in mind that some projects may contain

combinations of building types or be an adaptive

reuse of another building type.
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2.1
Efficiency Strategies

The water conservation technologies are grouped in
nine categories:

PF) Plumbing Fixtures
@8 Mmechanical Systems
A3 civil Systems

En Energy

oP] Operations

(X33 owner Furnished Equipment
3 Fire Protection

) New Technologies

Strategies can (and should) be combined from a mix of
different water efficiency technologies to meet sustain-
ability goals for each building. Some building owners and
designers will meet the minimum New York City efficiency
requirements, while others will strive to raise the bar to
More Efficient or Ultra Efficient levels. When reviewing
and selecting strategies, the team should strive to maxi-
mize water conservation within the overall goals set for
the project. Care should be taken to evaluate the interac-
tions of various efficiency strategies fo ensure they do
not work against each other. The team should always
practice an integrated design approach.

In general the Efficient approach includes strategies
which are readily available and are intended to meet the

requirements of Local Law 86, which states that plumbing
systems are to be: “constructed to reduce potable water
consumption in the aggregate by a minimum of thirty
percent (30%), as determined by a methodology not less
stringent than that prescribed in LEED....” Efficient build-
ings will generally achieve LEED Silver certification.

For example, for building types that have a high percent-
age of water usage in plumbing fixtures, the team should
consider using non-water urinals instead of conventional
fixtures after reviewing the recommendations in m\z\*
If non-water urinals are not used, high efficiency urinals
or ultra high efficiency urinals should be used.

Another water reduction strategy might be specifying dual
flush water closets m@ in some buildings (e.g., office
buildings) where the same people use the same plumbing
fixtures throughout the day. Ultra high efficiency lavatory
faucets EB@ and high efficiency sink faucets m\E\
are also effective in office buildings, as only light hand
washing is required. Buildings with a high occupancy

load may consider upgrading the type of air conditioning
system used since mechanical air conditioning and space
heating systems can use large amounts of water @

Water heating systems can use large amounts of energy
in buildings. When there are smaller capacities required,
point of use or tankless water heaters @ can be
used to reduce the amount of energy used to heat and
store hot water. Architects and building project managers
should try to locate fixtures using hot water close to the
core of a building Eﬂ@ reducing the amount of piping
material and heat loss through long runs of pipe.

* Note that there is a provision of Local Law 86 that states: “such percentage shall be reduced to a minimum
of 20% if the department of buildings rejects an application for the use of waterless urinals for the project.”
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Efficient Strategy System Diagram
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Efficiency Strategies

) i
@9 More Efficient
The strategies applicable for More Efficient buildings
include proven, reliable technologies that may have
higher upfront costs when compared to code minimums.
In general, these are strategies that should be specified
in buildings achieving LEED Gold certification. Plumbing
fixtures categorized as “High Efficient” are generally 20%
more efficient than the plumbing fixtures mandated in the
Energy Policy Act of 1992. The term is also used by the
U.S. EPA in its WaterSense ratfing guide. More Efficient
buildings will require extra effort on the part of the build-
ing design team. Graywater, condensate and stormwater
recovery systems that capture water and reuse
it in irrigation, mechanical, or plumbing flush fixtures
should be considered.

In addition to specific fixtures, water recovery systems,
and irrigation strategies, water use can be further reduced
in More Efficient buildings by focusing on upgrading the
mechanical and building space cooling systems Ms}
These systems will likely require a higher upfront cost to
install and are typically beyond the scope of the Efficient
approach described previously. Energy upgrades should
be considered with high efficiency pumps @@ and
heat recovery systems

With added system complexity, it is especially important
to provide robust commissioning services m@ to en-
sure proper operation of all systems. Operations will need
to develop procedures for retro-commissioning GB@
buildings on a regular basis, usually every five years.

¥ Ulira Efficient

Strategies specified for Ultra Efficient buildings will
typically include technologies that are available from most
manufacturers, but, because they are new and not as
common, they may require special design, installation,
and operation. The entire design, construction, and
management team needs to agree to the special effort

it may take to achieve these levels and commit to the
additional operation and maintenance procedures that may
be necessary. In general these are strategies that will be
used in buildings achieving LEED Platinum certification.

Ultra Efficient buildings are meant to be examples of
state of the art efficiency, from the choice of plumbing
fixtures m to implementation of blackwater

systems that employ onsite tfreatment systems or onsite
biotreatment outside the building. Strategies can include
energy pods Eﬂ@ and electrical connections installed
to provide accommodation for future alternative power
generators tied to water heating or pumping systems. A
water pod can provide space for a future conden-
sate, graywater, potable water, or irrigation system.
During building design, water supply piping is separated
for future installation. Waste Pods are similar and
can be installed during construction fo accommodate
future blackwater, graywater, and condensate systems,
which will be piped separately throughout the building for
treatment systems.

For more information go to: hitp://epa.gov/watersense
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More Efficient Strategy System Diagram
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Ultra Efficient Strategy System Diagram
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Efficiency Strategies

d Innovative

Designers and owners should be encouraged to go beyond
Ultra Efficient building technologies. Some Innovative
strategies exist now and have been proven to be healthy
and safe for building occupants and the community at
large. However, such strategies may require special effort
by the design team to ensure that code officials and
plumbing, health, and safety officials are fully aware of the
system capabilities and limitations. Special pilot or research
programs may be employed. In general these are systems
that exceed the current LEED certification process.

In general, these Innovative buildings go beyond state of
the art into experimental or innovative sustainable solu-
tions. For example, there are toilet systems that require
little or no water [Z3| 7 | and process waste that can later
be used for landscaping . There are air condition-
ing systems that use little or no domestic water.

Renewable energy systems such as solar panels En
windmills, or other alternative power sources can be used
to pump, treat, or heat water. Stormwater collection and
storage systems can be incorporated into the structure of
a building and the water reused in other systems.

‘1 Renovation

Water efficiency strategies for Renovation projects will
need fo be approached differently from new construction
and are generally not applicable to the existing building
stormwater, plumbing distribution, and mechanical
systems. Water audits m@ should be conducted and
recommendations should be included in the renovation
project scope of work. Larger renovation projects that
resemble new construction with larger scopes of work
may refer to the strategies for new construction projects
in the matrix.
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The strategies identified for renovation are intended

to help the design team reach LEED for Existing Buildings:
Operations & Maintenance (EBOM) certification. If achiev-
ing LEED Gold or Platinum certification, the building team
should look to the More Efficient, Ulira Efficient, and
Innovative strategies.

Each strategy lists the minimum level of technologies that
should be specified for a project. It is recommended that the
project team use More Efficient or Ultra Efficient technolo-
gies if they can be incorporated into the existing building
systems. Some of the higher level technologies will not add
to the cost of the project. For example, when plumbing
fixtures are replaced, there is little cost increase to install
ultra high efficient fixiures compared fo standard fixtures.

Some renovation projects may not inifially include plumb-
ing fixtures in the scope of work because of the perceived
expense. As a result, old inefficient plumbing fixtures may
not be replaced. However, higher water and sewer usage
costs will result. The total cost should be evaluated and
smart choices should be made.

The 2009 Greater Greener Building Legislation
requires the approximately 22,000 existing buildings
exceeding 50,000 gross sq.ft. in NYC to benchmark
energy consumption, perform energy audits, and install
energy conservation measures (ECMs) and lighting
upgrades. This legislation was passed to support

the following six point plan:

1. Establish a NYC Energy Code that eliminates key
loopholes in the previously used NYS Energy Code such
as the 50% rule referring to the exclusion of a project if
its defined area was less than one half of the total area
of the building and the exclusion of certain historic
structures.



Efficiency Strategies

2. Upgrade lighting in any proposed building renova-
fions.

3. Benchmark existing building performance using
U.S. EPA online tools and protocols (includes municipal
buildings of 10,000 sq. ft. or more).

4. Conduct energy audits at least every ten years and
undertake retrofits to improve energy efficiency.

5. Development of 19,000 permanent green workforce
jobs.

6. Assist small private property owners with stimulus
funded financing for retrofits and upgrades.

Water related conservation measures and their
respective estimated* payback periods are:

Efficient faucets and showerheads 1.3 yr.

Domesfic hot water confrols My
Insulated hot water piping 20yr.
Energy management systems 20yr.
Boiler dleaning and tuning 10y

* Payback estimates are from PlaNYC and New York State Energy Research and
Development Authority data on multi-family buildings.
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Innovative Strategy System Diagram
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Renovation Strategy System Diagram

Green roof and stormwater reuse systems can

A be added to an existing building after close
«ow N \\ \\ . coordination with existing conditions such as
N \‘ \‘ \ N \‘ \‘ N the building structure.
NN N\ N NN\

In renovation projects the building shell and
/ some existing water systems may stay in place.

Some traditional renovation projects may not
include replacing old plumbing fixtures with new
water efficient fixtures. However, the building
team should replace old inefficient fixtures with
new efficient fixtures when possible.

Water :
Heater

Existing Building
Water Entrance

A public water meter readout should be
included in large renovation projects.

Minor renovations may leave the existing
water heater in place. When possible the
building team should replace old inefficient
heaters with new efficient heaters. The money
saved on lower energy cost will usually pay
for the replacement in a short time.
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2.2

Using the Strategy Matrix

Step 1
Find the column with your Building Type.

Example: You are working on an office building.
Look down the office column.

& &
N & °
g
& S s E
N &
Y P 7 T R T P
& < (3 € R & ©
K.
A RS % |
K &’

Step 2
Determine your building Strategy goal or level of efficiency.

Example: The office building is to be built to the Efficient
level, meeting LEED® Silver certification.

The relative water efficiency of each technology (or ac-
tion) is represented in the matrix using a graphic device
consisting of number and shade of water droplets. Five
light blue droplets identify technologies appropriate for
Efficient buildings; four darker droplets for Renovation
projects, three for More Efficient, two for Ulira Efficient,
and one darkest blue droplet identifies technologies
appropriate for Innovative buildings.

Strategy + LEED Level Key

T d
ry Pz ¢ d
Renovation | More Efficient | Ultra Efficient | Innovative
LEED Silver | LEED Silver LEED Gold LEED Platinum | For Pilot Efficiency Programs
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Step 3

Look down the list and take note of the Technologies
(or Actions) listed by category and by number. Each
category can be quickly located by color and two-letter
identifier. In addition, each technology has a specific
number.

Example: In the office building column under the Plumbing
Fixtures section, [Z@( 5 | Non-Water Urinal is listed.

&
&

Plumbing Fixtures

Non-Water Urinal

@

Sink Faucet
2.2 GPM

@)

High Efficiency Sink Faucet
<2.2GPM

CA(6b)

Step 4

Review the technology in Section 3. Then refer to the
Required Tasks section on the technology page for
Efficient.

Example: You will notice there are several tasks listed
under the Efficient building heading.

Step 5

Look for the Tasks with your Building Profession Task
Designations. These are specific tasks you will need

to perform for this particular project. A key to designa-
tions can be found below and is also included in each
technology write up in Section 3.

Example: As a plumbing engineer (PE), one of the first
tasks is to coordinate with the DDC Project Manager
to determine if non-water urinals are feasible and will



Using the Strategy Matrix

be included in the office building project. If so, continue
down the tasks listed with the PE designation. If non-
water urinals are not feasible, go to the PF 4 Urinal
technology page (the next best technology) and follow
the Efficient tasks.

NOTE:

The matrix includes the broadest range of technologies,
so it may, over time, conflict with updated regulations.
For example, the NYC PC reduces flow fo water closets
to 1.28 GPF in July 2012. To the extent possible, these
updates are indicated in both the matrix and technology
section. When using this manual, referencing the latest
regulations is a must.

Building Profession Task Designations

Before the building professional team can use a technol-
ogy it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[A] Architect of record

Plumbing Engineer of record
Plumbing Contractor
Commissioning Agent
Building Operator

[ME] Mechanical Engineer

Civil Engineer

[LA] Landscape Architect

@l Construction Manager

Note that additional tasks are assigned, based on
need, for some technologies. Refer to the write ups
in Section 3.
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2.3

Strategy Matrix

&
N S
Xe)
Q Q,Q '3 X Ovt?
S & ¢ ¢ o
& & A3 ¥ N
\g Q % Q
Plumbing Fixtures
Water Closet As required by the Energy Policy Act of 1992.
m 1.6 GPF Will not comply with NYC PC after July 2012.
i . Further reduce water use for fixtures and Pr1 ddd
High Efficiency Water Closet | comply with NYC PC after July 2012; obtain e’ /'d’ a /'d’
m 1.28 GPF or less LEED credits under the WE category. PR e
Further reduce water use for fixtures beyond ddd
that required by the Energy Policy Act of 1992; ‘/’4‘
ﬁi@ Dual Flush Water Closet obtain LEED credits under the WE category. S L
Lavatory Faucet As required by the Energy Policy Act of 1992.
m 2.2-1.8 GPM Will not comply with NYC PC after July 2012.
. . Use less water, generate less sewer waste,
High Efficiency Faucet save energy, and comply with NYC PC after
m 1.8-.5GPM July 2012.
@ .| gdd | q4d .
Ultra High Efficiency Faucet ‘4 - 44 ’4 44 14 e
m@ <.5GPM Required for public toilets. o 4l L rr 4l
Shower As required by the Energy Act Policy of 1992.
m 2.5GPM Will not comply with NYC PC after July 2012.
. . Use less supply water, generate less sewer Pr 1
33 High Efficiency Shower waste, save energy, and comply with NYC PC 9. 44
<2.5-2.0GPM after July 2012. R L
. i Use less supply water, generate less sewer
Ultra High Efficiency Shower | \vaste, and save energy compared o the ¢
m@ <2.0GPM standard 2.5 GPM and 2.0 GPM shower fixtures.
Urinal As required by the Energy Policy Act of 1992.
m 1GPF Will not comply with NYC PC after July 2012.

High Efficiency Urinal
5GPF

Use less water, generate less sewer waste, save
energy, and comply with NYC PC after July 2012.
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Strategy + LEED Level Key
T 4 d

a4 r ¢ ad d
Efficient Renovation | More Efficient | Ultra Efficient | Innovative Ch O rl' O]
LEED Silver | LEED Silver LEED Gold LEED Platinum | For Pilot Efficiency Programs
§$\ ,o(‘ - (’\,Qo(‘ on
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*Empty blocks with no designation indicate technologies not appropriate for building type. How 1o Use This Manual / 033



Strategy Matrix

>
& vf’"e@
P\
& & d& © \)
g Q VY Q
Ulira High Efficiency Urinal Use ulira low flow when non-water urinals
m <.5GPF are not approved.
s | qed | qdd
: 9. gd | 9 q¢ | 9944
m@ Non-Water Urinal Provide maintenance plan. 4l - L R L
. Sink faucets are used in applications that
Sink Faucet require more extensive tasks than simple
m 2.2 GPM hand washing.
. . . Use less water, generate less sewer waste, add add ddd
High Efficiency Sink Faucet and save energy while performing most of “,,/"d “,,/"d “x"‘
m < 2.2 GPM the maijor functions of the 2.2 GPM fixtures. e L e
Eliminate (or nearly eliminate) toilet waste into d d d
m Foam Flush Toilet the municipal sewer system.
Eliminate (or nearly eliminate) toilet waste info d d d
m Composting Toilet the municipal sewer system.
N B
0 g4 | 49 44 9. 44
m Drinking Fountain Reduce the use of plastic drinking bottles. ry ry - 4d
Mechanical Systems
. . Reduce water, sewer, and energy use in a add 444 444
Equipment Cooling building by eliminating “once through” use in 9. 44 9. 44 9. 44
EB@ No Potable Water cooling equipment. Meets NYC PC. ad a9 ad
@d .| 4o .| qdd
0 gd | 4. g4 | 99 44
m @ Cooling Tower Reduce process water supply. 7 4l 4l 4l
@ .| gdd | 4dd .
Sensors will backwash when system needs 14 . 4d 14 . 4d 14 . 4d
m@ Water Softener + Filtration cleaning (not set on a timer). L a9 a9
. g ) | 4
HVAC Condensate Reuse collected condensate to offset domestic a9 - d af - d af - d
@B( 4)| water Reuse water usage. e e e
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Strategy Matrix

Irrigation

development. Refer to DDC Landscape Manual.

>
N @&
& v
& & ) Q C
6\0 0,,0 d&o ) v‘O o.o\\
v Q VY Q
AL AR A
m @ HVAC Equipment Reduce water supply to HVAC equipment. ’1 ’1 g’
Civil Systems
. @l .| qdd .| q4d .
Stormwater Detention/ Provide treatment and attenuation of 9. 44 9. 44 9. 44
@@ Retention Practices sformwater runoff. -l - L -l
Capture stormwater runoff from impervious d d d
surfaces and exfilirate a volume of water to Pr] Pr ] P
@@ Infiltration Practices the subsoil.
add . | ¢dd . | ¢dd .-
o . Provide treatment, attenuation, and infiltration 9. 44 99 .44 99 44
@@ Filtering Practices of stormwater runoff where feasible. r 4l r
Supplemental/Pretreatment | provide freatment and infiltration of stormwater
@@ Practices runoff where feasible.
Reduce potable water use and stormwater ‘, 4% 4‘
@@ Irrigation Systems runoff where feasible.
Provide attenuation of stormwater runoff ) ) ¢
@@ Green Roof through infiltration. o’ o’ o’
Plumbing Systems
/ A water balance tracks the water sources ‘ﬁ ‘ﬂ ‘1
&1 J| water Balance and usage on a site.
Reduce potable water used for irrigation and
. design a system that more closely matches d d d
Building Water Reuse the natural water usage at the site prior to ¢ ¢ o
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Strategy Matrix

o
o Q@
N .
&é‘ & d&& & o
¥ 9 F ®
o Reduce potable water use to mechanical d d d
Building Water Reuse systems and reuse water from mechanical “ PY] “ af “//“
@ Mechanical Use system discharge. . . .
Building Water Reuse Reduce potable water use to plumbing flush “ ‘ “ : ‘ “ ‘
m@ Flush Fixtures fixtures. ‘ . g
Reduce potable water use with the installation of
Graywater + Water Reuse a graywater system that will reuse wastewater “ P “ P “ P
@ Building System from fixtures for other water uses in a building. . . .
Reduce facility potable water use with a blackwater o o o
Blackwater system that will reuse the wastewater from fixtures “ P “ P “ P
m Building System to other water uses in a building. ‘ ‘ ‘
Install monitoring pits in stormwater and 444 add .- ddd
) sewer mains for operations to monitor “,,”44 99 44 “/’4‘
m@ Waste Sample Pits potential harmful material. R L g R L
Graywater + Water Reuse Install vehicle wash system using little or
@@ Vehicle Wash no potable water.
Reduce and improve quality of stormwater d d d
Green Roof discharge while reducing building energy Pr Pr ] Pr ]
m@ Building System loads and heat island effect.
0 | 40 | 449
Waste Pod Provide for the future installation of water 1‘ . dd “ - 4l 1‘ . dd
m Multiple Pipe System reuse systems. red a9 red
@ .| qdd | 448 .
Water Pod Install piping system and space for future “ . 44, “ . 44 1‘ . 44
B(7b) | Two Pipe System water reuse systems. a9 - 4 1
Energy
add .| qdd .- | qdd .-
Water Heater Small Storage | Install water heater with an energy 9. 44 9. 44 9. 44
@ <100 gal and 10 KWh efficiency (EF) rating of .62 or higher. 'y a9 < 4l
@l .| qdd .| q4d .
Water Heater Small Tankless | Reduce building energy load by eliminating “/"4 “/"‘ 9 44
@ <10 GPM losses associated with hot water storage. R L - 4 R L
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Strategy Matrix

N
&° cd
&00 ef’& o
¥ Q Q®
Reduce building energy load (99% efficient) d
@@ Water Heater . without the heat loss associated with hot Pr ]
Large Condensing water storage.
. . o
Water Heater Reduce building energy load using e
@ Solar renewable power. ‘
699 | 449 | 44d
Pumps Energy efficient pumps with a 94% or higher ‘,/ " ‘,/ “ ",f’ 4’
m High Efficiency rating as per EPA ratings. ‘ q ‘ L ‘ a
e | gdd 7 414,/'
Pumps Reduce building energy with pumped systems 49 44 9@ . gd @9 44
EB Variable Frequency Drive to match building load. S R L
Preheat hot water systems with heat recovery d
Energy Recovery systems from boiler stacks, hot water Pr
@ Mechanical Systems Preheat | discharge, or other system.
Heat Recovery Preheat hot water systems with heat recovery
@ Domestic Hot Water systems from hot water drain piping.
o ) ddd .| gdd .. | qdd .-
Piping Insulation Reduce energy use by reducing heat loss d ' dd d ' 4d “/"4
EI(4J| pomestic Hot Water through piping. L SR L IR
. Building plumbing fixtures located near ddd add 41‘
Piping Layout building services. Reduce long runs of piping 49 . 44 d ‘g 49 . 44
@@ Domestic Hot Water to remote fixtures. S L S r
Power connections that are hardwired to water d
heaters or pumps can be used for future Py
m@ Energy Pod alternative energy sources.
Connect to building geothermal system ‘ﬁ
@7 )| Geothermal for water heating.
Operations
Provide for the ongoing accountability and d ddd
Water Meter optimization of building water consumption ~dd 49 . 44 “/’4‘
(I3(2a) | measurement + Verification performance over fime. r R L . L
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Chart 05

For Pilot Efficiency Programs
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Strategy Matrix

o
o S
Xe)
X &Q‘Q & & \\ov‘?@
) o ©
V& Q° d& Ny ®
Provide ongoing accountability and optimization T UL add
m Watgr Mefgr ) of building water consumption performance “ ‘g “ " “ 41
Public Monitoring for the general public. ¢ o e
Provide water use data to the building operator | gdd .-~ | qdd .-~ ddd
and design team so actions can be taken to L7 L7 L7
@@ Water Audit reduce water usage. e r ry
Verify that the project's water related systems
are installed, calibrated, and performing ‘1‘/" 1“/" 1"/"
according to the owner’s project requirements, - %‘ - “ - g‘
@@ Commissioning basis of design, and construction documents.
On existing buildings verify that the project's water
related systems are installed, calibrated, and perform- a4 PT) PT)
ing according to the owner’s project requirements, r e e
@@ Retro-Commissioning basis of design, and construction documents.
A Protect natural habitat, waterways, and water
m Harmful Maferlgl Waste supply from pollutants carried by building 4’ 41 ‘1
Stream Prevention discharge water.
Incorporate grounds/site/building exterior p) d d
Harmful Material in management practices that preserve ecological Pr] Pr ] Pr ]
@ Stormwater integrity, enhance biodiversity, and protect wildlife.
Owner Furnished Equipment
0l | g4 | qed
No potable water cooling. Install air cooled 49,44 49 .. 44 99 .44
B3 1 )| ice Maker or chilled water cooled ice maker. R L S L e [
@d .| 448 .| qdd .
0. g4 | 9. g4 | 9. 44
@@ Energy Star Install Energy Star approved equipment. L 4e | e e
_ @l | g4t .| q4d .
Food Service Low flow pre-rinse sprays reduce water usage “/"4 ‘(,f"d “,/‘d
@ Dishwasher Pre-Rinse while maintaining function and safety. 4l dd R )
. 0 e | qed | qdd
Food Service Water efficient dishwashers reduce water usage | @9 .-" ¢4 9. 44 99 44
@3 Dishwasher while maintaining function and safety. T 4l o 4l R
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Strategy Matrix

&
o V?Q
&oo ??é\Q d&‘& *o(’\ 53
v 9 ¥ ®
e .| q4d .| g4t .7
Use Energy Star washers and CEE Tier 3 for “/"d “/"d “/"4
@@ Laundry Washer residential and Tier 2 for commercial washers. S L a r
Fire Protection
@ .| g4t | 440 .
Design fire pump to recycle water ’4 “ %‘ “ 14 “
m@ Fire Pump Testing used for testing. 4 R P
New Technologies
Provide alternative onsite power generation d d d
@ Fuel Cell with the byproduct of hot water.
d d
@ Vacuum Plumbing System Use a vacuum plumbing system.
Reduce the amount of water used during “ ‘ “ ‘ “ ‘

Water System Start Up

chilled water and sprinkler system start up.
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Strategy + LEED Level Key

d d d
94 ] “ « ‘
Efficient Renovation | More Efficient | Ultra Efficient | Innovative Ch O r‘I' 07
LEED Silver | LEED Silver LEED Gold LEED Platinum | For Pilot Efficiency Programs

& o F s & s>
R . o
& & & e K4 &F L
N N

6\6\\) o\* X \(‘QQ ‘\0\) K é\o é"QQ& ‘0‘\-0\0\0 . \é@
S ¢ e o & S Y QN E
add PPy @l | 44 @i | qd¢ e | ¢ @
ry r r L)y r @ r Y L)Y e -

@ | | T |V | | T | g | g |

¢ 7 @i . 7 7 d | qd¢
rr'l ¢ . a . rY 'l @ . rY
Ty | oy A A A

d d d a9 d d d d d

o

d d " d
o | g0 « « “ | g4
e T d d e - d d
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Methods and Technologies




Overview

The technologies are divided into nine categories. Each category lists
different technologies that can be used in combination to increase the
efficiency of a building’s water systems.

Plumbing Fixtures Mechanical Systems Civil Systems
Plumbing Systems Energy Operations
Owner Furnished Fire Protection New Technologies
Equipment
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m Plumbing Fixtures

Plumbing fixture technologies that reduce water flow are
readily available and can play an important role in water
efficiency plans. Plumbing fixture technology, similar to
electricity, is a technology that has historically improved
quality of life. The simple flush toilet is seen as one of the
primary technologies for a modern developed society.
Plumbing fixtures bring health and safety fo communities.

Plumbing fixtures are at the heart of a complex infra-
structure that both supplies fresh water to the fixture
and removes waste from the fixture. This vast municipal
infrastructure must supply fresh, safe potable water
constantly and remove the wastewater from the point
of use in the same quick, safe, and efficient way.

During the 20th century, overall water use increased
dramatically, but varies greatly between the United States,
Europe, and developing countries. For example currently,
per capita water consumption in the United States runs as
high as 100 gallons/day (USGS, 2004); in Germany, 34
gallons/day; and in developing countries 5-7 gallons/day,
just enough to meet basic human needs.!

The maximum amount of water used by a plumbing fixture
in the U.S. is set by the Energy Policy Act (EPAct) of 1992
and subsequently the EPAct of 2005.2 The introduction of
compliant fixtures has made a noticeable impact on water
use in the city. Based on the US Census Data, the New
York City Department of Environmental Protection (DEP)
has tracked a continuing downward trend in gallons/

capita/day since 1991. Today, with a population of over 8
million, just over | billion gallons of water is used in a day.?

Now, in the second decade of the 21st Century, NYC is
passing legislation to further reduce water usage. For ex-
ample, Local Law 57 will further restrict the flow rate to the
most commonly installed plumbing fixtures.# This new law
preempts EPAct of 2005. Other laws and requirements
may pass after the publication of this manual. It is the re-
sponsibility of the building team to include these changes
in each specific project.

When developing a water efficiency strategy it is important
to realize that water efficiency technologies are based on
the number of people in a facility and how many times the
plumbing fixtures will be used. For example, the use of
low flow shower systems in a housing facility will reduce
the amount of water used where large populations take
showers each day. Compare this to an office building with
showers that are rarely used. Specifying low flow shower-
heads in the office building will not reduce the percentage
of building water used to the same extent as in a residen-
tial building. It is important to use the technologies that
comprise an overall building strategy to maximize water
usage reduction.

For more information go to:

1 United Nations Water for Life, Factsheet On Water And Sanitation http://www.un.org/waterforlifedecade/factsheet.html
2 EPAct, 2005 Flow Rate Matrix http://www.epa.gov/WaterSense/docs/matrix508.pdf

3 NYC Department of Environmental Protection, History of Drought and Water Consumption
http://www.nyc.gov/html/dep/html/drinking water/droughthist.shtml

4 NYCDOB Amendments http://www.nyc.gov/html/dob/html/reference/recent_code.shtm
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Water Closet

1.6 GPF

Operations Plumbing Systems
RO @3] @2 @z
Obijective

Reduce the amount of supply water, wastewater and
sewer flow, and energy used in new facilities.

Benefits

Universal fixtures in various styles and with various functions
are available for all building types.

Reliable and proven technology

Variety of sizes and options

Good parts distribution and product support

Current state of the art

Effective for use in health care institutions

Reduce water use in renovated buildings (built before 1992).

Limitations

The 1.6 gallons per flush (GPF) fixture has had an impact
on reducing water and sewer flows for 20 years. These
fixtures are used as the benchmark for water efficiency
calculations required by regulation, such as Local Law 86.
Prior to the 1.6 GPF requirement, fixtures used as much as
3.5t0 7 GPF. Many of these fixtures are still in operation.
Renovation or regular O+M standards and procedures
should specify that older fixtures be removed and replaced
with water efficient fixtures. Note that specifying the 1.6
GPF fixture will not help the design team obtain LEED WE
credits and in most cases using this fixture can make it
harder to obtain the LEED prerequisite. It should also be
noted that newer technologies are currently available that
can further reduce water flow while maintaining function.

Note: These fixtures will not comply with NYC Plumbing
Code requirements in Local Law 57 after July 2012.

Background

The current standard of 1.6 GPF maximum is required by
the Energy Policy Act of 1992. (Note: After July 2012 the
standard will be 1.28 GPF as governed by the NYC
Plumbing Code (NYC PC). There are many types of water
closets on the market available from a variety of manufac-
turers. Each fixture is designed for a particular building
type or purpose. Examples of the most common are
provided below, including references to the NYC PC
terminology as appropriate:

Tank Type (NYC PC) sometimes referred to as Gravity-
Fed, are the most common types in residential applica-
tions. Water is stored in a tank above the bowl. When
flushed, an elastomeric flush valve seal (flapper) opens,
sending the water from the tank by gravity into the bowl
in order to clear all liquid and solid waste. Tank Type
fixtures can be used at line and pressures up to 80 psi,
but are especially useful when the building pressure is
below 20 psi, when recovery time is not an issue, and
when noise is a concern. Because the tanks can take a
long period of time to refill they may not be practical in
non-residential applications.

Flushometer Valve (NYC PC) fixtures are the most
common type fixtures in non-residential applications.
The available water pressure and flow is used to

clear the bowl of liquids and solids, but larger diameter
water supply piping is required. There are two popular
technologies. One uses a rubber diaphragm to regulate
the flow through the fixture and shut off flow through
the fixture when the flushing cycle is complete. The
second type uses a piston type operation. Both have

a powerful flushing action and quick recovery time.
However, Flushometer fixtures are slightly louder than
gravity-fed tank type fixtures and should not be used

in applications where noise is a factor.
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Flushometer Tank (NYC PC) sometimes referred to as
Pressure Assist fixtures, combine the powerful bowl
cleansing capabilities of flushometer valve fixtures in
applications where large diameter supply piping is not
available. Flushometer tank fixtures use the available
building pressure to fill a pressure vessel inside the
fixture tank. Flushing uses the air compressed within
the vessel by the refilling water to evacuate the bowl
and clear the trap. These fixtures have a powerful
flushing action with a fairly rapid recovery time.

There are also vacuum assist toilets and non-water
toilets. For further information see @3( 7 Jand 1 2 ).
Operation

Manually operated fixtures, which operate only when

the user activates the handle, are common. These fixtures
are not always flushed after use, leading to cleanliness
concerns. Sensor-activated fixtures, which do not require
the user to touch the fixture, are designed to operate after
every use. There can be water efficiency concerns with
sensor operated fixtures because they sometimes flush
several times with one use. In fact, generally speaking,
sensor-activated fixtures have been proven to be quite
water inefficient when compared to manually activated
fixtures, due entirely to the occurrence of phantom
flushes. Sensor malfunction can be overcome by specify-
ing a better sensor. For example, an infrared sensor with
a three-second delay should be considered. Battery
operated fixtures should also be considered as they will
continue fo operate even if power is lost. There are some
battery operated fixtures that recharge through solar cells
and water flow. These types do not require as many battery
changes and operate when there is no power.
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It is important to coordinate cleaning chemicals and
methods with sensors, as some will damage sensor
lenses and cause them fo fail. Also when specifying
automatic flush valves, attention should be paid to
installation and commissioning issues. Improper design
and/or installation can result in excessive activation

of these valves and water waste.

Configurations

The |.6 GPF fixtures are available in many configura-
tions, including various heights, which meet the require-
ments of the American with Disabilities Act (ADA), as well
as smaller fixtures for children. Some fixtures can be
mounted fo the wall for ease of floor cleaning or, alterna-
tively, floor mounted. Construction materials include
both vitreous china and stainless steel. It is important to
use the manufacturer- and code-specified, hydraulically
matched configurations for fixtures so that the correct
bowl is matched with the correct tank and flush valve.

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor
Commissioning Agent



Water Closet

Required Tasks

The 1.6 GPF fixtures will be prohibited after July, 2012 by
the NYC PC. Furthermore they should not be used when
obtaining LEED certification. Other more efficient fixtures
should be used.

The main water efficiency concern with water closets is
leaks in the plumbing, which can add 20% or more to the
water consumption of a building. Proper maintenance is
necessary to ensure that leaks are prevented or repaired.

Tank type, gravity-fed fixtures employ a flush valve
flapper type seal that has a limited life span. Older sealing
materials can degrade over time causing water to run from
the tank into the bowl. This type of leak can be hard fo
detect. However, recent developments in material com-
pounds by seal manufacturers, together with the durability
requirements incorporated into the national standard in
2005, have led to much longer lifetimes for all flush valve
seals and leakage through the seal is now a rare occur-
rence. Changing out flush valve seals (flappers) as per
the manufacturer recommendations is important. Building
operations should maintain a schedule to check and
replace seals on a regular basis.

Most flushometer valves installed in buildings today
employ diaphragm type valves that require maintenance
and replacement at regular intervals. Small particles in
the water supply lines can clog the small opening in the
diaphragm, causing the valve tfo stick in the open position.
Loss of water pressure or turning off water supply to the
building may also cause flushometer valves to get stuck
in an open position. If this occurs, hundreds of gallons

of supply water can flow though the fixture in just a few

minutes. In addition to this, some fixture drains cannot
handle the increased flow, resulting in a flooded toilet
room within minutes. Water may leak into areas below

if left unchecked. Water damage can lead to other prob-
lems, including mold growth and compromised indoor
air quality. Piston-type flushometer valves are not gener-
ally subject to the same issues. However, the upfront
cost is typically higher.

Some manufacturers provide valves specially designed
for use with recycled (reused) water. It should be noted
that the quality of the water introduced info those fixtures
is imperative to their function and flush performance. For
example, special valves may need to be specified.

The use of treated graywater or blackwater (or any
other alternate nonpotable source, such as cooling
condensate, foundation drain water, etc.) for flushing
toilet fixtures may void the manufacturer’s warranty.

Buildings where diaphragm type valves are used should
have on-call operation personnel at all times (24 hours

a day/seven days a week) to repair valves that become
stuck in the open position. Building operations must have
a regular schedule to check and replace diaphragms in
the valves. Building operations must develop a procedure
to monitor the water meter system and identify high

flows that may indicate failed flush valves.

J iy iy :
@4 More Efficient ¢gd Ulira Efficient @ Innovative
The use of 1.6 GPF fixtures will not coniribute credits
under the LEED WE category. Also, their installation will
be prohibited after July 2012 in NYC. Until then, however,
in some buildings striving for more efficiency, the 1.6 GPF
fixtures may have to be used. In such cases, follow the
tasks listed for efficient buildings.
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Integration

In general, when 1.6 GPF fixtures are used, the addition
of other water efficiency methods will be necessary in
order to reduce fotal water flow to the building. Other
strategies to be examined include:

(I3[ 1 ) Water Meter

When water meters track high water use, water
closet leaks should be checked.

(I3( 3 ) Commissioning
Water closets should be checked on a regular
basis for leaks.

I.6 GPF fixtures can be used with graywater and black-
water systems that provide nonpotable water to the
fixtures for flushing. Note that graywater processing
and storage systems will need to be larger when

I.6 GPF fixtures are used.
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High Efficiency Water Closet

1.28 GPF or less

Plumbing Fixtures Operations

PF o[l or[ER
Plumbing Systems

@B (2] @34 @30

Obijective

Further reduce water use for fixtures beyond that required
by the Energy Policy Act of 1992; comply with NYC PC as of
July 2012 when 1.28 GPF becomes the maximum allow-
able flow; obtain LEED credits under the WE category for
water use reduction beyond 20%.

Benefits

Reduces supply water, wastewater and sewer flow, and
energy consumption compared to 1.6 GPF fixtures.

Fixtures can be used with other technologies to obtain
LEED credits.

Limitations

Fewer fixtures are currently available as compared to
the wide variety of 1.6 GPF fixtures.

Fixture manufacturers may require specifying matched
flushometer valve and bowl combinations because of
close tolerances when compared to 1.6 GPF where valves
and bowls can be mixed and matched.

Fixtures may not be able to be specified in some facili-
ties, such as health care, based on the amount of water
required to clear the trap, although after July 2012,

1.28 GPF becomes mandatory.

Background

Manufacturers are responding to the market demand
for fixtures that are more efficient than 1.6 GPF fixtures.
As a result, there are currently many types available
designed for particular building types and purposes.
High Efficiency Toilet (HET) fixtures typically include
those that effectively operate at no more than 1.28 GPF
(20% less than 1.6 GPF).

High efficiency toilet fixtures are included in the U.S. EPA
sponsored WaterSense program. A WaterSense label is
required for most fixtures by NYC PC after July 2012.
Labeled fixtures are third party tested, ensuring compli-
ance with both the required effective flush volume and
solid waste removal. Make certain that all fixtures speci-
fied and installed have the WaterSense label.

Technology

Refer to m for a description of the different types
of fixtures. The following provides specific information
on high efficiency fixtures:

Tank Type (gravity fed) valve assemblies for high efficiency
fixtures are sometimes different than the standard

1.6 GPF assemblies. Whereas most 1.6 GPF fixture valves
from one manufacturer can be installed on a tank from
a different manufacturer, this is not always true with
high efficiency fixtures that include certain proprietary
design features. Since high efficiency tank type fixtures
have been on the market in the U.S. for over 10 years,
spare parts are readily available in the marketplace.
Properly installed, they will provide years of good service.

Flushometer valve and bowl combinations are different
than their 1.6 GPF counterparts and are not interchange-

For more information go to: http://www.epa.gov/watersense/pp/het.htm
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able. Currently, manufacturers are using piston type
valves in order to achieve the necessary flush volume
tolerances (not generally present with diaphragm valves).
This has the added benefit of avoiding flooding risks
occasionally found with diaphragm type valves. Most of
the fixture combinations available employ sensor-acti-
vated valves, although sensors are known to increase
water consumption over traditional manual activation.

Flushometer tank technology for high efficiency fixtures
is not much different than 1.6 GPF fixtures and there are
many configurations available.

Configurations

The residential market leads product development for
high efficiency fixtures, so there are more residential
fixture options available. Products for the commercial
market are now being developed and released to the
marketplace.

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor
Commissioning Agent

[LS ] LEED Specialist
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Required Tasks

High efficiency fixtures may not be available for all
building types. During the schematic design (SD) phase,
the design team must determine if these fixtures are

appropriate.

Owners and operators have many fixture choices, for
example, dual or single flush, wall hung or floor mounted,
manual or sensor-operated flush valves. If the DDC is
not clear which type to specify for particular applications,
it may be desirable to try out different fixture types in
different applications. DDC preferences should be sent
to the design team early in the SD phase of the project.

Credits can be obtained under the LEED Credit WE 3
Water Use Reduction by specifying high efficiency (less
than .28 GPF) fixtures. The plumbing engineer shall
coordinate with the LEED specialist fo ensure that the
LEED credit calculation is correct and that all the submittal
requirements and documentation are complete. [Ls]

Coordinate with regulatory agencies and confirm that
the specification of high efficiency fixtures is acceptable

for the building type.

At this time, high efficiency fixtures are not as common
as |.6 GPF fixtures. Therefore, extra parts should be
made available to expedite repairs. This should ease up
after July 2012 when 1.28 GPF becomes the standard.
When specifying fixtures, one brand and model should be
set up as the standard for the building or facility to mini-
mize the number of spare parts required for repairs.
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High Efficiency Water Closet

Specify only fixtures cerfified as compliant with the
WaterSense specification. After July 2012 this is man-
dated for certain fixtures by NYC PC. When possible use
one type of fixture in the entire building. (Note: At this time,
WaterSense is in process of developing a specification for
flushometer valve fixtures and, as such, no qualified
fixtures for water closets are currently listed. The
WaterSense website should be checked for updates.

) : .
@9 More Efficient gd Ulira Efficient
High efficiency toilets should be used in more efficient
and ultra efficient buildings. When they are used, follow
the tasks outlined above for efficient buildings.

Close integration amongst the design team is required
when the fixtures are part of a building water reuse
system. Data from the fixtures will be required to prepare

the water balance.

@ Innovative

In innovative buildings, the most water conservative
fixtures should be specified. This may include the use
of dry toilets where permitted and found to be feasible.
See section [Z3 7a and 3 7b .

Integration

(@3 Plumbing Fixtures
High efficiency toilets can be used with other high
efficiency fixtures.

(I3[ 1 ) Water Meter

When water meters track high water use, water closet
leaks should be checked.

(I3( 3 ) Commiissioning
Water closets should be checked on a regular basis
for leaks.

The treated water from a building graywater system

can also supply water to the HE water closet. Using HE
water closets reduces the storage and processing volume
for the graywater system.

The discharge can supply the blackwater system.
The treated water from the blackwater system can be
used to supply water to HE water closets. It is best to
use HE or ultra high efficiency m\E\ water closets
to reduce the storage and processing volume for the
blackwater system.

For more information on EPA WaterSense go to: http://www.epa.gov/watersense/pubs/toilets.htm
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Dual Flush Water Closet

Plumbing Fixtures

PF
Plumbing Systems

@(2c) @4/

Operations

ER ) CR(3)

Obijective

Further reduce water use for fixtures beyond that required
by the Energy Policy Act of 1992; comply with NYC PC after
July 2012; obtain LEED credits under the WE category.

Benefits

Reduces supply water, wastewater and sewer flow,
and energy consumption compared to standard
1.6 GPF fixtures.

Full flush for solid waste.

Limitations

Dual flush fixtures are best suited for use in applications
in which the same people use the same toilet room on a
regular basis, for example staff or residential toilet rooms.
Dual flush fixtures are not as effective when installed in
public foilet rooms where individuals may not be familiar
with their operation and typically do not take time to use
the flush options. This limitation may disappear over time
if and when the dual use fixture becomes more familiar.

Dual flush fixtures are recommended for use only in wom-
en’s or unisex toilet rooms. Typically, in men’s toilet rooms,
urinals are used for liquid waste and water closets are
used for solid waste.

Dual flush fixtures are not available in as many configura-
tions as typical 1.6 GPF fixtures.

Flush valves are often proprietary and cannot be
interchanged.

Background

A dual flush fixture is classified as an HET. The dual
flush fixture is comprised of two different flushing options.
One opfion uses the full flush (1.6 or 1.28 GPF) to clear
the trap, similar to a standard fixture. The second option
uses less water (maximum |.I GPF), enough fo clear

the trap of liquid waste. Users realize that the full flush
option is not needed for every use and generally like

the opportunity to use less water.

Dual flush fixtures are included as an HET in the U.S.
EPA sponsored WaterSense program with an effective
flush volume not fo exceed 1.28 gallons (4.8 liters). The
effective flush volume is defined as the composite, average
flush volume of two reduced flushes and one full flush.
NYC PC has a smiliar definition making it comply with the
July 2012 requirements. Labeled fixtures are third party
tested, ensuring compliance with both the required effec-
tive flush volume and solid waste removal requirements.
Make certain that all fixtures specified and installed are
WaterSense certified.

Technology

Refer to m for a descripfion of the different types
of fixtures. The following provides specific information
on dual flush fixtures:

Tank Type (gravity fed) flush valve flapper assemblies are
usually a different design from those installed in standard

For more information go to: http://www.epa.gov/watersense/pp/het.htm
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1.6 GPF fixtures and are not generally interchangeable.
While most 1.6 GPF fixture valves from one manufacturer
can be installed in a tank from another manufacturer, this
is not generally true with dual flush fixtures, which often
have proprietary flush valves. When various types and
models are installed in one facility, it may be necessary
to maintain a stock of replacement parts for each of the
different models, which is a problem. Dual flush products
are readily available and, when properly installed, will
provide years of good service. Most manufacturers offer
units in a wide price range from basic fo luxury.

Flushometer valves can be retrofitted on diaphragm

type valves by replacing the standard 1.6 GPF handle
with a dual flush handle. These retrofits are designed

for existing valves and bowls, and work well in most situ-
ations. This is an excellent application for renovations.

It is good practice to test the handles on sample fixtures
to ensure that they operate efficiently with the available
water pressure and flow. When handles are replaced,
signs should be installed near the fixture to educate

the users on how to use the dual flush handles.

Dual Flush Systems work best when the valves are
hydraulically matched by the manufacturer with a specific
bowl. When specifying fixtures, one brand and model
should be set up as the standard for the building or
facility to minimize the number of spare parts required
for repairs.

Flushometer Tank dual flush technology is similar to that
used in the single flush fixture.

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[[A ] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

[cX] Commissioning Agent

[LS ] LEED Specialist

Required Tasks

1"Eﬂicient

Dual flush fixtures may not be applicable for all building
types. Therefore, during the schematic design (SD)
phase, the design team must determine if dual flush

fixtures are appropriate.

Similar to other single flush high efficiency fixtures, a full
line of these fixtures is readily available in the marketplace.

Once the mandatory 20% water use reduction is achieved,
LEED credits can be obtained under the LEED WE Credit
3 Water Use Reduction by specifying dual flush fixtures.
Note that credit cannot be taken for installation of dual
flush fixtures in men’s toilet rooms if urinals are present.
The plumbing engineer shall coordinate with the LEED
specialist to ensure that the LEED calculation is correct
and that all submittal requirements and documentation

are complete. [ PE]| [ LS |

Coordinate with regulatory agencies and confirm that
specification of dual flush fixtures is acceptable for

the building type.
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Dual flush fixtures are not as common as 1.6 GPF fixtures
and extra parts should be available to expedite repairs.
When specifying fixtures, one brand and model should be
set up as the standard for the building or facility to mini-
mize the number of spare parts required for repairs.

All dual flush fixtures should bear the EPA WaterSense
label which is a requirement of the NYC PC after July
2012. When possible use one type of fixture in the

building.

J . iy
@49 More Efficient ¢d Ultra Efficient
Dual flush fixtures should be specified. Follow the tasks
outlined above for efficient buildings.

Close integration is required when the fixtures are part
of a building water reuse system. Data from the fixtures
will be required to prepare the water balance.

d Innovative

In innovative buildings, the most water efficient fixtures
should be specified. This would include the use of dry
toilets. See m\i\ and m\i\

Integration

&3 Plumbing Fixtures
Dual flush water closets can be used with other high
efficiency fixtures.

(I3[ 1 ) Water Meter

When water meters track high water use, water closet
leaks should be checked.

(I3( 3 ) Commissioning
Verify dual flush is installed correctly and is operational.
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The treated water from a building graywater system can
supply water to the HE water closet, provided that the
fixture manufacturer agrees to accept nonpotable water. It
is best fo use HE m\E\ or dual flush m\E\ water
closets to reduce the storage and processing volume

for the graywater system.

References

EPA WaterSense, a partnership program sponsored
by the U.S. Environmental Protection Agency

http://www.epa.gov/watersense/pubs/toilets.htm



Lavatory Faucet

2.2 t0 1.8 GPM

Obijective

Lavatory faucets are primarily used for handwashing and
some light bathing, while sink faucets G 6 ) are used for
tasks such as utensil washing, culinary, cleaning, laundry,
scrubbing, or building maintenance. Building design
teams must match the proper low flow lavatory faucet
with the correct application

Benefits

Reduces water, energy, and sewer flow when fixtures
properly match application.

The fixtures are available in different configurations
and options.

The higher flow fixtures work well in health care, food
service and other heavy hand washing applications,
where lower flow fixtures do not provide adequate

water flow (see (Z3( 6 ).

Limitations

Using these lavatory fixtures may not add LEED credits or
help meet the water efficiency goals of the facility, how-
ever, 2.2 GPM is the LEED baseline. The flow requirements
for these fixtures continue to change requiring frequent
reference to code updates.

Out of the three lavatory faucet choices in this chapter,
these faucets use the most water. Consequently, the de-
sign team shall only use these type fixtures as a necessary
exception.

Note: These fixtures will not comply with NYC Plumbing
Code in Local Law 57 after July 2012 when the maximum
flow to private lavatories will be 1.5 GPM.

Background

Lavatory faucets are used in three broad categories of
applications. The first category is public hand washing in
public toilet rooms or areas. In public toilet rooms the
New York City Plumbing Code requires the fixtures touse

.5 gallons per minute (GPM) flow m and m@

Fixtures using |.5 GPM cannot be used in public toilets.

The next category is for moderate hand washing and
light bathing (face washing, shaving or teeth brushing).
The NYC Plumbing Code usually refers fo these facilities
as private lavatories. Fixtures using 1.8 GPM or less are
typically specified. (Note: After July, 2012 the maximum
flow rate becomes 1.5 GPM.) These fixtures are covered
in m Private lavatories may have many different
applications and the DDC will have preferences on which
fixtures should be used in each particular application.

The third category is for heavy hand washing, such as
medical, culinary, and maintenance. In these applications
more water is required and as a result, 2.2 GPM to 1.8
fixtures can be used. Scrub sinks or sinks used in clinical
applications could use these faucets. The NYC Plumbing
Code does restrict these fixtures to less than 2.2 GPM.
The design tfeam should monitor code changes to verify
current acceptable flow rates. There are other regulations,
such as for individual infection control of staff in a particu-
lar municipal facility that may also require these higher
flows. NYC and NYS departments of health have detailed
requirements for medical facilities. The design feam must
monitor and comply with these standards, which can be
exempt in possible LEED credits calculations in these
applications.
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In culinary applications, code authorities may require

.5 GPM faucets in public toilet rooms as does the NYC
PC after July, 2012. However, in the staff areas where
heavier handwash applications are necessary, the higher
flow (2.2-1.8 GPM) faucets may be required. Maintenance
areas and vehicle repair areas where heavy washing is
necessary, may also require these higher flow fixtures.

In certain applications, users may be required to actively
clean and scrub the hands for a predetermined amount

of time. However, in most cases the water does not have
to remain flowing during scrubbing. If this is true, sensor-,
foot-, or knee-operated fixtures can be specified. The user
turns the water on only when wash down is required. It is
important to note that these fixtures are exempt from the
LEED energy and water calculations in some situations.
This is particularly true for clinical applications.

Lead Content

Lead is used in the faucet manufacturing process. While
fixtures do nof contain the high levels of lead as in years
past, they can contain levels that exceed some health
concerns. Several states have passed laws to reduce the
amount of lead in fixtures from 8% to less than I/4 of a
percent. In response, manufacturers now typically offer
fixtures that meet current requirements.

The DDC design team should specify faucets that meet
the lower lead requirement in cases where water could be
ingested, such as in food preparation areas, lavatories
that have spouts to fill drink containers, or lavatories with
drinking water bubblers. These fixtures are new to the
market and may not be available with all the accessories
required for particular applications. Facilities for children
or those with compromised health should be the first
priority to receive these faucets. When fixture models are
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available, they should be used first in the following
types of facilities:

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor
Commissioning Agent

[LS] LEED Specialist

Required Tasks

The DDC PM, architect, building owner, and plumbing
engineer shall monitor regulatory requirements for lavatory
applications. When lavatories with greater than .5 GPM are
under consideration, the building design team shall coordi-
nate with the appropriate regulatory agencies to confirm
that the lavatory application is acceptable.

During the schematic design (SD) phase, the DDC PM,
architect, building owner, and plumbing engineer should
meet to determine which applications, if any, will need
to use higher flow (2.2 - 1.8 GPM) fixtures. During this
time, proper faucet controls will be determined.

[oocem] [ A |[Bo][PE]
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The plumbing engineer should specify faucets with a
lead level of less than 1/4 of a percent. Refer to lead

section above.

Specifying 2.2 to 1.8 GPM faucets on lavatories can be
included in the calculation for LEED WE Credit 3, Water
Use Reduction. The plumbing engineer shall coordinate
with the LEED specialist to ensure that the LEED calculo-
tion is correct and that all submittal requirements and

documentation are complete. | PE | [ LS |

Commissioning should verify that the specified faucet is
installed and the faucet controls are operating properly.

) : . :
@4 More Efficient ¢gd Ulira Efficient @ Innovative
More efficient buildings or buildings with more aggressive
sustainable standards should only use higher flow fixtures
where applicable. These fixtures should not be specified

without consulting the client. [A]
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High Efficiency Faucet

1.8 o .5 GPM

Plumbing Systems

B34

Energy

EN R OP [

Operations

Obijective

Use less water, generate less sewer waste, and save
energy while performing most of the major functions of
the higher flow fixtures.

Benefits

Private lavatory faucets are available with the EPA
WaterSense labeling that specify 1.5 GPM maximum and
.8 GPM minimum flow rates This is required by the NYC PC
after July 2012.

These fixtures are very common and are available in a
variety of options.

The fixtures work very well in most hand washing areas
in health care facilities such as exam rooms, but may not
be recommended for major washing such as scrub sinks.

See(@@(6)

The faucets are available in most correctional, vandal
resistant, and institution type fixtures.

Users usually do not notice the lower flow rate.

Limitations

The NYC Plumbing Code requires .5 GPM faucets in public
lavatory applications.

May not provide enough flow for some washing needs.

Technology
These 1.8 to .5 GPM fixtures are readily available in many
price ranges and options. Water usage is reduced in some
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fixtures with a simple flow restrictor in the spout, which
can be easily removed. Better made fixtures used in DDC
facilities integrate the flow restricting device info the fixture.
Vandal resistant options are available and should be
used in public areas.

Manual and electronic metering fixtures that control
the amount of time a fixture operates are available and
are recommended in public installations.

Sensor activated valves are available as battery operated,
hardwired, hydro, and solar powered options. In general,
the hardwired type fixtures are best in heavy traffic areas,
as most manufacturers use a higher quality system in
these units. However, hardwired low flow fixtures are not
offered by many manufacturers. The valves should be
connected to backup electric generator power and should
be verified against failure if power is lost to the fixture.

The quality of battery operated fixtures is improving, and
may be the best application for some facilities. Operators
will have to develop a battery changing schedule to ensure
against failure. Nonetheless, fixtures that fail in the off
position should be used. Fixtures that fail in the on position
should never be specified. It should be noted that water
flow may increase as the battery ages.

Facility staff should not use cleaning methods or chemi-
cals that scratch or compromise the covers over the
sensors. Scratches can cause the fixtures to run longer
and waste water.

However, sensor activated faucets have been found in
numerous field applications to waste significant amounts
of water when compared to manually activated faucets,
increasing water consumption by 30% to 100%. These
fixtures should not be recommended or specified as a
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water saving measure. Instead, they provide sanitary
benefits that generally outweigh the additional water used
in some applications.

There are many options on temperature control. Fixtures
where the user sets the temperature above the counter
are recommended in staff locations such as health care
facilities, where a touchless feature is appreciated. Users
in public toilets will usually not notice the temperature
control and will seldom use it.

Inline check valves should be installed with mixing
valves. In some cases the hot and cold water is mixed
at the fixture. Inline check valves should be installed
to ensure that the hot water distribution system and
temperature maintenance system operate properly in
a facility. The check valves will allow the water to flow
only in one direction.

The faucets in this category work best with moderate
hand washing, light bathing (e.g., face washing, shaving
or teeth brushing). Faucets specified between 1.8 (1.5
after July 2012 in NYC) - .5 GPM flow work very well in
these applications. For example, these fixtures should be
used in toilet rooms where people will be housed for
extended periods of time such as dormitories. Gyms,
locker rooms and work-out areas, where users may shave
or brush their teeth, are also good applications. These
fixtures are also a good match for clinical areas where
staff must wash their hands on a regular basis before
seeing patients.

There are over 750 different EPA WaterSense certified
private lavatory faucets that meet the 1.8 - .5 flow rate.
This now includes commercial grade faucets allowing the

NYC PC to mandate WaterSense certification for most
fixtures (effective July 2012).

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor
Commissioning Agent

[LS] LEED Specialist

Required Tasks

During the schematic design (SD) phase the DDC PM,
architect, building owner, and plumbing engineer should
meet to develop a list of acceptable products to use on
the project. The team shall use quality commercial grade
fixtures and inline check valves on sensor activated
fixtures. Sensor activated faucets should be used only

for sanitary purposes. DbcPm| [ A |

During the SD phase the DDC PM, architect, building
owner, and plumbing engineer should meet to determine
which type of fixture will be used at each application.
During this time, proper faucet controls will be determined.

[oocem][ A ] [eo] [Pe]

Using these faucets on lavatories can be included in
the calculation for LEED WE Credit 3, Water Use
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Reduction. The plumbing engineer shall coordinate with
the LEED specialist o ensure that the LEED calculation is
correct and that all documentation and submittal require-

ments are complete. [ PE|[ LS ]

Commissioning should verify that the specified faucet is
installed and faucet controls are operating properly.

) . - :
d¥ More Efficient gd Ulira Efficient @ Innovative
More efficient buildings or buildings with more aggressive
sustainable standards should only use 1.8 (1.5 after July
2012 in NYC) - .5 GPM fixtures where applicable. During
the SD phase the DDC PM, building owner, architect, and
plumbing engineer should specify these fixtures after

consultation with the client. [A]

During the SD phase the DDC PM, architect, building
owner, and plumbing engineer should meet to determine
if a graywater, blackwater, or other water reuse system

is acceptable by the regulatory agencies, and is feasible
for use in the facility. Refer to the Graywater and
Blackwater sections for important limitations. The supply
water to all lavatories shall be from the building potable
water system. The supply water shall not connect to any
of the building recycled, graywater or blackwater discharge.
The drains from lavatories can go into a building recycled
water, graywater or blackwater system if there are no
excessive chemicals used in the building or if food waste
will not enter the system. The team shall coordinate with
the water reuse filter manufacturer to verify that no
adverse materials are entering the waste stream that
could compromise the safety of the reuse system.

[oocem] [ A |[6o] [PE]

If it is determined that a water reuse system will
be specified, the plumbing engineer will include the
lavatory flows in the water balance.
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Integration

Water from the lavatory drain can provide water to a
graywater system. The building drinking water supply
water is always connected to lavatories.

(1 ) Water Heater

Low flow faucets lower energy uses at the water heater.
In applications with multiple systems, water heater sizing
can be reduced.

C(R(3) Commissioning

Verify that HE faucets are installed.



Ultra High Efficiency Faucet

PF IP13

.5 GPM
Energy Operations It is important to note that this does not require that
.5 GPM flow faucets must be specified in all lavatories.
En@ @@ In DDC facilities, toilet rooms open to the public are
required to have .5 GPM faucets. In areas restricted fo
Benefits

Reduces water, sewer, and energy demands to the current
limit of technology.

These fixtures are required in public applications (as per
the NYC Plumbing Code).

Limitations

Selection of manufacturers and options may be limited.

May not be applicable in health care or other heavy to
medium hand washing situations.

The fixture should not be located far from the recirculated
hot water supply main to reduce the amount of time-to-
tap a user will have to wait for hot water.

Background

Lavatory faucets are used in three broad categories of
the NYC Plumbing Code and newer versions of LEED
generally requiring .5 GPM for public lavatory faucets and
.25 gallons per cycle for metering faucets. Fixtures with
greater flow should not be used in public areas.

The NYC Plumbing Code defines “public”’ as follows:

In the classification of plumbing fixtures,”public” applies to
fixtures in general toilet rooms of schools, gymnasiums,
hotels, airports, bus and railroad stations, public buildings,
bars, public comfort stations, office buildings, stadiums,
stores, restaurants and other installations where a number
of fixtures are installed so that their utilization is similarly
unrestricted.

the public, higher flow fixtures can be installed. These
applications are discussed in detail earlier in this section
(see [Z3(2a] and [Z3(2b ). When not using a UHE faucet
in a toilet room, the design team will coordinate with

the regulatory official to verify its acceptance.

Water efficiency is an important issue for DDC buildings.
However, public safety is often of higher importance. Ulira
high efficient lavatory faucets are safe for public toilet rooms
where light hand washing is required. However, UHEs
may not be the best match for other applications.

Hand washing is a very important public health issue
and should not be discouraged in procedure or by
access to those who should wash hands. DDC PM and
architects should not reduce the number of lavatories
in a facility to reduce the amount of water used. The
number of lavatories should not be limited to code
minimums. On the contrary, DDC PM, architects, and
building operators should identify locations for public
lavatories that encourage hand washing.

Lavatories need not only be limited to toilet rooms,

but can be installed in open work areas or dining areas
where people may want to wash without entering the
toilet room. LEED and water efficiency guides do not
restrict the number of fixtures, rather they encourage
installing efficient fixtures. LEED calculations are keyed
to the number of people, not the number of fixtures.

Reducing water usage at a UHE lavatory faucet is a two
step design procedure. The first step is to install the UHE
fixture. The next step is to reduce the amount of time it
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takes the hot water to reach the tap, called “time-to-tap.”
Efficient designs that reduce time-to-tap will reduce water
usage and energy usage in a building. It is important to
follow the recommendations outlined in the Energy section
of this manual, especially the use of energy efficient
pumps or heat frace maintenance systems.

Metering faucets shall use .25 gallons per metering cycle.
There are also fixtures that use even less water. These
fixtures can be used in many different public applications
and the design team shall coordinate with the DDC to
determine their preference.

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor
Commissioning Agent

[LS ] LEED Specialist

Required Tasks

During the schematic design (SD) phase the DDC PM,
architect, building owner, and plumbing engineer should
meet to develop a list of acceptable manufacturers fo specify
for use on the project. The team shall use quality, com-
mercial grade fixtures and inline check valves on metering
faucets and on sensor activated faucets. Sensor activated
faucets should be used only for sanitary purposes.

[oocem] [ A ][] [pe]
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During the SD phase the DDC PM, architect, building
owner, and plumbing engineer should meet to determine
which type of fixture will be used at each application.
Proper faucet controls should also be determined. The
team should identify additional locations to install lavato-

fies fo encourage hand washing. [A]

Once the mandatory 20% reduction in water use is
achieved, using these low flow faucets on lavatories can
be included in the calculation for LEED WE Credit 3,
Water Use Reduction. The plumbing engineer shall
coordinate with the LEED specialist to ensure that the
LEED calculation is correct and that the documentation
and submittal requirements are complete. [ PE|[ LS |

Commissioning should verify that the specified faucet
and inline check valves on sensor operated fixtures are
installed correctly and that faucet controls are operating

properly.

[ , . .
@9 More Efficient gd Ulira Efficient @ Innovative
More efficient buildings or buildings with more aggressive
sustainable standards should use UHE fixtures in most
applications. During the SD phase, the DDC PM, building
owner, architect, and plumbing engineer should meet to
verify that UHE fixtures are installed where appropriate.

[oocem] [A |[eo] [pe]

During the SD phase, the DDC PM, architect, building
owner, and plumbing engineer should meet to determine
if a graywater, blackwater or other water reuse system will
be specified for use in the facility. The supply water to all
lavatories shall be from the building potable water system.
The supply water shall not connect to any of the building
water reuse systems. The drains from lavatories can feed
info a building water reuse system if there are no exces-
sive chemicals used in the building or if food waste will
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not enter the system. The team shall coordinate with the
water reuse filter manufacturer to verify that no adverse
materials are entering the waste stream that could
compromise the safety of the reuse system.

[ ][eo][PE]

If it is determined that a water reuse system is feasible,
the plumbing engineer will include the lavatory flows
in the water balance.

Integration

Water from the faucets can supply water to a graywater
system. Ulira low flow systems reduce the capacity
and equipment size when compared to other systems.

(1 ) wWater Heater

Ultra high efficiency systems lower energy usage at
the water heater. In applications of multiple systems,
water heater sizing can be reduced.

(13( 3 ) Commissioning
Verify ultra high efficiency faucets are installed.

References

US EPA WaterSense

http://www.epa.gov/watersense/pp/bathroom._faucets.htm
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Shower

2.5 GPM

Obijective
Reduce the amount of supply water used in showers.

Benefits

Reduces supply water and sewer flow compared to
fixtures installed before 1992.

Limitations

Specification of low flow shower faucets will not add LEED
credits or help meet LEED WE prerequisites.

The wastewater from a shower drain may be reused
in another building system that will supply water to a
graywater or blackwater system (@3 (3a) and Z3(3b)).
In these cases, the full 2.5 GPM showers should not be
used because they will increase the amount of shower
discharge water that flows into the graywater or black-
water treatment system when compared to a low flow
shower system.

NOTE: WIIl not comply with NYC PC requirements after
July 2012 when 2.0 GPM will be the maximum allowable
flow rate.
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Technology

Shower faucets are restricted to a maximum 2.5 GPM
under the provisions of the Energy Policy Act of 1992
and are the current industry standard. A wide variety of
options is available. Shower systems are available for
both residential and institutional applications, and work
best in health care, labs, and other areas requiring
extensive showering. Faucets are available that can be
used in correctional, detention centers, or other building
types where vandalism may be a problem. As noted
above, the maximum flow rate of 2.0 GPM comes info
effect July, 2012.

Integration

USGBC - LEED NC - SS Credit 4.2 Alternative Transportation
Showers are required for the bike rack credit.

High or ultra high efficiency showers are a better
selection for this application.

Required Tasks
This fixture is the base standard fixture and
requires no added tasks.
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Less than 2.5 to 2.0 GPM

Plumbing Systems

Ps JET]

Energy

(EN JETY

Operations

CR(3)

Obijective

Use less supply water, generate less sewer waste,
and save energy compared to the standard 2.5 GPM
shower fixture.

Benefits

2.5 GPM is the baseline fixture for LEED calculations.
Fixtures that use less than 2.5 GPM can be specified

to meet the LEED prerequisite or to obtain credits under
LEED WE and Energy (EA) categories.

Will meet the NYC PC after July, 2012 when flow will
be restricted to a maximum of 2.0 GPM or less. Lower
flow fixtures work well in areas with medium or light
shower usage.

Limitations

The quality, flow, and user satisfaction differs among
manufacturers. The DDC PM and/or BO should notify the
design team of their preferences during the schematic
design phase of the design schedule.

Lower flow fixtures may not be appropriate for correctional
facilities or other building types where vandalism is @
concern.

Lower flow fixtures are not recommended in biohazard
dressing or decontamination areas where heavy cleaning
or wash down is required.

In renovation projects with limited domestic hot water
temperature maintenance systems there may be longer
wait times for hot water to flow from the showerhead,
which will negate any water savings and may cause
user dissatisfaction. See @X)( 5 ).

Technology

Showerhead certifications list shower systems with little

or no reference to the shower mixing valve (automatic
compensating valve), which provides assurance that the
mixed water will maintain the rated flow and temperature.
When considering the whole building, the safety of the
users must also be taken into account. Manufacturers
have automatic compensating valves (also called thermo-
stafic mixing valves or anti-scald mixing valves) to reduce
the risk of scalding and are required by the NYC Plumbing
Code. Valves are engineered and manufactured to
maintain constant flow at their rated maximumes. Installing
a showerhead not calibrated for its maximum flow, for
example, a 2.5 GPM showerhead with a 2.0 GPM mixing
valve can cause the mixing valve to not operate properly,
resulting in surges of hot or cold water. The building feam
should specify, install, and maintain shower systems that
include the showerhead and mixing valve together that are
rated at the same reduced GPM. It is not recommended to
mix and match different showerheads and flow restrictors
with valves that are not rated for the reduced flow.

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

@ Commissioning Agent

[LS] LEED Specialist

Plumbing Fixtures / 069



Required Tasks

There are several high quality shower systems available
that will provide appropriate pressure and flow while using
less than 2.5 GPM, currently and 2.0 GPM after July
2012. The U.S. EPA has established WaterSense perfor-
mance specifications for showerheads and related
devices setting the maximum flow rate at 2.0 GPM
(measured at 80 psi). This represents a 20% reduction
from the current federally allowable maximum flow rate of
2.5 GPM established by the Energy Policy Act of 1992.
The design team needs to follow the development of
performance specifications for further changes, but be
particularly aware of the July 2012 NYC PC change
adopting both the 2.0 GPM maximum and WaterSense
label for most fixtures including showerheads and thermo-
static mixing valves.

Using low flow shower systems that use less than 2.5 GPM
can be included in the calculation of the prerequisite and
credits under LEED WE Credit 3 Water Use Reduction.
The plumbing engineer shall coordinate with the LEED
specialist to ensure that the LEED calculations are correct
and that all submittal requirements and documentation

are complete. [ PE|[ LS |

In buildings with multiple shower systems such as housing,
dorms, or schools, low flow showerheads will also reduce
the amount of energy used. The plumbing engineer,
mechanical engineer and LEED specialist should include
the savings into the calculations for credits under the

LEED EA category. [mE][Ls]

Low flow showers should be specified and installed as a
complete system including mixing valve and showerhead.
Thermostatic type valves that are manufactured to
maintain a constant temperature at the rated flow are
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recommended. The plumbing engineer shall specify
mixing valves that are rated for the same flow rate as the
showerhead. If the DDC has a preference for a type of
shower system or fixture types and brands (or types that
are not preferred), this information should be given to the

design team during the SD phase.

Hot water temperature maintenance systems, such as
pumped hot water recirculation systems or heat trace
maintenance systems, should be designed to have hot
water available in the hot water distribution system branch
piping to limit the time it takes hot water to flow to the
fixture. The time shall meet code and regulatory require-

ments (see @[ 5 ).

Low flow shower systems are recommended in office
buildings, schools, and other light shower applications.
Residential facilities are a good application for low flow
showers. However, it may be necessary to educate the
residents to the benefits, as users may complain about
low water flow. DDC PM, building operator, and plumbing
engineer should determine if the fixtures are appropriate

for each project.

1‘ Renovation

It is important to note that adding flow restrictors or low
flow showerheads to existing mixing valves can cause
poor temperature maintenance at the mixing valve, and in
extreme cases, can increase the risk of scalding. Complete
shower systems that include showerhead and thermo-
static mixing valves shall be installed.

When connecting to an existing building hot water system,
the hot water temperature maintenance systems, such

as pumped hot water recirculation systems, should be
checked. Using the low flow shower systems may require
reworking the existing system to take info account



High Efficiency Shower

the reduced hot water at the shower. Showers should
be installed close to hot water circulating mains where
possible or heat maintenance systems should be

specified.

) iy iy .
@9 More Efficient gd Ulira Efficient @ Innovative
In some buildings ultra high efficiency showerheads
can be used (see [Z3(3c)).

Drains from the showers can connect to an energy
recovery system. In such systems, the heat from the hot
water is captured from the drain pipe and redirected to
the water feeding the shower mixing valve. The plumbing
engineer should verify if the system is applicable for a

particular building type.

Drains from the shower system can feed the building
graywater system. The plumbing engineer should include
the shower supply water and wastewater feeding the
building graywater system in the building water balance.

Water feeding showers must be connected to the building

potable water system and not a water reuse system.
Currently, there are not enough data to support the use
of water reuse systems in showers. There is a possibility
that contaminants could be intfroduced into the breathing
air at the showerhead, creating potentially harmful
breathing environments.

Integration

Water from the shower drain can supply water to a
graywater system. Supply water to showers is always
from potable water sources.

@)1 ) Water Heater

Low flow showerheads reduce energy usage at
the water heater. In applications with multiple shower
systems, water heater sizing can be reduced.

En Heat Recovery (Domestic Hot Water)

(13( 3 ] Commissioning
Verify that low flow showerheads are installed.

USGBC - LEED NC - SS Credit 4.2 Alternative Transportation
Showers are required for the bike rack credit.

Low flow showerheads are a good application

for most of these facilities.
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Ultra High Efficiency Shower

Less than 2.0 GPMW

Plumbing Systems

Ps [E2]

Energy

EN I OP [

Operations

Benefits

Obtains additional LEED credits under WE category and
helps achieve WE goals for the facility.

Limitations

These fixtures have the same limitations as [Z3(3b) except
they will be taken to the next level of efficiency.

Selection may be limited to a few smaller manufacturers;
the design team will need to verify that shower systems
are available in the configurations required and that
accessories are available for each installation.

Users typically notice the lower flow when compared to
the 2.0 GPM showers.

Few third party review and approvals are available.

May not be available with temperature mixing valves.

Technology

Some fixtures have special heads that reduce water
consumption. The low flow ratings should include the
entire system including the thermostatic mixing valve.

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.
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DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

[€X] Commissioning Agent

Required Tasks

Quality Fixture - Few independent ratings are available
for these systems. A DDC pilot study could include the
installation of such fixtures in existing buildings for a trial
installation administered by the building operator. During
the trial period, the DDC shall gather information from
users and operators to verify that the fixtures meet the
DDC preferences. After the trials, the DDC PM and BO
will notify the plumbing engineer with a list of fixture types
and manufacturers that meet the DDC performance

requirements.

Integration

(X (3a) Graywater and Water Reuse

Water from the shower drain can supply water to a graywa-
ter system. Ulira low flow systems reduce the capacity and
equipment size when compared to other shower systems.

(1 ) Water Heater

Ultra high efficiency shower systems reduce energy
usage at the water heater. In applications with multiple
shower systems water heater sizing can be reduced.

(13( 3 ) Commissioning
Verify that low flow showerheads are installed.

USGBC - LEED NC - SS Credit 4.2 Alternative Transportation
Showers are required for the bike rack credit.

Low flow showerheads are a good application for

most of these facilities.



Urinal

1 GPF

Plumbing Systems

B(20) @20) B(2c)

Objective
Urinals using one gallon per flush (GPF) meet the maxi-
mum required by the Energy Policy Act of 1992.

Benefits

Uses less water compared to buildings built before 1992.

Limitations

Using these urinals will not help meet the LEED prerequisite
or add LEED credits or help reach WE goals for the facility.

Similar fo flushometer valve water closets, valves can stick
in the open position, which wastes large volumes of water
and may flood the toilet room.

Some manufacturers will void their warrantees when the
valve is specified for use in some water reuse systems.

These fixtures are not recommended for use in conjunction
with blackwater systems due to the relatively large volume
of water required. HE fixtures should be specified for
blackwater systems.

Note: Will not comply with NYC PC requirements after July,
2012 when .5 GPF will be the maximum flow rate.

Background

Urinals using one GPF are the current industry standard,
however this is in process of changing with the issuing of
the WaterSense performance specification of .5 GPF
which will be required in NYC after July, 2012. A wide
variety of options is available. Flushometers should be
matched in order to ensure proper performance, although
some other parts are inferchangeable from one brand to

another.

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

[cx] Commissioning Agent

Required Tasks

’Q‘Efficiem‘

In general, these fixtures should not be used in DDC
facilities. Lower flow fixtures should be used. However,
when the options and accessories that meet the DDC
preferences are unavailable, the DDC project manager,
building operator, or plumbing engineer shall document
why these fixtures were used instead of lower flow fixtures.

If these fixtures are used it should be noted that one GPF
urinals are available with both diaphragm and piston type
flushometer valves. The piston type valve has a lower
risk of flooding compared to the diaphragm type. Sensor
operated fixtures are available, but generally use more
water than manual activation because they sometimes
flush more than one time per use, or are subject to what
is commonly known as phantom flushes. DDC PM,
plumbing engineer, and building operator shall determine
which type of flushometer valve is appropriate for particu-

lar building types.

Plumbing Fixtures / 073



It is important to note that these fixtures and water closets
with diaphragm type flushometers specify a minimum
water pressure, usually 20 to 30 psi, to operate effectively.
When the supply water pressure falls below 20 to 30 psi,
flush performance can be affected, the fixture is slow to
close, and the potential for sticking in the open position

is increased, which can result in flooding the fixture and
possibly the toilet room. The building operator should have
a program to monitor water pressure and to make quick
repairs when a flush valve fails. The plumbing engineer
should design the system to maintain proper pressure.

Maintaining proper operating pressure is of particular
concern in assembly type buildings where users will
typically stand in line waiting to use a fixture during event
intermissions. Urinals can be flushed as many as 2.5
times per minute during such events. If one or two
flushometers fail to open, water pressures in the upper
levels of the building will likely fall below the critical 20

to 30 psi level. This can result in clusters of fixtures
failing, possibly resulting in sewer system overflows and
toilet room floods. In extreme cases entire toilet rooms

must be closed fo the public.

) iy . :
@4 More Efficient gd Ulira Efficient @ Innovative
Supply to the fixtures can be from a water reuse system
and the waste from the fixture can feed a blackwater
system. However, one GPF fixtures are not recommended
for water reuse systems because of the excessive
use of water. The plumbing engineer should develop

a water balance.

There are growing concerns that some pharmaceuticals
remain in the urine. Once introduced into the large volume
of water in the typical U.S. wastewater stream, they are
difficult fo remove before entering natural water supplies.
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These pharmaceuticals are not removed out of the water
stream through natural processes or at water treatment
plants. The end result is that they can harm wildlife and
humans if they remain in the water cycle.

To deal with these concerns there are new technologies
that may be available in the next few years that can remove
these contaminants out of the waste stream. These
processes will work best and will be more economical to
operate with smaller volumes of wastewater. Although
current building practices combine the waste from a urinal
with all the other waste streams in a building, an innovative
design could provide separate waste piping that only picks
up the waste from urinals. This separate piped urine waste
system would connect to the building waste system in a
lower level. In the future, when the urine freatment technol-
ogy is available, the urine waste piping can be separated
and then connected to the urine process system.

Integration

The fixtures can receive water from the building reuse
system. The ultra low flow fixtures may work best with
this application when compared to other water type
fixtures because it would reduce the volume of water
processed through the system.

The fixtures can receive water from the building graywater
system. The discharge should not connect to the building
graywater system.

The fixtures can receive water from the building blackwa-
ter system. The discharge from a urinal can feed the
building blackwater system. It is best to use ultra high
efficiency urinals.



High Efficiency Urinal

.5 GPF

Obijective

Use less water, generate less sewer waste, and save
energy while performing most of the major functions of
a one GPF flushometer type urinal.

Benefits

Using these fixtures can help in obtaining the LEED pre-
requisite and credits under the WE category, and meeting
building WE goals.

Will meet the NYC PC after July, 2012 when flow will be
restricted to a maximum of .5 GPF or less.

Limitations
The fixtures should be used with bowls rated for .5 GPF.

Limited selection particularly for correctional or vandal
resistant fixtures.

In some cases, the flush may not clear solids such as
gum or cigarettes from the trap.

Technology
The technology is similar to the one GPF fixtures.

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

@ Commissioning Agent

[LS ] LEED Specialist

Required Tasks

Same as one GPF fixtures - [{3 4a..

These are the minimum flow fixtures and should be used
on DDC projects. Specification of HEUs that use only

.5 GPF can be included in the calculation for the LEED
prerequisite and the LEED WE 3 Water Use Reduction
credits. The plumbing engineer shall coordinate with the
LEED specidalist to ensure that the LEED calculation is
correct and that the submittal requirements are complete.

[pe][s]
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Ultra High Efficiency Urinal

Less than .5 GPM

Obijective
Provide a highly water efficient fixture in cases in which
non-water urinals are not approved for use.

Benefits

Using these fixtures can help in obtaining the LEED pre-
requisite and credits under the WE category, and meeting
building WE goals.

Limitations

The quality, flow, and user satisfaction differs amongst
brands. Particular brands should be installed for trial
periods in existing facilities. During the trial period,

the DDC should survey users and operators to develop
a list of preferences for fixture types and brands.

May not be appropriate or option may not be available
when vandalism is a concern, such as in correctional
facilities.

Fixtures cost more and may require a greater lead time
for delivery.

Flushometer valves and bowls are specified as a single
combination and cannot be used with different manufac-
turers products.

Replacement cost may be higher until fixtures are more
readily available.

Some manufacturers only offer sensor operated fixtures.

Technology

The technology of the fixtures is similar to other flushom-
eter valves. They are manufactured to operate af lower
water flow rates.
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Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

@ Commissioning Agent

[LS ] LEED Specialist

Required Tasks
Same as the other flushometer valve type fixtures.

After the DDC has completed the trial period, the DDC
PM will notify the plumbing engineer on installation and

brand preferences for these fixtures. [DDCPM



Non-Water Urinal

Energy Plumbing Systems
(2 Ps [ERJR ps [EY
Obijective

Reduce the amount of water and sewer flow at a fixture
compared with conventional flushometer type urinals.

Benefits

Uses virtually no water.

Easily recognized by the public as a sustainable effort.

Reduces flush aeration of bacteria into the air,
improving indoor air quality.

Reduces water use from flushometer valve failure.

No touch fixture.

Reduces building materials.

Reduces vandalism events in which flushometer valves are
intentionally held open.

Limits opportunities for mold growth, which results from
flooding, by reducing the risks of flushometer valve failures.

Limitations

Refer to codes and regulations including the NYC Plumbing
Code which require, “Approved waterless urinals may be
utilized only as part of an approved building water conser-
vation plan.”

Operators must monitor the usage and change the trap
sealant as required preventing sewer gases from escap-
ing into the toilet rooms.

Operators must clean fixtures as required by code and
manufacturer recommendations to ensure proper
operation.

Background

Non-water (sometimes called waterfree or waterless)
urinal fechnology has been in use for decades and is
used where water availability is limited. In the last few
years, the benefits, as well as the maintenance and cost
issues, are being recognized and jurisdictions allowing
the installation of these fixtures are becoming more
widespread. Non-water urinals will be included in the
EPA sponsored WaterSense labeling program for high
efficiency urinals.

The non-water urinal does not require flushing after each
use; it uses no water during operation. The fixture does
not have a flush valve and is not connected to the build-
ing’s domestic water system. It is connected to the
building’s waste system in the same manner as a flush-
type urinal, but reduces sewage flow because there is
no flush water entering the sewer system.

The buildup of solids in the drainlines behind non-water
urinals can occur when the fixtures are not installed
properly or where drainlines are not code complaint.

As such, the building owner may be required to clean out
the drainlines of the accumulation of struvite (ammonia
magnesium crystals) on a fairly regular basis. Failing to
perform such maintenance may result in a full blockage of
the drainline.

Non-water urinals have installation and maintenance
procedures that must be followed to ensure proper
operation. Generally, these requirements are much more
rigorous and costly than a flush urinal installation and,

in some cases, those life cycle costs may be higher than
a flush urinal. These procedures are listed below under
the Required Tasks heading. The fixtures are available
in fiberglass, acrylic, stainless steel, and vitreous china.
Each material requires a different cleaning and mainte-
nance routine.
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G5 Non-Water Urinal

Waste Piping

In Wall
/ Liquid Waste
Sealing Liquid

Water Closet
(Toilet)

Non-Water
Urinal

Install Hot Water Hose Connection
for Non-Water Urinal Cleaning j

pre

Install Non-Water Urinal Down
Stream of Flush Fixture
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Non-Water Urinal

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor
Commissioning Agent

[LS ] LEED Specialist

Required Tasks

Local codes - In general, non-water urinals are acceptable
under Local Law 86. Coordination with local building, plumb-
ing, and health authorities is recommended early in the
design process. Refer to codes and regulations including
the NYC Plumbing Code which require, “Approved water-
less urinals may be utilized only as part of an approved

building water conservation plan.

DDC Standard - The trap sealant fluid or cartridge must be
changed on a regular basis. The sealants and traps are
patented by the manufacturers and are not interchange-
able. Some manufacturers recommend changing the
sealant every 1,500 uses, while others recommend up to
every 7,000 uses or quarterly. However, studies show that
the average lifetime of a sealant cartridge is closer to
2,500 uses. Each manufacturer also has a unique seal
maintenance routine. Some utilize a cartridge system in
which the entire cartridge must be removed and replaced,
while others require only the sealant to be changed.

Important Operation Note: Before these fixtures are
installed the DDC and the building operator shall install
these fixtures under a trial use. During the frial users,
housekeeping, and operators should be surveyed and
asked about the pros and cons of the fixtures. After the frial
period, the DDC shall develop a list of acceptable types,
installations, and manufacturers for the plumbing engineer
to specify on the construction documents during the

schematic document phase of design.

Trap Seal Maintenance - The trap seal material requires
maintenance based on the amount of usage. In some
cases, cartridge replacement is required. Others require
the addition of liquid seal, simply poured into the fixture
trap. DDC and building operations should develop a
maintenance schedule to ensure proper operation of the
fixture. The DDC PM or building operator shall provide
the plumbing engineer with documentation showing

a maintenance plan is in place before the plumbing

engineer specifies the fixtures.

Trap Wash - To reduce the build up of solids in the urinal
and building drainline, manufacturers recommend pouring
water in the trap at regular intervals. Building operations
are required to develop a maintenance procedure that

includes regular cleaning.

Hose Bibb - A domestic water hose bibb should be located
near the non-water urinals for the trap wash procedure. In
vandal areas the hose bibb should be located in a secure

area or with proper vandal resistant accessories.

Using non-water urinals can be included in the calculation
for LEED prerequisites and the LEED WE 3 Water Use
Reduction credits. The plumbing engineer shall coordi-
nate with LEED specialist to ensure that the LEED
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calculation is correct and all submittal requirements and
documentation are complete. | PE|[ LS |

Specification - Specify fixture manufacturers on the
DDC acceptable manufacturer list.

ﬁ Renovation

Removing a flush type fixture and replacing with a non-
water fixture may result in field coordination issues
that include:

Carrier Change - To maintain existing mounting heights,
the plumbing contractor may need to rework or replace
the fixture carrier in the wall.

Finishes - Replacing or reworking the fixture carrier may
require removing and patching wall finishes. The architect
may have to specify wall repairs.[ A ']

Mounting Studs - Upgrading mounting studs in walls
may require mounting the fixtures to existing carriers.
The contractor shall provide the proper studs for the

installation.

Gaskets - Installation will require additional gaskets to
maintain a sanitary seal between the fixture and carrier.

Rough-In Slope - Existing sewer rough-in may slope
toward the fixture and not the drain line in the wall. In
these cases the rough-in will have to be reworked to
maintain code approved slope. The plumbing contractor
will rework the rough-in for the new fixture.
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@9 More Efficient gd Ulira Efficient @ Innovative
The drain from the fixtures can connect to a building
blackwater system. However, in some cases it may be
preferable to isolate the drains from the blackwater system
because the waste from these fixtures is concentrated
with very little usable water. When the drains are isolated,
the piped system should be designed to handle the low
flow. Typical pipe slopes could be altered.

Currently there is ongoing research to develop systems
that can pretreat urine before it enters into the wastewater
freatment system. Buildings now in design and construc-
tion can make preparations for this new technology by
installing separate urinal waste piping from building waste
piping. The plumbing engineer and architect can provide
space for a future urine treatment system. [PE|| A |

Integration

EI( 2] Pumps
The fixtures use no water, reducing the amount of energy
required to pump water to plumbing fixtures.

Graywater systems that supply water to the building can
be reduced in size where non-water urinals are specified
because the overall demand for water is reduced.

Blackwater systems that collect waste from the building
flush fixtures and reuse the processed blackwater can
be reduced in size where non-water urinals are specified
because the overall demand for water is reduced.



Sink Faucet

2.2 GPM

Obijective

Sink faucets are used in applications that require more
extensive tasks than simple hand washing. See section

G 2 ). Sinks are typically used to wash utensils or fill water
containers. Since different types of sink applications require
different water flows, the goal is to match the appropriate
sink and faucet with the appropriate application, resulting

in the most efficient use of water.

Benefits

Reduces water, energy, and sewer flow when fixtures
match application.

The fixtures are available in different configurations and
options.

The fixtures work well in service sinks or food service
applications.

Limitations

Using these faucets will not help in reaching the LEED WE
prerequisite and will not add LEED credits.

The discharge from these sinks is not recommended for
use with graywater systems because of the chemicals or
food waste that may be introduced info the system.

Not recommended for use in most light kitchen or break-
room applications.

Background

Sink faucets are used in three broad categories. The first
category is light use in residential and office breakrooms.
These fixtures can use lower flow faucets as discussed

in section [Z3(2b) and 3 2¢ |.

The second category, which requires heavy use in
non-residential applications such as service sinks,
laundry sinks, and culinary sinks, is covered here. These
faucets are used for filling sinks, buckets, or containers
with a predetermined amount of water. As a result,
lowering the flow from the fixture will not reduce water
consumption, but will increase the amount of time
required to fill the container.

Some of these applications may be exempt from the LEED
calculations. Close coordination with LEED specialists
is required.

It is the task of the building team to identify and install
appropriate fixtures, balancing water reduction with
appropriate levels of performance.

Lead Content

Lead is used in the faucet manufacturing process. While
fixtures do not contain the high levels of lead as in years
past, they can contain levels that exceed some health
concerns. Several states have passed laws to reduce the
amount of lead in fixtures from 8% fo less than 1/4 of a
percent!. In response, manufacturers now typically offer
fixtures that meet current requirements.

The DDC design team should specify faucets that meet
the lower lead requirement in cases where water could

be ingested such as in food preparation areas that have
spouts to fill drink containers, or lavatories with drinking
water. These fixtures are new to the market and may not
be available with all the accessories required for particular
applications. Facilities for children or those with compro-
mised health should be the first priority to receive these

1 California Assembly Bill 1953 (AB1953)

Plumbing Fixtures / 081



faucets. When fixture models are available, they should
be used first in the following types of facilities:

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

[cx] Commissioning Agent

Required Tasks

During the schematic design (SD) phase, the DDC PM,
architect, building owner, and plumbing engineer should
meet to determine which fixtures, if any, must incorporate
a higher flow fixture. These fixtures should not be used

in applications where lower flow sinks can be used.

[oocem][A |[eo][PE]

The plumbing engineer should specify faucets with
a lead level of less than 1/4 of a percent. Refer o lead

section above.
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Commissioning should verify that the specified faucet
is installed and the faucet controls are operating

properly.

J : . :
@9 More Efficient gd Ulira Efficient @ Innovative
More efficient buildings or buildings with more aggressive
sustainable standards should only use these fixtures where
applicable. During the SD phase, the DDC PM, building
owner, architect, and plumbing engineer should only
specify these fixtures after consultation with the users.

[oocem] [ A | [eol [ pe]



High Efficiency Sink Faucet

Less than 2.2 GPM

Plumbing Systems

Ps [EX)

Energy

EN [ OP [

Operations

Obijective

Use less water, generate less sewer waste, and save
energy while performing most of the major functions
of the 2.2 GPM fixtures.

Benefits

These fixtures are very common and are available in many
options.

The fixtures work very well in most residential and office
applications.

Users usually do not notice the lower flow rate.

The installation of filtered water fill spouts next to sink
faucets in break rooms addresses a problem that had
arisen in recent years: the increased use of single use
bottled water containers. DDC buildings should encourage
the use of reusable containers in staff locations further
promoted by the installation of filtered water taps on the
sinks. In these applications, staff can fill reusable contain-
ers to keep at their workspace to supply drinking water.

Refer to 3 8 .

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDCPM | DDC Project Manager

Limitations

May not provide enough flow for some washing needs.

Background

These fixtures are typically designed to use between
1.8 o 2.2 GPM and are readily available in many price
ranges and options. Some fixtures reduce water usage
with a simple flow restrictor in the spout, which can be
removed easily. However, better made fixtures, that
should be used in DDC facilities, integrate the flow
restricting device into the fixture.

Low flow fixtures are appropriate for most residential and
office kitchen or breakroom applications. Breakroom or
bar sinks may be used for occasional coffee pot or coffee
cup cleaning and in most cases, using a fixture that uses
2.2 or even |1.8 GPM is acceptable. Specification of sensor
operated valves is not recommended because they do

not work well in utensil cleaning applications.

[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

[cx] Commissioning Agent

[LS ] LEED Specialist

Required Tasks

During the schematic design (SD) phase, the DDC PM,

architect, building owner, and plumbing engineer should
meet to develop a list of acceptable manufacturers to be
used on the project. The team shall use quality commer-

cial grade fixtures. [A]

During the SD phase, the DDC PM, architect, building
owner, and plumbing engineer should meet to determine
which type of fixture will be used at each application.

[oocem][A |[6o] [ PE]
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Using low flow faucets on sinks can be included in

the calculation for the LEED prerequisite and for LEED
WE Credit 3 Water Use Reduction. The plumbing
engineer shall coordinate with the LEED specialist to
ensure that the LEED calculation is correct and that

all documents and submittal requirements are complete.

[PE] [Ls]

Commissioning should verify that the specified faucet
is installed correctly and that the faucet controls are

operating properly.

) . - :
@9 More Efficient gd Ulira Efficient @ Innovative
More efficient buildings or buildings with more aggressive
sustainable standards should use these fixtures where
applicable. During the SD phase, the DDC PM, building
owner, architect, and plumbing engineer should specify
these fixtures only after consultation with the client.

[oocem][A |[6o] [ PE]

During the SD phase, the DDC PM, architect, building
owner, and plumbing engineer should meet to determine
if a graywater, blackwater, or other water reuse system

is feasible for use in the facility. The supply water fo all
sinks shall be fed from the building potable water system.
The supply water shall not connect to any of the building
water reuse systems. The drains from sinks can feed into
a building water reuse system if there are no excessive
chemicals used in the building or if food waste will

not enter the system. The team shall coordinate with

the water reuse filter manufacturer to verify that no
adverse materials are entering the waste stream that
could compromise the safety of the reuse system.

[oocem][A |[eo] [ PE]
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If it is determined that a water reuse system will be
specified, the plumbing engineer will include the sink
flows in the water balance.

Integration

Water from the sink drain can supply water to a graywater
system. The building drinking water supply water is
always connected to sinks.

(1 ) Water Heater

Low flow faucets lower energy usage at the water
heater. In applications with multiple systems water
heater sizing can be reduced.

(13( 3 ) Commissioning
Verify HE faucets are installed.



Foam Flush Toilet

70

Operations

CR CR(s)

Obijective
Eliminate (or nearly eliminate) toilet waste into the municipal
sewer system.

Benefits

Reduces or eliminates water, energy, and sewer flow
compared to standard toilets.

Waste product can supply nutrients for local landscaping.

Eliminates, or nearly eliminates, toilet waste from the
municipal waste system and saves potable water.

Limitations

Note on foam flush and non-water toilets: The NYC
Department of Health and Mental Hygiene, The NYS
Department of Health, NYC DEP, U.S. EPA, and other
agencies are developing standards. The DDC manage-
ment team and the design and construction team will
have to work closely with these agencies as these
standards are issued and developed to ensure that
the system meets regulatory standards.

Non-traditional systems will require knowledge by the
entire building professional team.

Not acceptable in many building types by some city
agencies.

May require special variances and approvals from sewer,
health, and other agencies.

There may be cultural concerns regarding sanitation.

Not recommended in health care or correctional facilities.

For optimum operation, plant material and growing areas
should be located near the toilet rooms.

Technology

The foam flush toilet looks and functions much like a
conventional toilet fixture. It uses a mixture of bio-compati-
ble soap and water to carry toilet waste to the composting
system below via a conventional 4" drain line.

Each flush uses only about 3 ounces of water, making
it fully compatible with the composting process. Since
the foam flush fixture is using water to carry the waste,
it is possible to locate the fixtures slightly offset from the
compost system.

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

@ Commissioning Agent

(S| LEED Specialist

Required Tasks
dd d
14 Efficient ¢ More Efficient

Non-water toilet systems will rarely be specified in either
efficient or more efficient buildings.
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Foam Flush Toilet

(1) DDC should contract with non-water
toilet vendor during schematic design
(SD) phase.

@ Plumbing engineer shall coordinate
piping and water connections to
non-water toilet and composter.

(3)  Plumbing drawings should specify
piping from foam type toilet to
composter. Route piping as per
vendor recommendations.

(4)  Connection from non-water toilet
to composter shall be installed by
vendor.

(5) Foam flush toilet shall be provided
by vendor and installed by plumbing
contractor.

Non-water toilet shall be provided
and installed by vendor.

Composter fan shall be provided by
vendor and installed by plumbing
contractor. Plumbing engineer shall
coordinate controls and power
requirements to electrical engineer
to include in contract documents.

Vent piping shall be shown on
plumbing documents and installed
by plumbing contractor.

(9) Coordinate design, installation and
start up with vendor and manufac-
furer requirements.

Architect to coordinate with non-
water toilet system vendor for
composter access requirements.

Plumbing drawings should
show a hose bibb connection
for washdown cleaning.

Plumbing drawings should
show a floor drain.



Foam Flush Toilet PF

@4 Ulira Efficient @ Innovative Integration
The DDC PM, building operator, and plumbing engineer

should coordinate the approval process with the regulatory
agencies when foam flush or non-water toilet systems are

(*I3 Operations
These systems require a commitment and a dynamic

considered. program by building operations personnel. In some cases
this can overlap with ongoing landscaping tasks. For

The DDC PM, plumbing engineer, building operator, example, the landscaping staff can develop a plant

landscape designer, and landscape operator should nutrition plan to ship, mix, and distribute plant nutrients

develop a proposed system during the schematic design  to the landscaping, which can overlap with the treatment

(SD) phase of the schedule. The team shall determine system tasks.

if the system will be included in the design of the building. L

Alternate SD may be required for the construction man- @@ Commissioning

ager fo review in order to develop the cost estimate. The system may require added commissioning efforts

[A] to ensure proper operation at building startup.

These fixtures require proper maintenance operations
to function safely and efficiently. The DDC shall obtain a
maintenance agreement or develop a regulatory agency
approved maintenance program during the SD phase.
DDC will provide the plumbing engineer documentation

that a plan or agreement is in place.

The use of foam flush or non-water toilets can be included
in the calculation for the LEED prerequisite and credits
under WE 2 Innovative Waste Water Technology and WE
3 Water Use Reduction. The plumbing engineer shall
coordinate with the LEED specialist to ensure that the
LEED calculation is correct and that all submittal require-
ments and documentation are complete. | PE|[ LS |

Using this system will typically impact the building layout.
The plumbing engineer shall coordinate with the architect

on design options. [PE|[ LS|

The building operator shall develop a procedure to maintain

the system.
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PF 1]

Composting Toilet

Obijective
Provide an alternative non-water toilet system.

Benefits

Do not have to be located in close proximity to the growing
areas.

Can ship compost to off-site growing areas.

Can operate with little use of mechanical systems com-
pared to the pumping systems required for bio-treatment
systems.

Limitations

Similar to the foam flush systems.

Note on foam flush and non-water toilets: The NYC
Department of Health and Mental Hygiene, The NYS
Department of Health, NYC DEP, U.S. EPA, and other
agencies are developing standards. The DDC manage-
ment feam and the design and construction team will
have to work closely with these agencies as these
standards are issued and developed, to ensure that
the system meetfs regulatory standards.
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Technology

Typically, dry composting systems are designed to
collect the waste in a bin beneath the fixture. The com-
posting system requires activities from the operations
personnel on a regular basis. The bin has to be acces-
sible to building operations personnel from nonpublic
portions of the building. These fixtures work well in nature
centers or facilities remote from the municipal sewer
system. However, they can also be used in larger
facilities, such as office buildings.

Integration / Required Tasks
The integration and required tasks are similar to the

foam flush type [Z3 7a .



Drinking Fountain

Objective

The increased use of single use bottled water containers
and bottled water dispensers has created a number of
adverse environmental impacts. Processing, bottling,
shipping, and disposing of waste associated with bottled
water generates emissions and strains infrastructure and
landfills. Providing drinking fountains and spouts to fill
reusable containers helps mitigate these impacts.

Benefits

Reduces landfill waste.

Reduces carbon emissions from frucks that transport
bottles.

Increased access to drinking water results in both public
health and financial advantages for NYC and the general
public.

Limitations

Using these fixtures will not add to LEED credits in the
current LEED v3 rating system.

Some users may prefer to have filtered water available.

Operations are required to clean fixtures and encourage use.

Operations are required to maintain filter systems.

Background

The growing popular trend toward single use drinking water
bottles and bottled drinking water dispensers has created a
cultural norm. As of January, 201 |, the NYC PC no longer
accepts bottled drinking water dispensers in lieu of required
fountains. Furthermore, most fountains must have the
addition of a separate faucet for container re-fills.
Unfortunately, drinking fountains have been negatively
portrayed as unclean and inconvenient. Of course, a more
amenable drinking fountain can heighten use.

Building Profession Task Designations

Before the building professional team can use this fixture
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

[cx] Commissioning Agent

[LS ] LEED Specialist

Required Tasks

Bottled water dispensers should not be used in place of
drinking fountains. In the contract document, the design
team should specify 50% more drinking fountains than the
code requires. Drinking fountains shall be located where
they are accessible to all building occupants. In buildings
with workers or offices where containers such as cups

or personal water bottles are used, a fill spout shall be
included in the fixtures. All fixtures shall be cleaned and
maintained according fo a strict schedule to encourage
use. Refrigeration systems in drinking fountains shall be

R-134a (or better). [A]

J . : :
@9 More Efficient gd Ulira Efficient @ Innovative
Provide filtered water dispensers. When filtered water
systems require backwash, specify filters that use a water
pressure backwash control fo minimize the number of
cycles. The building operator shall provide input on the
type of filter equipment to be used. Fountains in mulfi-level
facilities should be located so that a single filtered water
riser can be installed to supply water to fountains on all

floors from a single system.
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m Mechanical Systems

In mechanical systems, water consumption can be
reduced in two ways. The first way is to install efficient
systems that use less water. Careful planning in the
design phase by the design and building operations
teams can produce an efficient building, in most cases
at very little added cost to the construction budget. For
example, designing and installing an efficient water
cooling tower system adds little to the construction cost
of the facility when compared to the benefits of reduced
water and sewer usage. Effective monitoring will then
ensure that the system is operating efficiently. An efficient
facility requires the operations staff to incorporate a
measurement and verification plan along with a commis-
sioning plan to keep the facility operating properly.

The second way water consumption can be reduced

is by reusing water that is normally discharged into

the sewer. In most urban areas only 30% of the water
consumed is required to be drinking water quality. The
other 70% is used for irrigation, mechanical cooling systems,
water filtration, or laundry equipment. Many of these
systems discharge relatively clean water, which can be
reused as supply water to other mechanical systems.

Mechanical equipment uses large amounts of water
for cooling, ventilating, or heating. Losses are incurred
through:

Evaporation into the atmosphere from inefficient
cooling towers

Dumping into the sewer from unmonitored,
dysfunctional, or leaky valves
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Unmonitored and unverified automatic backwashing
systems dumping water into the sewer

Malfunctioning or inefficient cooling fower water
treatment systems dumping water into the sewer

The opportunities to reduce water consumption vary
from simply specifying different equipment options, using
water efficient equipment, or using reuse water to supply
the water needs for building processes.

Identifying and selecting strategies to reduce water
consumption in mechanical systems usually does not
have cultural implications. However, implementing these
strategies in a project through design and construction
will require leadership from the DDC PM to keep the
focus on long term water efficiency goals, as well as short
term analysis of upfront cost increases offset by long
term cost benefits.



Equipment Cooling
(No Potable Water)

Mechanical Systems
(Ms| CR(3)

Owner Furnished Equipment

OFE

Obijective
Equipment can be cooled with air flowing through the
equipment and not domestic water.

Operations

Benefits

Reduces water, sewer, and energy use in a building by
eliminating “once through” use in cooling equipment.

Limitations

In some cases it is impractical to install air-cooled
equipment.

Background

Some equipment uses potable water for cooling. The
supply water flows through the equipment and cools the
equipment. The warm water is then dumped into the
building waste system. As a result, drinking quality water
is wasted down the drain. Most icemaker and drinking
fountain cooler equipment is now available with an air-
cooled option that does not use potable water. In some
cases, the building chilled water or condensing water
can be used to cool equipment.

Note: as of January |, 2011, the NYC PC prohibits the
use of potable water for once through cooling.

Building Profession Task Designations

Before the building professional team can use this sytem
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

@ Commissioning Agent

[ME] Mechanical Engineer

Required Tasks

) iy iy
@49 More Efficient gd Ulira Efficient
d Innovative
Mechanical and plumbing engineer should not specify
“once through” cooling equipment such as remote chillers.

[ee] [me]

In the event water cooled equipment is specified, the
mechanical engineer should use building condensate
water to cool the equipment. When condensate water is
not available, domestic water should be metered in order
to collect datfa for the building management system.

[pe] [me]

Mechanical engineer shall review owner furnished equip-
ment (OFE) documents fo identify equipment requiring
water cooling and notify DDC PM if equipment is speci-
fied. If equipment is used, condensate water should be

used if it is available. [ME]

Owner purchasing deparfment should have a standard
“not to purchase” list of equipment, such as ice machines,

that use domestic water cooling.
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81 Equipment Cooling (No Potable Water)

Integration

CR(3) Commissioning Verify on-site that “once through”
cooling equipment is not installed.

('8 Mechanical Systems If air cooled is not available,
provide building mechanical water.

(13 Owner Furnished Equipment

Some of this equipment is specified by the owner.
Operators will develop a program by which these
systems will not be purchased.
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Cooling Tower

Operations
orjor[ER
Obijective

Reduce process water supply.

Benefits

A building with efficient mechanical systems will require
less energy and water during operations.

Limitations

Up-front equipment and installation cost maybe higher.

Higher engineering costs may be incurred to design more
complex systems.

Non-traditional systems may require new operational
procedures.

Background

In large energy consumption facilities, up to 70% of water
consumption is in process water or nonpotable water
applications. Cooling towers will use a large portion of this
process water.

Building Profession Task Designations

Before the building professional team can use this equip-
ment it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

@ Commissioning Agent

[ME] Mechanical Engineer

Required Tasks

Water meters must be placed on the cooling tower make-
up connection to the domestic water feed. A second
water meter should be connected on the cooling tower
blow down. Meter systems shall connect to the building
management system or fo a system from which the build-
ing operator can collect water meter data. Water meters
should be specified in the contract documents. [ME]

When cooling towers are employed, the design team
should look at options to reduce system domestic water
usage. Where condenser water is being lost to the atmo-
sphere, drift eliminators should be used. In other cases,
combination sensible and evaporative type cooling fowers
are applicable. The mechanical engineer should develop
options and coordinate with the building operator during
the schematic design (SD) phase. The mechanical
engineer and building operator will determine the

appropriate system. [ME]

The plumbing engineer, with input from the mechanical
engineer, should calculate a preliminary water balance

on the proposed water demand to the cooling tower and
possible water sources from mechanical equipment. The
preliminary water balance should be completed during the
SD phase. The plumbing engineer and mechanical engi-
neer, with input from the building operator, should develop
a plan to include a future water reuse system to provide
make up water to the cooling towers. If the amount of air
conditioning condensate is high and the layout of the cool-
ing coils in the building allows, a dedicated condensate
collection piped system should be installed. In the future

a pumped collection system could route the condensate
to the cooling towers or another water source need in the
building. The building layout will need to provide space
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and connection points for a future reuse water connection
to the cooling ftower makeup. The electrical engineer will
also provide space for panels and electrical feed to future

pumps and equipment. [ PE | [ME] [BO] [ EE]

Water efficient facilities should monitor and improve

the cooling tower’s “cycles of concentration,” which is
calculated as the ratio of the concentration of dissolved
solids (or conductivity) in the blowdown water compared
to the makeup water. More solids and minerals in

the water result in a higher blowdown rate, which will
affect efficiency.!

The cycles of concentration can be improved with a
monitoring program. During the construction document
phase, the mechanical engineer should include makeup
and blowdown meters (as described above), conductivity
controllers and overflow alarms. [ME]

Concentration cycles in cooling towers typically range
from three to seven. Because New York City uses surface
supply water that is quite low in minerals, cooling towers
are often allowed fo concentrate af a rate of seven or
more. The building operator should monitor the cooling
tower makeup water and set a goal of a minimum

of seven cycles.

The goal for the building operator should be to use no
more than 2.3 gallons per ton hour of potable water for
cooling tower makeup. Alternatively, calculations should
be prepared during operations showing that the cooling
tower system uses 10% less water than conventional

systems.

Cooling Tower

The commissioning team shall review the contract docu-
ments and verify the installation of the equipment during
the construction phase. [CX]

) iy
@4 More Efficient
Implement the tasks outlined above for efficient buildings.

The plumbing engineer and mechanical engineer shall
coordinate data during the schematic design phase
and develop a design to include water reuse for cooling
tower makeup. A water balance should be performed
to include building condensate or stormwater for a feed
system. Alternative designs may be required for con-
struction manager (CM) review. The proposed system
will have to be coordinated to meet regulatory require-
ments. The team must determine the appropriate water
reuse system to offset domestic water feed to the cooling
towers. The system shall be included on the schematic

design (SD) documents. [ PE | [ME]

The commissioning team shall review the contract docu-
ments and verify the installation of the equipment during
the construction phase. [CX]

44 Ulira Efficient @ Innovative
Implement all tasks outlined above for efficient buildings.

The plumbing engineer and mechanical engineer shall
coordinate data during the schematic design phase in

order to develop a design to use 100% water reuse for
cooling tower makeup. A water balance should be per-
formed to include building condensate or stormwater

1U.S. Department of Energy, Energy Efficiency and Renewable Energy, Federal Energy Management Program,

Water Efficiency BMP #10 - Cooling Tower Management

http://www]1.eere.energy.gov/femp/water/printable versions/water bmp10.html
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for a feed system. Alternative designs may be required
for construction manager (CM) review. The proposed
system will have to be coordinated to meet regulatory
requirements. The team will determine an appropriate
water reuse system(s) to offset 100 % of the domestic
water feed fo the cooling towers. The system shall be
included on the schematic design (SD) documents.

[pe ] [me] (o] [cm] [oocPm]

The commissioning team shall review the contract docu-
ments and verify the installation of the equipment during
the construction phase. [CM]

Integration

(*13 Operations
Develop a plan to monitor and improve cooling tower
operation including the concentration cycles.

(I3( 3 ) Commissioning
Verify on-site that the systems are installed and

operating properly.

Coordinate water makeup with other water reuse
systems.

After an efficient cooling tower system is designed, water
efficiency is increased when makeup water is provided
from a nonpotable water source, such as condensate,
stormwater, graywater or blackwater.
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Water Softener and
Water Filtration

msiED

Mechanical Systems

@2

Operations

oPlER

Obijective
Reduce the amount of potable water wasted with back-
washing of water filtration equipment.

Benefits

Reduces water usage in cooling towers.

Reduces soap usage in large laundries.

Limitations

The city has very soft water and so water hardness is not
an issue in most buildings.

Background

Water flowing through the natural environment collects min-
erals, and the amount of minerals in the water is referred to
as hardness. Water flowing into New York City is primar-

ily collected from surface sources and not underground
sources that increase water hardness. As a result, the city’s
water is relatfively soft and the drinking water and domestic
hot water do not usually need to be softened.

Mechanical systems require softer water than that
received through the city distribution system. If the water
is not softened, the minerals can damage mechanical
systems. Therefore, mechanical chilled water and boiler
water systems can have softeners.

Salf is most commonly used as a water softener. When
water softeners are used, it is necessary to include a back-
wash cycle to clean the system. Typically, a timer activates
the backwash system at regular times, even if the unit has
not been used. As a result, thousands of gallons of water
and salt are infroduced into the waste stream. Most manu-
facturers now provide sensors that will activate the back-
wash only when required by monitoring the hardness of the
discharge water. The backwash water is of high quality and
can be fed info a graywater or water reuse system.

Some buildings will require a higher quality of water that
will filter out chemicals and some biological materials in
the water. A common method uses a Reverse Osmosis
(RO) system. These systems are used when pure water
is required in facilities such as labs and health care.
These systems will backwash water through the filter
system and dump the water into the building drain. This
water is relatively high quality and should not be wasted
to drain. Specifying a sensor system on these filters will
reduce building water consumption.

Building Profession Task Designations

Before the building professional team can use this
system it is recommended that a team member is
assigned each task. Refer to building profession
key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

@ Commissioning Agent

[ME] Mechanical Engineer
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Required Tasks

The plumbing engineer or mechanical engineer should
specify water softeners, reverse osmosis (RO), or other
water filter systems that have sensors that activate

backwash only when required. [ PE | [ME]

Water meters should be connected on the supply and
drain piping on all large softening systems.

Building operations should develop a process to monitor the
amount of water discharged to the drain and to modify the
softener contfrols as required during operations. The water
use data should be kept in the building water balance.

Water meters should be installed on the inlet and drain
connections of other large building water systems, such
as reverse osmosis (RO). Provisions should be made

for future water reuse of the discharge water from the RO
system by providing a pod. During the SD phase, the
plumbing engineer should prepare a water balance to size
the equipment and connections for the RO pod.

The plumbing engineer, mechanical engineer, and build-
ing operations should ensure that the system meets all
requirements of appropriate regulatory agencies during

the SD phase. [PE][ME]

Commissioning should verify that the system is installed
correctly and operating properly at start up. [CX]

Building operations should develop a regular building
commissioning schedule during operations to verify effi-
cient operation and to make minor changes to the water

filter systems as needed. [BO][cX]
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Water Softener and Water Filtration

) - . :
@9 More Efficient gd Ulira Efficient @ Innovative
Water filter systems that have clean discharge, such as
RO, should be part of a water reuse system. The plumb-
ing engineer and mechanical engineer should meet during
the SD phase. The plumbing engineer should develop a
water balance to determine the size of the equipment and

the systems fo be fed. [ PE| [ME|

Integration

@8 (1) Cooling Tower

Softened water reduces the amount of makeup water
required by a cooling tower system.

(13( 3 ) Commissioning
Verify on-site that the systems are installed and

operating properly.

Backwash can be used to supply water to other systems.



HVAC Condensate
Water Reuse

Mechanical Systems

@2

Operations

oPlED

Obijective
Reuse collected condensate to offset domestic water
usage.

Benefit

Relatively clean water can be used with little processing.

Limitations

Condensate is available at limited times and the amount
will vary at different times of year.

Background

Condensate, which forms on air conditioning cooling coils
as humidity level rises, can be collected from air condi-
tioning systems for reuse. Calculations can be performed
to determine the anticipated amount of available conden-
sate. Some generalized studies have found that 0.1 gallon
can be produced for every fon hour of air conditioning
operation at 70% humidity level, increasing to 0.2 gallons
at 80% humidity, and 0.3 gallons at 90%.!

Systems should provide a dedicated piping system to
collect the condensate. This is usually a gravity type sys-
tem similar to a stormwater piping system. Discharge can

feed directly into mechanical systems, such as cooling
towers. Excess condensate can also be stored in tanks.

Building Profession Task Designations

Before the building professional team can use this
system it is recommended that a team member is
assigned each task. Refer to building profession
key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

@ Commissioning Agent

[ME] Mechanical Engineer

Required Tasks

The plumbing engineer, mechanical engineer, and DDC
PM should ensure that the condensate reuse system
complies with all the requirements of applicable regulo-
tory agencies. If the reuse system is approved, the feam
should consider options to use condensate for other

building systems. [ PE | [ME]

The mechanical engineer shall provide data to the plumb-
ing engineer to develop a water balance during the SD
phase. At this time, a decision should be made if a con-
densate system will be installed or if a condensate pod

will be installed. [PE | [mE] [80] [cm] [DDCcPm]

1 hitp://www.labdesignnews.com/LaboratoryDesign/LDO607FEAT 3.asp
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HVAC Condensate Water Reuse

[ : iy :
@4 More Efficient ¢gd Ulira Efficient @ Innovative
A condensate reuse system should be incorporated
into all more efficient, ultra efficient, and innovative build-
ings. The mechanical engineer should provide data to
the plumbing engineer to develop a water balance and

design a water reuse system for the building condensate.

[pe] [me]

Building operations should develop a procedure to moni-

tor and modify the system during operations, as required.

[60] [cx]

Commissioning should review the design, review the
coordination drawings, and verify that the system was
installed correctly and is operating properly. [cx]

Integration

@8( 2 ) cooling Tower
Condensate can feed cooling tower makeup water.

Condensate can feed info a plumbing system water
reuse system.

Condensate can be used to supply water to other
systems.

(13( 3 ) Commissioning
Verify onsite that the systems are installed and

operating properly.
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Bs

HVAC Equipment

Mechanical Systems

@(2)

Operations

CR(3)

Obijective
Reduce potable water use in HVAC equipment.

Benefit

Mechanical systems do not require drinking-quality water
and may use water from other building systems.

Limitations

Water quality and availability from other systems varies
and may not always meet the needs of the mechanical
systems.

Background

Building equipment such as air compressors and vacuum
pumps can use domestic water for system cooling. Make
up water for boilers, chillers, or cooling towers can use
water reuse systems.

Water for these systems can be supplied by stormwater,
condensate or graywater systems.
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Building Profession Task Designations

Before the building professional team can use this
equipment it is recommended that a team member
is assigned each task. Refer to building profession
key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

@ Commissioning Agent

[ME] Mechanical Engineer

Required Tasks

J iy iy
@4 More Efficient gd Ulira Efficient
d Innovative
The mechanical engineer and plumbing engineer should
not specify equipment requiring water seals or cooling
from the building potable water system. [ PE | [ME]

If water seals are needed, the water shall be used from a

building water reuse system. [ PE| [ME]

If water cooling is required, the system shall receive water
from the building condenser water system. [ME]



HVAC Equipment

If make up water is provided fo boilers, the system shall
be submetered per the NYC PC as of January |, 201 1.

Integration

@8( 2 ) cooling Tower
Develop alternative feed sources from other
water systems.

Install piping systems to provide makeup water
from nonpotable water sources.

(13( 3 ) Commissioning
Verify on site that the systems are installed

and operating properly.
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@ Civil Systems

Civil Systems include stormwater management practices
(SMPs) that primarily deal with the tfreatment and attenua-
tion of stormwater runoff to reduce the potential down-
stream impacts to existing conveyance systems and
receiving water bodies. They include the following practices:
detention and retention practices, infiltration practices,
filtering practices, and low impact development practices
that can be integrated with enhanced site development.

As the amount of impervious surface increases with
development, the volume and peak flow of stormwater
runoff increases as well. Similarly, the pollutant loading
increases due to the change in land use and amount of
impervious surfaces. Various pollutants of concern, including
but not limited to total suspended solids, phosphorous,
nitrogen, metals, hydrocarbons, and fecal coliform, are
deposited in stormwater runoff through atmospheric
deposition and land use.

The goal of this section is to promote better site design,
reduce impervious surfaces, promote infiltration where
feasible, decrease potential pollutant loading, and decrease
volume and peak flow of stormwater runoff. The practices
presented herein are meant to be integrated with other
sections of this manual. For example, using permeable
pavers and filter strips will not meet the recommended
efficiency rating; however, when combined with infiltration
practices, an ultra efficient or innovative development can
be achieved. Most of the SMPs are designed to treat and
aftenuate stormwater runoff, however, there are some
practices that when coupled with building systems, may
reduce the amount of potable water usage. For example,
practices such as cisterns and detention or retention,
where temporary storage of stormwater runoff is provided,
can help reduce water usage through integration with a
graywater system as well as the irrigation systems.
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Most design engineers will follow the New York City
Department of Environmental Protection (NYCDEP)
regulations for site connections to sanitary and storm
sewers, as well as New York State Department of
Environmental Conservation (NYSDEC) requirements
for the State Pollutant Discharge Elimination System
(SPDES) General Permit for Stormwater Discharges
from Construction Activities.

The NYCDEP has various programs fo reduce the number
of combined sewer overflows (CSO) and improve the
water quality in the surrounding water bodies. Any new
connection to a city owned or maintained sewer would
require a Site Connection permit for which the applicant is
required to demonstrate that the proposed flows will not
exceed the allowable design flow to the sewer system for
that project. Compliance is often achieved by detaining the
stormwater flows on site to the maximum calculated
allowable flow as per the NYCDEP regulations. (Note the
NYCDEP is planning to update the allowable flow values
and will require greater on site defention.)

In accordance with PIaNYC 2030, the city’s plan for
improved water quality is o pursue proven solutions to
prevent stormwater from entering the combined sewer
system, capture the benefits of an open space plan, expand,
track, and analyze new Best Management Practices
(BMPs), require greening of parking lots, provide incen-
tives for green roofs, and protect wetlands.

As required by Local Law 5, the Susfainable Stormwater
Management Plan was developed to identify source
control strategies that reduce the stormwater volume and
pollutant loads within the combined sanitary and storm
sewer system. In addition to identifying BMPs that could
be implemented throughout the city for new and existing
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developments, the Sustainable Stormwater Management
Plan will also establish performance, design and construc-
tion standards, create incentive to encourage owners to
retrofit or construct such BMPs, and amend provisions

to the various city and agency codes.

The practices described within this section are to be
designed in conformance with the current NYCDEP and
NYSDEC requirements fo the maximum extent practi-
cable. Most projects within NYC would likely be consid-
ered redevelopment projects, under NYSDEC’s guidelines
and therefore the requirements of Chapter 9,
Redevelopment Projects, would typically be followed in
the sizing and design of SMPs. There are also other city
planning objectives and watershed planning goals that
should be considered during the site layout and design of
various SMPs described. Based on the Sustainable
Stormwater Management Plan 2008, the following design
manuals have been released to provide guidelines for
public projects: Street Design Manual (NYC DOT), High
Performance Landscape Guidelines (NYC Parks
Department), and Sustainable Urban Site Design Manual
(NYC DDC).

Please note these issues are addressed more in-depth
by two other DDC Manuals: The Sustainable Urban Site
Design Manual and Cool and Green Roofs.

For more information go to: http://www.nyc.gov/html/ddc/html/design/reports.shtml
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Obijective

Detention and retention stormwater management
practices (SMPs) capture stormwater runoff from por-
tions of the site and provide treatment and attenuation
of the peak runoff rate. An additional objective in NYC
areas where combined sewer system exists is to reduce
the peak stormwater runoff rate to the receiving com-
bined sewer system, thereby reducing the flows to the
Water Pollution Control Plant (WPCP) during wet weather
conditions and potentially minimizing the occurrence

of combined sewer overflow (CSO) discharges.

Benefit

Reduces the flow to combined sewers during storm events,
thereby reducing potential for combined sewer overflow.

Decreases peak flow rates and velocities in storm sewer
systems and at outlets to water bodies, thereby reducing
potential flash flooding and channel bank erosion.

Are recognized practices in NYC and well known to
building professionals.

Provides treatment of stormwater runoff, thereby reduc-
ing pollutant loading to receiving WPCP or water body
during a CSO discharge.

Provides positive visual aesthetic through creation of
ponds, if site constraints allow.

Improves public awareness through easily recognized
SMPs.
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Stores and reuses stormwater runoff for irrigation or
building graywater systems, thereby reducing potable
water use.

Can install certain systems below pervious or impervious
sidewalks, driveways, or parking areas.

Limitations

Given the dense urban landscape, it may be difficult to
place these SMPs and maximize the volume collected.

A long term inspection and maintenance plan must be
implemented onsite.

Potential safety issues with open water structures.

Ponds may pose potential issues for public concern
with regard to mosquitoes.

Background

Detention is an SMP used fo temporarily store a volume of
water and slowly release it over a period of time. Retention
is an SMP designed to store a volume of stormwater runoff.
It is stored until it is lost through infiliration and evaporation
without release. During the larger storm events, the reten-
tion pond would be designed to slowly release stormwater
runoff over a long period of fime.

There are two goals that may be achieved through the use
of detention and retention type SMPs: water quality and
water quantity. Where possible, detention and retention
systems should be designed to achieve both goals; how-
ever, given the dense urban landscape of the NYC area
both goals may not feasible. Therefore it is anticipated that
most of the systems will be below grade or roof detention
systems providing some treatment via primary settlement.
However, the design is based on attenuating stormwater
peak flow rates. Refer to NYC DEP website for updates on
addressing this issue.



Stormwater Detention and Retention Practices @ @

Embankment x
Riser “

/— Emergency Spillway

Stormwater runoff
from roof leader

or onsite storm
conveyance W—
¢
Forebay — / Barrel J
Micropool

/— Stable Outfall

¥ Anti-Seep Collar or

Filter Diaphragm

Civil Systems /107



Roof detention systems are included in NYCDEP's initia-
tive for onsite stormwater detention. Referred to as “blue
roofs,” they are typically specified for sites that are
primarily building structure and have no room for other
alternatives. This SMP may add cost to the roof system,
although it is less expensive than a green roof system.
Onsite detention is currently utilized throughout NYC, pri-
marily within the combined sewer system, where there may
be limited capacity to convey the storm and sanitary flow
during rainfall events. By reducing the storm flow rates,
more sanitary flow can be accommodated in the combined
sewer system reducing the potential for CSO discharges.
The detention SMPs will reduce the peak stormwater runoff
flow rate, thereby allowing more sanitary flow fo enter the
combined sewer system and be conveyed to the treatment
plant. The combined sewer overflow (mixing of storm and
sanitary flow) discharges to adjacent water bodies in these
systems are thereby reduced.

Detention and Retention Ponds

Specific as-built sewer systems located around a specific
project site can be located using maps showing where
the actual CSO is located, available through the NYCDEP
Water and Sewer Records Office.

Detention and retention ponds include:

Typically, site constraints in urban areas limit the potential
use of ponds. However, certain sites adjacent to open bod-
ies of water, such as parks, can be constructed with ponds,
possibly a retention pond or created wetland system.
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Where there are specific limitations to constructing a pond,
an underground detention system or roof detention sys-
tem can be designed. Underground systems can consist
of closed pipes, concrete culvert boxes, tanks of various
materials, for example. The size of the contributing area
combined with land use and maximum allowable depth

of the structure will be used to determine the preliminary
size of the SMP.

The following design considerations need to be
taken into account in sizing and placing a detention
or refention system:

Size of the Contributing Drainage Area - will help
determine the type of detention or retention system.

Available Head - the amount of available head should
be evaluated and will determine the available depth

of the detention/retention structure to ensure positive
flow through the stormwater management system and
prevent backflow or localized flooding.

Maintain Setbacks - separation from onsite septic
systems and buildings should be maintained if an open
pond system is proposed.

Maximize Separation to Utilities - maximize separation
to the stormwater system and avoid crossing utilities
where possible.

Rock - depth to rock is crucial to the design of open
pond systems as well as the underground systems. Rock
removal can add to construction costs.

Seasonal High Groundwater Table - depth to the sea-
sonal high groundwater table is crucial to the design
of open pond systems. For underground systems, the
buoyancy should be accounted for in the design of
the underground system.
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Forebays - forebay, located at the inlet, should be incor-
porated in the design of an open water pond to provide
settlement of the larger particulates and reduce the
incoming velocity.

Micropools - micropool near the outlet structure of an
open water pond will provide for additional settlement
of particulates.

Velocity Dissipaters - should be designed at the inlet
and outlet of the open water pond fo reduce the velocity
of outfall and prevent erosion.

Building Profession Task Designations

Before the building professional team can use this practice
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[A] Architect of record
Building Operator
Plumbing Engineer of record
Plumbing Contractor

[cX] Commissioning Agent
[s ] Licensed Surveyor

[ce] Civil Engineer

[LA] Landscape Architect

[sE] structural Engineer

[Ls] LEED Specialist

[ME] Mechanical Engineer

Required Tasks

The design team, including the architect, plumbing engi-
neer, and civil engineer, should evaluate the objectives
of the proposed project and determine adequate space
needed for detention system. At this point the design

team should determine whether an open water pond
system is of added value or if an underground system or
roof detention system will be necessary. For the design of
an underground system, the original design team should
evaluate the potential locations and depth needed for

this system. If an open water pond system is chosen, a
landscape architect should be consulted to help evaluate
appropriate plantings in and around the proposed pond. If
a blue roof system is to be used, the structural engineer
should be involved in this phase of the design process to
ensure proper structural support of the added weight of

the stored water. [ A |[PE][CE][LA][SE]

In efficient projects, there are two stormwater system
design goals: treatment of water quality and control of
stormwater quantity. The design parameters are based
on the Sustainable Sites (SS) LEED credits available for
stormwater design. [LS ]

To achieve water quality, the design team should develop
a site plan that reduces the impervious cover and maxi-
mizes the total volume captured and treated. The deten-
tion or retention pond should be designed to capture and
treat the runoff from 90% of the average annual rainfall.
The detention or retention pond should be designed in
accordance with the requirements of the New York State
Stormwater Management Design Manual (NYSSMDM).

In NYC there are four ways to achieve stormwater
quantity control based upon the existing impervious
surface coverage:

LEED requirements for site with greater than 50% imper-
vious coverage; and

LEED requirements for sites with less than 50% impervi-
ous coverage.



The one that produces the largest reductions of volume
and flow to the combined sewer should be used for the
design of the detention or retention system.

In cases the where a NYCDEP Site Connection Permit
is required, the NYCDEP regulations must be followed to
determine the detention volume required onsite based
on the storm event and associated runoff coefficients for
stormwater quantity. Currently systems are designed

for the 5 year storm event; however, based on the Sus-
tainable Stormwater Management Plan, the design
requirement may change fo the 10 year storm event.

A second method of achieving stormwater quantity control
is to detain the flows to existing conditions for the 1,10
and 100 year storm events. This can be achieved by
following the NYSDEC methodology for the Channel
Protection Volume, Overbank Flood Control and Exireme
Flood Control.

The other two sizing alternatives for quantity control
are based on the LEED requirements. For sites with an
impervious surface coverage greater than 50%, the
detention or retention system should result in a 25%
decrease in the volume of stormwater runoff from the

2 year, 24 hour storm event. Alternatively, for sites with
a total existing impervious surface coverage less than
50%, the detention or retention SMP should capture and
detain the postdevelopment peak discharge rate and
quantity for the | and 2 year, 24 hour storm event to
the predevelopment condition.

The overall site layout, taking info account the existing
and proposed utilities and available sewers, must be
evaluated to develop a stormwater system that captures
stormwater runoff from the new impervious surfaces and
conveys it o a detention or retention system. The design
team, including architect, plumbing engineer, and civil
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engineer, should work together to find suitable area for
the detention and retention system. Given the dense
urban landscape, directing the roof runoff towards one
or several areas will help in the overall design and best
use of the site. The roof leaders should be directed
towards this area to minimize the piping system and
potential confluences with other below ground utilities.

[a][e] [ce]

Hydrologic and hydraulic computations should be per-
formed to demonstrate the reduction of the peak flows.
A profile of the system should be provided, showing

the invert elevation of each structure and conveyance
system as well as other existing and proposed utilities.
Most sites are limited by the invert elevation and capacity
of the proposed or existing site connection. It is therefore
important to determine that there is sufficient elevation
and capacity to convey the stormwater runoff through
the detention system to the runoff outlet and avoid
conflicts with utilities.

A flow splitter or diversion device is often implemented
prior to the detention system. The diversion device would
be designed to divert the larger flows out of the system
to prevent the detention system from short-circuiting.

When a large portion of a parking area will be conveyed
to the SMP, a pretreatment device may be used prior

to the SMP. For example, a forebay could be used for

a pond or an SMP specified in cs|Ey Supplemental/
Pretreatment Practices could be used to allow the larger
particulates to settle prior to treatment in the detention
or retention SMP. Pretreatment is typically required to
minimize the sediment deposition within the SMP.

Certain construction factors need to be considered relative
to the groundwater table. If there is high groundwater,
dewatering operations should be considered during
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construction. Dewatering permits may be required from
NYCDEP if discharging into the sewer system. If directly
discharging to State waters, a separate permit may be
required from NYSDEC. For either of these permits,
implementation of filtration and other treatment technolo-
gies may be necessary as well as routine sampling and
testing for defined water quality parameters.

If rock or groundwater is encountered at a shallow eleva-
tion, the construction methods, including rock removal
and dewatering, should be considered in the overall cost
of the construction of the detention or retention system.

During construction, a licensed surveyor should set the
elevations of the outlet control structure. Survey during
construction will ensure that the system will perform as
designed, maximizing the water detained or retained

on site. ['s |

A long term inspection and maintenance plan should be
developed during the design and modified based on the
final as built conditions. This plan should be turned over
to the building operator to implement a schedule for long
term inspection and maintenance of the practice. [ CE]

” Renovation

Renovation projects should match the tasks of new
construction, but should be designed to capture only the
stormwater runoff from the new impervious surfaces.

Based on the preliminary findings of the Susfainable
Stormwater Management Plan, building renovations that
include roof repairs or replacement will likely be required
to detain | inch of stormwater, provided the existing struc-
tural supports for the roof system can support the loading
or can be modified at minimal cost. However, the specific
design goals are still being considered at this time and

so this should be used as a minimum. [sE]

J iy
@4 More Efficient
All of the design parameters for efficient projects should
be followed. However, to obtain the goals of a more
efficient practice, a larger volume of water should be
captured and detained or retained onsite. Generally, the
goal should be to reduce the peak flows by 25% to 50%
for the I, 2,10 and 25 year, 24 hour storm events. Peak
flow reduction can be achieved by collecting runoff from
additional portions of the site and conveying runoff to the
SMP, or by increasing the size of the detention/retention
SMP. The outlet control structure can also be modified
to increase the detention time and decrease the flow.

The stormwater conveyance system should be sized to
handle larger storm events. At a minimum it should convey
a 25 year storm event. Calculations should be provided to
demonstrate that catch basin grates can convey the runoff
from a 25 year storm from the contributing drainage areas.

¥ Ulira Efficient

Ultra efficient buildings require the same tasks as the ef-
ficient and more efficient projects and by reducing the peak
flows by 50% to 75% for the 1, 2,10 and 25 year, 24 hour
storm events. In addition to these tasks, the ulira efficient
building design team may need to determine the feasibility
of sizing a defention structure o accommodate these flows.

Ultra efficient design may also be achieved by reusing the
water retained for graywater systems, vehicle washing op-
erations, or irrigation systems. Integrating the water reuse
system into the building design will require coordination
of all system connections and fie-in points and inclusion

in the SD documents. [PE | [ME] [ CE][LA]

d Innovative
Innovative sites require the same tasks as the efficient
and more efficient, reducing the peak flows by 75% or

Civil Systems /1M



@ @ Stormwater Detention and Retention Practices

greater. If there is insufficient area fo achieve this peak ('8 Mechanical System

flow reduction, then consideration may be given if an ultra  Stormwater runoff, or nonpotable water, can be integrated
efficient design is proposed in conjunction with a minimum  into the mechanical systems.

of two of the following practices integrated into the storm-

water management system:

(B 4 ) supplemental/Pretreatment Practices and
(=8 ( 5 ) irrigation System
(=8 6 | Green Roof or

Integrating the water reuse systems into the building
design will require coordination among all the disciplines
involved in the reuse system, including all system connec-
tions and fie-in points, and inclusion in the SD documents.

[pe] [me] [ce][1A] [80] [DDCPM]

Integration

Where possible stored stormwater runoff can be integrated
into the nonpotable portion of the system thereby
reducing the water use.

(=3[ 4 ) supplemental/Pretreatment Practices and

(83 5 ) Irrigation System
Water reuse for stored stormwater runoff, thereby
minimizing the use of potable water.

(=8 6 | Green Roof or

May be used in combination with the detention system
o store water for reuse onsite.

Stormwater runoff can be stored onsite and integrated
into the graywater system.
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The objective of implementing infiltration Stormwater
Management Practices (SMPs) is to capture stormwater
runoff from the site and exfiltrate a volume of runoff. The
infiltration volume of water will be permanently removed
from the sewer system and become part of the ground-
water recharge. In combined sewer systems the peak
stormwater runoff rate is also reduced, thereby reducing
the storm flow to the Water Pollution Control Plant during
wet weather conditions and minimizing the potential

for the occurrence of a combined sewer overflow.

Benefit

Removes a volume of stormwater runoff from the com-
bined sewer system in the areas of combined sewers.
Can be installed below impervious or pervious surfaces
such as sidewalks, driveways, and parking areas.

Lower peak flow rates and velocities in storm sewer sys-
tems, thereby reducing the potential for flash flooding.

Provides channel protection depending on the volume
removed from the system.

Provides treatment of stormwater runoff through the
exfiltration in the underlying soils.

Increases groundwater recharge and reduce runoff
volumes.

Can be combined with other practices cited in

(3 3 JFiltering Practices or (&( 4 ) Supplemental/
Pretreatment Practices.

Limitations

Finding suitable soils with sufficient depth to groundwater
and an adequate percolation rate.

Should avoid infiltration from hot spot areas (vehicle
wash areas, fueling areas, chemical or petroleum stor-
age areas, vehicle maintenance areas, etc.).

Requires pretreatment.

Inspection and maintenance plan must be developed
and implemented adding long term maintenance costs.

Background

Infiliration is a common SMP used to treat stormwater
runoff and reduce the peak flows during storm events.
Infiltration practices are typically basins or underground
structures that contains a volume of water and exfilirates
it through the underlying soil. The types of infiltration
practices include:

Stormwater Infiltration Basin - an open pond system
with a forebay, grassed sideslopes, an outlet control
structure, and emergency spillway. The pond will tempo-
rarily store stormwater runoff and allow for exfiliration
through the subsoil.

Trench - a gravel trench that will capture surface flow
and infiltrate through the subsail.

Perforated Pipes - a system of perforated pipes wrapped
in geotextile fabric and gravel allow for stormwater runoff
to exfiltrate through the subsoil.

Drywell - typically a precast concrete chamber used to
temporarily store stormwater runoff.

Storage Chambers - typically these are manufactured
high density polyethylene chambers. The chambers have
slots or perforations along the sidewalls, are bottomless,
and are surrounded with gravel and geotextile fabric.
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Soil testing must be performed to confirm that soil condi-
tions are suitable for infiltration. Soil borings or deep test
pits can be performed to determine the soil horizons and
evaluate whether the soil is suitable. In redevelopment
projects there is a chance that the soils were previ-
ously disturbed or filled with construction and demolition
debris. In these instances it will be necessary fo deter-
mine the boundaries of the fill material and evaluate the
potential for a cut and fill system.

If suitable soil is present, a percolation test or permeability
test should be conducted on site. It is important to confirm
that the infiltration rate will sfill function properly in future.
The infiltration rate decreases over time due to changes in
the soil structure based on compaction and accumulation
of sediments from stormwater runoff. A proper depth to
rock and groundwater must also be maintained to maxi-
mize the depth of the soil treatment zone.

Certain infiltration practices, such as trenches, perforated
pipes, drywells, and storage chambers can be installed
below pervious or impervious surfaces. These systems
should be designed and installed in accordance with
NYSSMDM and manufacturers’ recommendations. Prac-
tices that will be subject to vehicular traffic loads shall be
designed and installed to withstand these loads.

A pretreatment device, possibly combined with a flow
diversion structure, should be used prior to the infiltration
practice. A sedimentation chamber or SMPs specified

in (BJ( 4 | Supplemental/Pretreatment Practices could
be used to allow the larger particulates to settle prior

to the infiltration practice. Pretreatment is typically re-
quired to minimize the sediment deposition within the
infiltration system.
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Building Profession Task Designations

Before the building professional team can use this practice
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

@ Commissioning Agent

[ce] Civil Engineer

Required Tasks

For efficient new construction, there are two stormwater
design goals: treatment of water quality; and, control of
stormwater quantity. The design parameters are based on
the LEED credits available for stormwater design under
the Sustainable Sites (SS) category. The architect should
consult with the site design engineer early in the concep-
tual development phase of the project to determine where
there is the best potential for infilfration systems. The
plumbing engineer shall also be involved in these discus-
sions to evaluate the roof leader system and the potential

to connect to the system. [A ]

To achieve water quality, the design team should develop
a site plan that reduces the impervious cover and maxi-
mizes the total volume captured and treated. The infiltra-
tion practice should be designed to capture and treat the
runoff from 90% of the average annual rainfall and meet
the requirements of the NYSSMDM.
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In NYC there are four ways to achieve stormwater
quantity control based upon the existing impervious
surface coverage:

LEED requirements for site with greater than 50%
impervious coverage

LEED requirements for sites with less than 50%
impervious coverage

The one that produces the largest reductions of volume
and flow to the combined sewer should be used for the
design of the system.

In cases where a NYCDEP Site Connection Permit is
required, the NYCDEP regulations must be used to
determine the detention volume required onsite based
on the storm event and associated runoff coefficients.
Currently systems are designed for the 5 year storm
event; however, based on the Sustainable Stormwater
Management Plan the design requirement may change
to the 10 year storm event. If site conditions are accept-
able the infiltration system should be designed for the
required detention volume.

A second method of achieving stormwater quantity con-
trol is to detain the flows to existing conditions for the 1,
10 and 100 year storm events. Reduction of peak flows
can be achieved by following the NYSDEC methodol-
ogy for the Channel Protection Volume, Overbank Flood
Control and Extreme Flood Control.
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The other two sizing alternatives for quantity control

are based on the LEED requirements. For sites with

an impervious surface coverage greater than 50%, the
infiliration system should result in a 25% decrease in

the volume of stormwater runoff from the 2 year, 24 hour
storm event. Alternatively, for sites with a total existing
impervious surface coverage less than 50%, the infiltration
practice should capture and detain the postdevelopment
peak discharge rate and quantity for the | and 2 year,

24 hour storm event to the predevelopment condition.

A Long Term Inspection and Monitoring Program should
be implemented to ensure the proper operation of this
system. The plan should be developed during the design
and modified based on the final as built conditions. The
plan should be turned over to the building operator to
implement a schedule for long term inspection and main-
tenance of the practice. Accumulated sediment shall

be cleaned out in conformance with manufacturer and

NYSDEC requirements. @

1’ Renovation

Renovation projects should match the tasks of new
construction and include capture of stormwater runoff
from the new impervious sources.

) .
&9 More Efficient
For infiltration systems in more efficient projects, the
infiltration SMP should follow the requirements of
Efficient — New Construction and aftenuate the post-
development flows by 25% to 50% for the 1, 2,10,
and 25 year, 24 hour storm event.



Infiltration Practices CS | @

¥ Ulira Efficient

Ulira efficient SMPs require the same tasks of the
efficient provisions and attenuate the postdevelopment
flows by 50% to 75% for the I, 2,10, and 25 year, 24 hour
storm event. If there is insufficient area to achieve this
peak flow reduction, then consideration will be given if

a more efficient design is proposed in conjunction with

a minimum of two of the following practices integrated
into the stormwater management system:

(=83( 4 ) supplemental/Pretreatment Practices and
(=8 5 ) irrigation System
(=83 6 ) Green Roof or

In order to implement this approach, the stormwater man-
agement system, including roof leaders and catch basin
grates, should be designed to convey the runoff from the
25 year storm event.

d Innovative

An innovative system may be achieved by eliminating the
stormwater runoff from a 25 year, 24 hour storm event.
This may be achieved by minimizing the impervious
coverage and integrating other aspects of @ including
detention and

Integration

B ) (B3] B 6] Civil Systems

To achieve the innovative level, it may be necessary
to integrate these various design practices.
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Obijective

Filtering practices capture stormwater runoff from the
site and pass it through media, which filters out the pol-
lutants entrained in the stormwater runoff. These types
of practices temporarily store a volume of water thereby
reducing the peak runoff rate for smaller storm events.
An additional objective, in NYC areas where combined
sewer systems exist, is to reduce the peak stormwater
runoff rate to the receiving combined sewer system,
thereby reducing the flows to the Water Pollution Control
Plant (WPCP) during wet weather conditions and poten-
tially minimizing the occurrence of combined sewage
overflow (CSO) discharges.

Benefit

Provides treatment of stormwater runoff.

Can be installed below pervious or impervious sidewalks,
driveways, and parking areas.

Provides attenuation of stormwater peak runoff during
smaller storm events.

Reduces the potential for CSO discharges in combined
sewer areas.

Enhances groundwater recharge through infiltration
in locations where the underlying soils are suitable.

Provides channel protection, if storage is provided above
the media layer.

Provides freatment for stormwater runoff from hotspot
areas.
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Limitations

These are below grade structures that must be designed
to avoid underground utilities.

Depending on the size of the contributing drainage areq,
a large area will be needed for the filter bed.

Available head is necessary to effectively convey the
stormwater through the media.

At some sites the appearance, while below grade, may
be perceived as aesthetically displeasing.

Groundwater table and rock ledge can minimize the
depth of the system and increase the construction cost.

Long Term Inspection and Maintenance Plan must be
implemented onsite.

The underground chambers may pose potential issues
for public concern with regard to mosquito breeding.

Background

Various forms of filtering practices are commonly used
to capture stormwater runoff from paved surfaces. Soil
testing should be performed to determine suitability for
potential infiliration. However, if groundwater or rock is
present, the filtering practice can be constructed with
an impervious liner or within a concrete structure.

Any of the following types of filtering practices can be
implemented for the site:

Bioretention - stormwater runoff is conveyed via sheet
flow to a landscaped area where the stormwater runoff
infiltrates through a 2.5 to 4 feet planting soil layer and is
conveyed offsite via an underdrain. In areas with suitable
soil and separation to seasonal high groundwater table,
the stormwater can be completely infiltrated.
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(3] Filtering Practices
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Filtering Practices

Surface Sand Filter - consists of a sediment chamber
followed by a filter bed comprised of approximately 18
inches of sand media, all located at grade.

Organic Filter - similar to surface sand filter, with an
organic filter medium in lieu of sand.

Underground Sand Filter - stormwater is piped to a
below grade concrete chamber, which consists of
a sedimentation chamber and filter bed.

Perimeter Sand Filter - similar to the underground sand
filter, however, stormwater runoff is conveyed via overland
flow through the inlet grates.

Building Profession Task Designations

Before the building professional team can use this
practice it is recommended that a team member is
assigned each task. Refer to building profession
key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

@ Commissioning Agent

[ce] Civil Engineer

[s ] Licensed Surveyor

[LA] Landscape Architect

Required Tasks

In the initial phases of developing the conceptual site plan,
the design team, including architect, civil engineer, and

plumbing engineer, should evaluate the potential for locating
the filtering systems. If an open water system is selected a
landscape architect should help develop the planting plans.

[a][ce][pe][1a]

In efficient projects, there are two stormwater system design
goals: treatment of water quality; and, control of stormwater
quantity. The design parameters are based on the LEED
credits available under the Sustainable Sites (SS) category
for stormwater design. Filtering practices are used primar-
ily fo treat stormwater runoff and are not typically used for
aftenuation of stormwater quantity. Therefore the goals for
control of stormwater quantity should be achieved in com-
bination with (83 1 ) Detention/Retention Practices or
(=8 2 infiltration Practices.

To achieve water quality, the design team should develop a
site plan that reduces the impervious cover and maximizes
the total volume captured and treated. The filtering practice
should be designed fo capture and treat the runoff from 90%
of the average annual rainfall and in accordance with the re-
quirements of the New York State Stormwater Management
Design Manual (NYSSMDM).

A flow splitter or diversion device is often designed for instal-
lation prior fo the filtering practice which allows the smaller
flows to be conveyed to the filtering practice and larger flows
to be diverted away from the filtering practice. Use of a flow-
splitter or diversion device will prevent short-circuiting.

Pretreatment is necessary to trap coarse sediments prior

to being conveyed through the filter media and can be
achieved with any of the practices in @ Supplemen-
tal/Pretreatment Practices. A sedimentation chamber can
also serve as pretreatment for filtering practices.
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Filtering Practices
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Certain construction factors need to be considered
relative to the groundwater table. If there is high ground-
water, dewatering operations should be considered during
construction. Dewatering permits may be required from
NYCDEP if discharging into the sewer system. If directly
discharging to State waters, a separate permit may be
required from NYSDEC. For either of these permits,
documentation of filtration and other treatment technolo-
gies may be necessary.

If rock or groundwater is encountered at a shallow eleva-
tion, the construction methods, including rock removal
and dewatering, should be considered in the overall cost
of the construction of the filtering practice.

During construction, a licensed surveyor should set the
elevations of the inlet and outlet structure. This will ensure
that the system will perform as designed, maximizing the
water defained or retained on site. [ |

A Long Term Inspection and Maintenance Plan must be
developed during the design and modified based on the
final as built conditions. This plan should be turned over
to the building operator to implement a schedule for long
term inspection and maintenance of the practice.

’1 Renovation

Renovation projects should match the tasks of new
construction, capturing the runoff from the new impervious
surfaces.

) -
@9 More Efficient
Following the design requirements of Efficient - New
Construction and exceed the target water quality
volume by more than 25%.
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¥ Ulira Efficient

Ultra efficient buildings require the same tasks of the
Efficient - New Construction design requirements and ex-
ceed the target water quality volume by more than 50%.

Integration
(=8 1 ) Detention/Retention Practices
(=8 2 ) infiltration Practices

(4 ] Supplemental/Pretreatment Practices



Supplemental/

Pretreatment Practices

cs iy

Civil Systems

Cs)
Obijective
Various supplemental practices or pretreatment prac-

tices may be used to treat or reduce stormwater runoff
to the sewer system or water body.

Benefit

Provides treatment of stormwater runoff.

Reduces impervious coverage to decrease overall
stormwater runoff.

Can be combined with other practices such as detention,
retention, or infiltration to enhance pollutant removal and
further reduce the peak flow rates of stormwater runoff.

Reduces stormwater runoff and minimize potential flash
flooding.

In combined sewer areas, reduces potential for
combined sewer overflow (CSO) discharges.

Limitations

The land use type will guide the type and design of
the practice.

Suitable soil is required for some of these practices.

Depending on the contributing area, some of these
practices may be cost prohibitive.

Background

Supplemental/pretreatment practices are included in the
overall category of Stormwater Management Practices
(SMP). There are various low impact development
practices that can be implemented on site to reduce

the volume of runoff leaving the site. Practices such as
porous pavement, pervious pavers, rain gardens, storm-
water planters, cisterns, swales, or grassed or landscaped
filter strips can be implemented throughout the site to
reduce the impervious coverage. Typically any one of these
practices cannot freat the entire site, but portions of the
site may be directed to each of the practices. These
practices should be used as a way to disconnect the
impervious surface thereby increasing the travel time

of the peak runoff and potentially reduce the stormwater
runoff volume. Some of these practices rely on the
infiltrative capacity of the underlying soils. Additionally,
pretreatment devices such as oil grit separators, hydrody-
namic devices, and other proprietary products remove

a large portion of the floatables and larger particulates.
Refer to NYC DEP website for updates on possible
mandatory measures in the interest of city-wide run-off
reduction requirements.

Porous Pavement

Porous pavement is an asphalt or concrete surface that
is more permeable than typical surfaces. Typically a
stone reservoir is located below the porous pavement.
This surface will allow for infiltration therefore the subsoil
should be suitable for this practice. This SMP should

not be used in areas where salting and sanding are
required for winter traction.

Pervious pavers are a modular block porous pavement
where grass, sand, or gravel is used in the pore space.
Issues relating to accessibility and potential tripping
hazard should be taken into consideration before specify-
ing the use of pervious pavers, which should only be used
where appropriate. Certain pervious pavers can be
installed to meet American Disabilities Act (ADA) criteria.
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Typically stormwater runoff is conveyed via overland
flow to a landscaped, conditioned planting soil bed. This
SMP relies on a decent percolation rate and a vertical
separation to the seasonal high groundwater table.
Rain gardens should not be used in hotspot areas.

Typically the roof leader is directed to these small
landscaped SMPs that are placed near the building.
They can be in structured planters or below grade.

Stormwater runoff is captured and stored to be used for
irrigation or possible graywater use within the building

Low gradient grassed swales can capture stormwater
runoff and infilirate a portion of the volume. If soils are
not suitable, a filter media can be placed in the swale
and an underdrain can collect the filtered stormwater.

Gently sloping grassed or landscaped areas that can
slow the stormwater runoff allowing for some additional
infiltration. This area will also trap some of the larger
particulates and provide nutrient uptake.

Building Profession Task Designations

Before the building professional team can use this practice
it is recommended that a team member is assigned
each task. Refer to building profession key below.
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DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

[cx] Commissioning Agent

[ce] Civil Engineer

[LA] Landscape Architect

[ME] Mechanical Engineer

Required Tasks

The design team should evaluate the project objectives
and determine the most viable use of each of these
practices. The architect, civil engineer, plumbing engineer,
and landscape architect should review the potential loca-
tion for these practices and evaluate how they may be

integrated with other systems. [A | [La]

Most of these practices are not conventional stormwater
management practices. However, they are often proposed
to improve the land use and reduce the impervious surface
coverage. When implemented in conjunction with deten-
tion, retention, and infiliration practices, they can maximize
the pollutant removal efficiency and reduce the peak runoff
rates. The requirements outlined in the NYSSDM should
be followed for the design of each of these SMPs.

A Long Term Inspection and Maintenance Plan should

be developed for each of the proposed practices. A Long
Term Maintenance Plan will contribute to the effectiveness
of the practice over its lifetime.

Integrating the water reuse systems into the stormwater
management system design will require coordination
amongst all the disciplines involved in the reuse system,
including all system connections and tie-in points, and

inclusion in the SD design documents. [PE|[ME| [ CE][LA]
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Stormwater Planters
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Supplemental/Pretreatment Practices
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Supplemental/Pretreatment Practices 3 @

Integration

The cistern can be used to supplement the water
reuse system.

Civil Systems

These practices should be integrated to improve
the pollutant removal efficiency and further reduce
the stormwater runoff peak flows.
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Irrigation Systems

Operations Civil Systems
B2 B2
Objective

Irrigation systems should be designed to provide water
for onsite plant materials with a minimum of potable
water use. By designing an efficient landscape and irri-
gation system, there is the potential to reduce or elimi-
nate the potable water usage. If the source for irrigation
is integrated with detention systems or graywater reuse,
flows to the sewer system will be reduced as well.

Benefit

Establishes and maintains vegetation which, in addition
to aesthetic and air quality value, provides soil erosion
and sediment control.

Properly designed passively irrigated areas, with plant
materials that require no irrigation once established,
do not require permanent irrigation.

Indigenous plants are naturally attuned to the local
climate and soil conditions.

Limitations

Irrigation systems require periodic maintenance and
testing, and need occasional tuning to minimize runoff
and water application to paved surfaces.

Irrigation system water demands can be many times
higher than other uses within the building and tend to
have a higher percentage of water loss due to leakage
than other piping systems.

Irrigation systems, permanent, temporary, or ad hoc, may be
necessary on a site for various design and O&M reasons.
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Temporary and container plantings usually require
regular watering, and are not usually serviced by
irrigation systems.

The variety of plant materials that fit the design criteria
is limited.

Given the demands of an urban environment, the
use of nonpotable water for irrigation may not be
recommended.

Background

Selection of landscaping materials should be based not
solely on aesthetic design, but also soil, site, and climatic
factors. Although the range of species that are indigenous
fo the climatic zone, drought tolerant, and resistant to the
stresses of the urban environment is narrower than the
full line made available by commercial nurseries, selection
within this narrower class is key to water conservation.

Building Profession Task Designations

Before the building professional team can use this practice
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

[cx] Commissioning Agent

[1A] Landscape Architect

[ce] Civil Engineer



Irrigation Systems

Required Tasks

For an efficient building, potable water use for irrigation
should be reduced to 50% of the calculated mid-summer
baseline case. The design team should develop a site
design and building system that will minimize the potable
water used. This design parameter is based on the LEED
credit available under the water efficiency (WE) category.

[ce][ca]Pe]

In order to achieve this goal, the following techniques
may be considered:

Grade the site to minimize runoff and provide passive
irrigation.

Where appropriate, consider directing runoff from
site walkways, pedestrian plazas, and roofs into
planting areas.

Select and install species appropriate to the soil and
climate of the site.

Provide a rain gauge and timer to prevent irrigation
during rainfall.

A long term Inspection and Monitoring Program should
be implemented to ensure the proper operation of this
system. Proper care of the landscape area should occur
on a routine basis to ensure plant survival and maintain
the water balance to minimize the potable water use.

1’ Renovation

Renovation projects should match the tasks of new con-
struction, except that vegetation preserved due to signifi-
cant stature and historic significance may be excluded
from the efficiency calculation.

) .
@4 More Efficient
The design parameters within the efficient building fasks
should be followed, while using only captured rainwater,
recycled freated wastewater, recycled graywater, or
condensate from the air conditioning system for irrigation.
Please note that surface disposal of recycled wastewater
and graywater is generally not allowed, but has been
accepted by DOB and DOH on a case by case basis.
The stored stormwater from (&( 1 | Detention/Retention
Practices or (8( 4 ) Supplemental/Pretreatment
Practices can be used as nonpotable sources for irriga-
tion. Groundwater intercepted in a footing or surface
drain may also be used for irrigation so long as it does
not inferfere with the stormwater management system.

44 Ulira Efficient @ Innovative

Ultra efficient and innovative sites will feature landscaping
and grading that does not require a permanent irrigation
system. A temporary irrigation system may be used dur-
ing the first year to establish vegetation.

Integration

(13 2 ) water Audit

Consider metering outdoor water uses separately.
(8 2 ) Infiltration Practices

Follow as necessary for runoff.

Graywater and Blackwater Systems.
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Green Roof

Civil Systems

&(s)

Mechanical Systems

MS

Energy

ENEE)

Obijective

As a civil system, the plant and soil material of a green
roof provides attenuation of stormwater runoff from

an otherwise impervious surface and can provide urban
greenspace. The green roof system will reduce the
stormwater runoff flows to the sewer system through
evapotranspiration and infiltration through the soil,

thus helping to reduce combined sewer overflow (CSO)
discharges. A green roof incorporates plant and soil
material into a building’s roofing system to minimize

the solar load on the building’s HVAC system. The reduc-
tion in the solar loading reduces HVAC system size

and power requirements. By absorbing sunlight, green
roofs help to reduce the heat island effect.

Benefit

Provides aftenuation and treatment of stormwater
runoff.

Provides improved air quality through the additional
vegetation.

Provides a reduction of the heat island effect due to
the capacity of vegetation and soil to absorb solar
heat and insulate.

Can potentially create an urban green space for
recreational use.

132 / Water Conservation Manual

Limitations

Can potentially add significant structural loading to
a building.

Can require significant and regular maintenance.

Requires care in plant species selection.

Tree species are difficult to accommodate due to
deep root systems.

May require irrigation.

Potentially elevated runoff temperatures require
consideration if discharging directly to open waters
or sensitive habitats.

Building insurance policy and product warranties
should be reviewed for comparability with the green
roof system proposed.

Background

Green roofs are a modern application of the timeless build-
ing systems known as earth sheltered and passive solar
design. In the modern, urban iteration of this building tech-
nique, the solar shading and water absorbing properties

of soil and plant materials are used to lessen solar loading
on roofing systems, as well as provide the opportunity for
enhancing rooftops as special urban spaces.

The importance of the green roof system in reducing storm-
water runoff as well as reducing energy costs is discussed
in both the DDC Cool & Green Roofing Manual and the
PlaNYC Sustainable Stormwater Management Plan 2008.

The green roof systems within this section apply to earth-

based structures, such as parking garages. Typical building
green roof systems are addressed in . The structur-
al Engineer needs to evaluate and design the roof structure
to support the weight of the green roof system. Other green



Green Roof

roof components include watertight or waterproof mem-
brane, a drainage layer or gravel layer, geosynthethic layer,
soil media and vegetation. Extensive systems typically
consist of shallow soil media and vegetation with a shallow
root system and generally do not allow for pedestrian or
public access. Whereas intensive systems have a deeper
soil media which allows for vegetation with deeper root
systems, allowing for a more complex ecosystem. Typically
pedestrian or public access is provided within the intensive
systems, allowing for park like settings.

Building Profession Task Designations

Before the building professional team can use this feature
it is recommended that a team member is assigned
each task. Refer to building profession key below.

DDC Project Manager
[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor

[cX] Commissioning Agent

[ce] Civil Engineer

[se] Structural Engineer

[LA] Landscape Architect

Required Tasks

Early in the design process the design team including
the architect, plumbing engineer, structural engineer,
landscape architect, and civil engineer should discuss
the type of green roof system, intensive or extensive.

[a][Pe][s][1a][ce]

For a green roof on an efficient building, provide a
vegetated green roof system on 50% of the roof surface.

Consider locating these spaces in visible areas to
provide a visual amenity.

For parking garages, provide a sunshade or high albedo
decking material (minimum Solar Reflectance Index
(SRI) 29) on the roof level.

The design parameter for Efficient - New Construction is
based on the LEED credit available for reduction in the heat
island effect under the Sustainable Sites (SS) category.

An inspection and maintenance plan should be developed
for the green roof system by the design team and sub-
mitted to the building owner for implementation.

1‘ Renovation

Follow efficient building tasks with consideration to
structural limitations. Renovation projects should con-
sider adding green roof tray systems as allowable based
on the building’s structure.

For renovation of parking structures, consider installing
a sunshade over the roof level, if used for parking, with
an SRI of 29 or more.

Building component warranty and insurance policies
should be reviewed early in the planning process. The
warranty of any existing roof components should be
checked for prohibitions against the use of the green
roof system proposed. Where the warranty will be
voided, plan to replace existing with compatible compo-
nents. Some insurance policies may limit or prohibit the
installation of green roofs, and should be reviewed for
necessary policy coverage modifications.

J .
449 More Efficient
More efficient sites require the same tasks as efficient. For
a more efficient building green roof, in addition fo a mini-
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mum of 50% vegetated surface, provide an additional 10%
of roof area as useable with vertical access from within the
building, paver walkways, furniture, and mowed grass.

For parking structures, consider tall perimeter and strip
plantings to infroduce shadows, with a high albedo roof
deck material. Also consider providing a sunshade or
raised solar panels.

Ulira efficient sites require the same tasks as more effi-
cient buildings. Install a green roof system throughout the
maximum roof area, with 20% useable, where solar is not
planned or practical. If possible, fence or wall off HVAC
systems to minimize heat, noise, and vibration intrusion
info useable roof area. Consider planning circulation and
HVAC roof locations to maximize the free open space on

the roof, provide convenient access, and keep vents clear.

d Innovative

Innovative sites require the same tasks as ulira efficient.
In addition to maximizing the planted area of the roof,
provide a captured rainwater irrigation system for the roof.
Use the roof space as a garden or agricultural space for
community or managed use. Consider providing glazed
greenhouse structure(s) with a deep planting bed and
temperature controller for community or managed use.

Ideally, agricultural products will be produced for use
by building tenants and neighborhood.

Integration

(= 5 )irrigation Systems

Potential coordination with rooftop water storage tanks.
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Green Roof

X8 Mechanical System
Locations of rooftop HVAC systems should be
coordinated with green roof design.

Gn Solar Water Heater

Coordination with design of Solar Water Heater systems.
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There are many strategies and technologies applied to
the plumbing system that can reduce the amount of water
used by a facility, both in supply and waste streams.
However, because a typical plumbing system can be quite
complex, care must be taken to identify and implement
any water efficiency strategies with regard fo all the
plumbing systems in the building.

This concept can be illustrated by looking at a typical
building stormwater system. The traditional strategy is to
design a system fo collect water on the roof and move it
to the municipal stormwater system as quickly as possible
without regard to the source or the destination of the water
downstream. However, rainwater falling on the building
can be used on a green roof that retains some of the
water, preserves the roof material, reduces energy use,
and cleans the water before it enters the building storm-
water system. In this case, the rainwater is of relatively
high quality and can also be reused inside the building
for the mechanical system, plumbing flush fixtures, or
irrigation, which in turn reduces the amount of municipal
potable water needed by the facility.

Plumbing systems can improve the quality of the waste
stream exiting the facility by isolating, treating, monitoring,
or pretreating on site. The end result is that the volume
and toxicity level of the waste stream entering the

waste-water treatment plant is reduced and the quality of
the effluent water is higher. Still, the current costs of these
treatment and pretreatment systems are high and may

be prohibitive. By contrast, installing separate plumbing
systems in the building adds little construction cost to the
project and as freatment systems become more afford-
able in future and can be brought online, the separate
systems will be ready.

Irrigation is another big water user. Typically, large
amounts of potable water are used. There are many ways
to reduce the amount of water used for irrigation, including
plant selection, water efficient systems, and using
reclaimed water.

A recent NASA study reported that up to 163,800 km2

of land (slightly smaller than the State of Washington)

is cultivated with turf grasses in the continental United
States, which is an area three times larger than that

of any irrigated crop.!

1 Milesa, Cristina and Steven W. Running, “Mapping and Modeling the Biogeochemical Cycling of Turf Grasses in the United States,”

Environmental Management, Vol. 38, No. 3, 2005, pp. 426-438.
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@

Operations

ER(1)(2)(3]

In buildings with water reuse systems, the water balance
calculates and models the proposed rate of water flow
from a building source and balances this with the pro-
posed flow to a water use. In the design phase, the

data are used to size the reuse water filtration, storage,
pumping, and piping system. During operation, the real
data are used to monitor and adjust system storage and
pumping needs. For example, a simple water balance will
calculate the amount of air conditioning condensate that
is generated during the summer months. The calculation
will balance this source with a building demand such as
the air conditioning cooling fower water. A simple system
could route the condensate to the cooling tower. This
system would require minimal water storage and filtration.

A building water system —water flows and uses — will
change throughout the life of a building. Equipping

the building operator with the tools to monitor the water
system enables the operator o change the water flow
when demand changes.

Data acquisition begins in the design phase with the
calculation of projected flows and continues into opera-
fions when real flow data are collected. As a result, the
building design feam must incorporate tracking points
in the building.
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On a basic building the design team integrates a system
that monitors the building water source and the major
water systems in the building. Installation of water meters
connected to the building management system is required.
On small, simple buildings monitoring points may be
limited to water entry and the building domestic hot water
system. In larger buildings, monitoring may include boiler,
chilled water, cooling tower, irrigation, domestic water
heater and plumbing fixtures. Refer to @@

During construction, the commissioning team ensures
the monitoring systems are installed and are recording
data into the building management system.

During building operation, data are collected and moni-
tored. A measurement and verification plan is developed
to record and monitor water usage and trends. An action
plan is developed to respond to situations in which water
usage exceeds the normal trends. The action plan will
include tasks such as checking for water leaks. The build-
ing operator will develop a schedule to review data and

make necessary water balance adjustments during opera-

tions. This can be accomplished with a regular building
water audit.

1’ Renovation

Renovation projects should match the tasks of new
construction and include the renovated water systems
of a building.
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449 More Efficient
More efficient buildings should match the tasks of the ef-
ficient building water balance with some additional tasks.
More efficient buildings will usually incorporate at least
one water reuse system. The water balance is important
to first identify the possible systems that can be reused,
and second to design the piping, pumps, tanks and
equipment for the system.

Early in the schematic design phase (SD), a proposed
water balance calculation needs to be developed by
the plumbing engineer on the potential building water
sources and water uses. This will include stormwater,
condensate, graywater, blackwater, and other water
sources and uses. On simple, small fo medium sized
buildings, stormwater and/or building air conditioning
condensate reuse systems can be used.

Performing the calculation will require that the plumbing
engineer obtain water source and use data from the
different design team disciplines such as the mechanical
engineer, civil engineer, landscape architect, operator,
and others involved with potential water systems using
or discharging water.

Upon completion of the water balance calculation, the
design team must determine if incorporating a water
reuse system is feasible at building construction or at

a future point during building operation. If feasible at
construction, the water reuse system will be designed
info the building. If feasible at a later date, a water, waste,
and/or energy pod must be incorporated info the design
to allow for future water reuse systems. A multiple piped
system must be installed in the building for the future
water reuse system.



Integrating the water reuse system into the building
design will require coordination of all system connections
and tie-in points and inclusion in the SD documents.

The plumbing engineer will coordinate the water balance
with the LEED specialist to ensure that the data and
documentation needed for LEED credits are provided.

During construction the commissioning feam must ensure
that the monitoring systems are installed correctly and
are accurately recording data into the building manage-
ment system.

During building operation data are collected and moni-
tored. A monitoring plan must be developed to ensure
that water usage and trends are recorded and monitored.
An action plan must be developed to respond to situations
when water usage exceeds the normal trends. The build-
ing operator is responsible for developing a schedule to
review data and make necessary balance adjustments

to the building water reuse system during operations.
Such adjustments may involve modifying water storage
and distribution systems flows.

¥ Ulira Efficient @ Innovative

Ultra efficient buildings require the same tasks of the
efficient and more efficient building water balance
provisions. Ultra efficient and innovative buildings will
have multiple water reuse systems. The first step will be
to identify the possible water reuse systems and their
interconnections. The next step will be to ensure early in
the design phase that the necessary data are obtained
from the different design and building professionals.
The third step will be to design the systems.

Similar to the tasks for a more efficient building as
described above, early in the design phase a proposed
water balance calculation must be developed on the
potential building water sources and water uses by the
plumbing engineer. This needs to be completed before
the Schematic Design (SD). The water balance calculo-
tion will incorporate multiple reuse systems.

Proper completion of the water balance task will require
water source and use data from the other design team
disciplines. Upon completion of the water balance, the
design team must determine if incorporating multiple
water reuse systems is feasible at building construction or
at a future point during the building’s operation. If feasible
at construction, the water reuse systems will be designed
into the building. If some of the systems are feasible at a
later date, water, waste and/or energy pods will need to
be incorporated into the design to allow for future water
reuse systems. A multiple piped system must be installed
in the building for the future water reuse system(s).

Integrating the water reuse systems into the building design
will require coordination amongst all the disciplines involved
in the reuse system of all system connections and tie-in
points and inclusion in the SD documents.

The plumbing engineer will coordinate the water balance
with the LEED specialist to ensure that the data needed
for LEED credits are provided.

During construction, the commissioning team must ensure
that the monitoring systems are installed correctly and are
accurately recording data into the building management
system.
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During building operation data are collected and moni-
tored. A monitoring plan must be developed to ensure
that water usage and trends are recorded and monitored.
An action plan must be developed to respond to situations
when water usage exceeds the normal trends. The build-
ing operator is responsible for developing a schedule to
review data and make necessary balance adjustments

to the building water reuse system during operations.
Such adjustments may involve modifying water storage
and distribution systems flows.

Water balance is a key fool for proper application
of water reuse systems.

(™8 Mechanical System
Water demands from mechanical systems should
be included in the water balance.

@@ Water Meter

The water meter data are included in the water balance.

(13 2 ) Water Audit

A water audit is a key tool to audit existing buildings.

(I3( 3 ) Commissioning
Verify that the systems are installed and operating

properly.
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Building Water Reuse

(Irrigation)

Plumbing Systems Mechanical Systems
B0 (Ms|

Operations

RO )(2)(3]

Obijective

Reduce potable water used for irrigation and design
a system that more closely matches the natural water
usage at the site prior to development.

Benefit

Water supply for irrigation systems is not required to
meet drinking water standards. Therefore, other systems
can meet irrigation water demands. The overall demand
from the domestic water system can then be reduced.

Limitations

Irrigation water demands may differ from reuse water
availability and storage tanks and pumps may be needed.

Water filtration systems add front end costs and mainte-
nance costs.

Background

Reducing water usage for irrigation includes planting
drought tolerant vegetation, installing water efficient irriga-
tion systems, and/or incorporating water reuse supply sys-
tems. The LEED reference guide and EPA WaterSense
material show alternative designs for irrigation systems.

Using indigenous plants reduces and in some cases
eliminates the need for irrigation and using strong chemi-
cal fertilizers that can drain off into local water supplies.
These plants celebrate, enhance, and highlight the city’s
geographical location.

If irrigation is required there are new irrigation technolo-
gies that include smart controllers that measure real time
weather conditions and soil conditions for each type of
plant. WE valves, spray misters and drip irrigation systems
are effective in reducing water use.

A third way to reduce water is to combine a water reuse
system with one of the new water efficient irrigation sys-
tems. This system will collect water that would usually
discharge to the sewer or stormwater system and reuses
the water for the facility irrigation system.

Building Profession Task Designations

Before the building professional team can use this
system it is recommended that a team member

is assigned each task. Refer to building profession
key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor
Commissioning Agent

[LS ] LEED Specialist

[LA] Landscape Architect

Civil Engineer

[ME] Mechanical Engineer
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1‘ Renovation
During the schematic design (SD) phase, the landscape
architect must develop a landscaping plan that meets
the requirements of LEED WE Creditfor reducing
potable water used for building irrigation by 50%. It will
be necessary for the LA to coordinate with the civil
engineer, plumbing engineer, building operator, LEED
specialist, and users.

The irrigation designer, installer, and auditor should
be certified under the EPA WaterSense professional
certification program.

The plumbing engineer will use data included in the
landscaping plan in the water balance calculation.

The landscape architect and plumbing engineer will
coordinate with the LEED specialist to ensure that the
data and documentation needed to obtain the LEED
credit are provided.

The EPA WaterSense irrigation certification process is
not complete. Final specifications are not yet published.
However, the system should be designed as per the
recommendations of the WaterSense guidelines, as
outlined by the certified irrigation designer.

The commissioning team must ensure that the systems
are installed and operational during the design and
construction phases.

The operations team must maintain the vegetative and
water systems. All systems must be monitored, and a
plan must be developed and implemented to modify the
system, as needed, in response to actual demand. This
plan can be included in the regular water audit.
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The irrigation system should be audited a minimum of
once a year by an EPA WaterSense Certified Auditor. A
repair program should be developed by building operations
to make quick repairs to system leaks and make modifica-
tions fo the system as recommended by the audit.

J . iy :
d¥ More Efficient gd Ulira Efficient @ Innovative
During the schematic design phase, the landscape
architect must develop a landscaping plan that meets
the requirements of LEED WE Credit for no potable
water used for building irrigation. The plan should be
coordinated with the civil engineer, plumbing engineer,
building operator, LEED specialist and building users.

During the schematic design (SD) phase, the landscape
architect must calculate and submit the irrigation wa-

ter demand to the plumbing engineer so that a water
balance can be prepared. The water balance process
should match the best water reuse system possible to
the irrigation system demand. In some cases it may be
necessary for the design team to develop alternate sche-
matic designs for two or more water reuse systems.

Determination must also be made as to whether the
complete system is to be installed during construction
or if multiple piped systems with water pods are to be
installed for future water reuse systems.

The DDC project manager shall meet with the design
team, users, regulators, and construction management
team to determine the best approach to proceed.

The design team must then prepare the construction
documents incorporating the appropriate system(s)
developed in the schematic design.



The landscape architect and plumbing engineer must
coordinate system data with the LEED specialist so the
system can be properly documented to ensure that

the LEED credit can be obtained.

The commissioning team must ensure, during the design
and construction phases, that the systems are installed
properly and are fully operational.

It is the responsibility of the operations team to maintain
the vegetative and water systems after building delivery.
The systems must be monitored and a plan must be
developed and implemented to modify the system, as
necessary, to respond to actual demands. This plan is
to be included in the regular water audit.

Water balance is a key fool for water reuse systems.

X8 Mechanical System
Water demands from mechanical systems should
be included in the water balance.

(13 1 ) Water Meter

The water meter data is included in the water balance.

(1 2 | Water Audit

A water audit is a key tool to audit the building
after construction.

(13( 3 ) Commissioning
Verify on site that the systems are installed and

operating properly.
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Building Water Reuse

(Mechanical Use)

Plumbing Systems Mechanical Systems
B0 @B

Operations

R0 )(2)(3)

Obijective

Reduce potable water use to mechanical systems and
reuse water from mechanical system discharge.

Benefit

Although mechanical systems use large amounts of wa-
ter, it is not necessary that the water be drinking qual-
ity. The overall demand from the domestic water system
can therefore be reduced.

Reduces wastewater flow into the city sewer system.

Limitations

Water demands may differ from supply water availability
resulting in a need for storage tanks and pumps.

Water filtration systems add front-end and maintenance
costs.

Some reuse systems may not be accepted or approved
by regulatory agencies.

Background

Mechanical systems that use water include cooling fow-
ers, boilers, blowdown systems, building heating and
cooling systems. Makeup water traditionally comes from
the potable water supply, however, these systems can
use water reused from another source.
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Some of the mechanical systems that discharge water
include the air conditioning condensate, blowdown,

and water softener backwash. The discharge from these
systems traditionally goes into the city waste system.
Water from these systems can be diverted and used

to supply other building water needs.

It is important to coordinate these systems early in the
schematic design phase with regulatory agencies, in-
cluding the health department, to verify the systems
are acceptable and meet regulatory standards.

Building Profession Task Designations

Before the building professional team can use this system
it is recommended that a feam member is assigned each
task. Refer to building profession key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor
Commissioning Agent

[ME] Mechanical Engineer

Required Tasks

gg‘Efficiem‘ ‘g Renovation

Future Reuse System

During the schematic design (SD) phase, the DDC PM,
plumbing engineer, and mechanical engineer should
develop a water balance showing all potential water
sources and demands. In some cases, alternative

SD documents may be produced for the construction
manager and DDC to determine the feasibility of the
reuse systems.



When appropriate reuse systems are defined, the con-
struction documents (CD) should include provisions to
add the reuse systems in a future building project. This
can include installing multiple piped systems and water,
waste, and energy pods.

SD Alternate Designs

Example: The DDC authorizes the design team to con-
duct a water balance in order to develop two alternative
designs. After reviewing the water balance, the design
team develops one set of SD documents for water reuse
from air conditioning condensate and mechanical water
filtration backwash for irrigation, and another that col-
lects stormwater for reuse in the irrigation system. After
review of the documents, it is discovered that the storm-
water system costs more than the mechanical reuse
system based on the size of the proposed water storage.
There was no difference in the construction schedule

on the two systems. The DDC PM, mechanical engineer,
plumbing engineer, building operator, civil engineer,
and construction manager determined that by reducing
the amount of stormwater sent into the combined city
system, a storage retention system would be required.
The storage retention system could also serve as the
irrigation water reuse storage system. At the end of the
process, the team decided to use the stormwater reuse
system because it ultimately produced the greatest wa-
ter efficiency results with the least amount of effort.

The plumbing engineer will use reuse data in the water
balance.

The commissioning team will ensure that the systems
are installed correctly and are fully operational during
the design and construction phase.

The operations team will begin gathering real world
water use data during building operations to help in the
design, construction, and operations of the future water
reuse system.

d .
@4 More Efficient

The DDC PM, plumbing engineer, and mechanical engi-
neer should develop a water balance showing the pos-
sible water sources and demands during the schematic
design (SD) phase. In some cases alternative SD docu-
ments may be produced for the construction manager and
DDC to determine the feasibility of the reuse systems.

The construction documents (CD) should include the
design for the system.

The plumbing engineer will use the reuse system data
in the water balance.

The commissioning team will ensure that the systems
are installed correctly and are fully operational during the
design and construction phase.

The operations team will begin gathering water use data to
develop a plan to modify the system to match the real world
demands of the system during building operations.

¢4 Ulira Efficient @ Innovative

The DDC PM, plumbing engineer, and mechanical engi-
neer should develop a water balance showing the possible
water sources and demands during the schematic design
(SD) phase. In some cases alternative SD documents
may be produced for the construction manager and DDC
to decide the feasibility of the reuse systems.
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The construction documents (CD) should include the
design for the systems.

The plumbing engineer will use the reuse system data
in the water balance.

The commissioning team will ensure that the systems
are installed correctly and are fully operational during
the design and construction phase.

The operations team will begin gathering water use
data to develop a plan to modify the system to match
the real world demands of the system during building
operations.

Water balance is a key tool for water reuse systems.

X8 Mechanical System
Water demands from mechanical systems should
be included in the water balance.

(I3[ 1 ) Water Meter

The water meter data is included in the water balance.

(1 2 ) water Audit

A water audit is a key tool to audit existing buildings.

(I 3 ) Commissioning
Verify on site that the systems are installed and

operating properly.
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Building Water Reuse

(Flush Fixtures)

Mechanical Systems

@

Plumbing Systems

&E(1a)(1)

Operations

R0 )(2)(3)

Objective
Reduce potable water use to plumbing flush fixtures.

Benefit

Plumbing flush fixtures do not require potable water to
operate. Reusing water from other building systems will
reduce building water, sewer, and energy usage.

Limitations

May not be approved by regulatory agencies.

Water demands may differ from supply water availabil-
ity, resulting in the need for storage tanks and pumps.

Water filtration systems add front end and maintenance
costs.

Extra vigilance is required when two water systems are in-
stalled in a building to ensure that a future user does not
connect a potable water fixture to the water reuse piping.

Background

Stormwater, condensate, mechanical, graywater and
blackwater systems can provide water to the building
flush fixtures, such as water closets and urinals.

Important Note on Graywater Systems

The Department of Health and Mental Hygiene, The State
Department of Health, Federal EPA, and other agencies
are developing discharge water quality standards.

The design and construction team along with the DDC

management team will have to work closely with these
agencies to ensure the system meets regulatory stan-
dards as they are issued and developed.

Building Profession Task Designations

Before the building professional team can use this
system it is recommended that a team member is
assigned each task. Refer to building profession
key below.

DDC Project Manager
[[A] Architect of record

Building Operator

Plumbing Engineer of record
Plumbing Contractor
Commissioning Agent

[LS ] LEED Specialist

[ME] Mechanical Engineer

Civil Engineer

Required Tasks

4$‘Efficiem‘ 1‘ Renovation

Future Reuse System

These systems are new and approved technology may
not be available or the equipment may be too expensive
for the project budget. In the future, technologies will be
approved and the cost will reduce. Designers should keep
this in mind. Providing space for equipment and install-
ing dual piped systems will allow for such systems to be
installed in the future.

The DDC PM and plumbing engineer should coordinate
efforts with DEP, city sewer, city health and other regulo-
tfory agencies in order to determine if the reuse system can
be installed during construction or if future installation is
appropriate, before the schematic design (SD) phase.
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If the system is approved, the plumbing engineer will
develop a water balance showing the possible water
sources and demands. In some cases alternative SD doc-
uments may be produced for the construction manager
and DDC to decide the feasibility of the reuse systems.

The construction documents (CD) should include provi-
sions in the building fo add the reuse systems in a future
building project when appropriate future reuse systems
are defined. This can include installing multiple piped sys-
tems and water, waste, and energy pods.

The plumbing engineer will use reuse system data in
the water balance.

The commissioning team will ensure that the systems
are installed correctly and are fully operational during the
design and construction phase.

The operations team will begin gathering real world water
use data to help in the design, construction, and opera-
tions of the future water reuse system during building
operations.

d .
449 More Efficient

The DDC PM and plumbing engineer should coordinate
efforts with city sewer, city health and other regulatory
agencies to determine if a system can be installed before
the schematic design (SD) phase.

If a reuse system is approved, the DDC PM, plumbing
engineer, mechanical engineer, and civil engineer should
develop a water balance showing the possible water
sources and demands during the (SD) phase of the design
process. In some cases, alternative SD documents may
be produced for the construction manager and DDC to
determine the feasibility of the reuse systems.

148 / Water Conservation Manual

The construction documents (CD) should include the
design for the system.

The plumbing engineer will use the reuse system data in
the water balance.

The plumbing engineer will coordinate with the LEED
specialist fo ensure that the documentation of the water
balance is accurate and complete for submission for
LEED credit under the WE category.

The commissioning team will ensure that the systems
are installed correctly and are fully operational during
the design and construction phase.

The operations team will begin gathering water use data to
develop a plan to modify the system to match the real world
demands of the system during building operations.

¥ Ulira Efficient @ Innovative

In some cases, a single reuse system will not supply
enough water to the building flush fixtures. In these
cases multiple systems may be required.

Similar to the efficient and more efficient designs, before the
schematic design (SD) phase, the DDC PM and plumbing
engineer should meet with city sewer, city health and other
regulatory agencies to decide if a system can be installed.

If a reuse system is approved, the DDC PM, plumbing
engineer, mechanical engineer and civil engineer should
develop a water balance showing the possible water
sources and demands during the (SD) phase. In some
cases alternative SD documents may be produced for
the construction manager and DDC to determine the
feasibility of the reuse systems.



The construction documents (CD) should include the
design for the system.

The plumbing engineer will use the reuse system data
in the water balance.

The plumbing engineer will coordinate with the LEED
specialist to ensure that the documentation of the water
balance is accurate and complete for submission for
LEED credit under the WE category.

The commissioning team will ensure that the systems
are installed correctly and are fully operational during
the design and construction phase.

The operations team will begin gathering water use
data to develop a plan to modify the system to match
the real world demands of the system during building
operations.

Water balance is a key tool for water reuse systems.

8 Mechanical System
Water demands from mechanical systems should
be included in the water balance.

(131 ) Water Meter

The water meter data is included in the water balance.

(1 2 ) Water Audit

A water audit is a key tool to audit existing buildings.

or[ED Commissioning

Verify on site that the systems are installed and
operating properly.
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Graywater and Water Reuse

(Building System)

Plumbing Systems Mechanical Systems
Ps [ITYIETY @B

Operations

or[EBIEY

Obijective

Reduce potable water use with the installation of a
graywater system that will reuse rainwater or waste-
water from domestic processes such as washing
dishes, laundry, and bathing.

Benefit

Water supply for flush fixtures, irrigation, and mechani-
cal systems is not required to meet drinking water stan-
dards. The discharge from fixtures such as showers or
building air conditioning condensate can be filtered and
reused for other nonpotable water applications. The
overall demand from the domestic water system can
then be reduced.

Limitations

Installation cost is high.

Requires regular maintenance.

May not meet regulatory standards in some applications.
Regulatory approving agencies include (but are not
limited to) Department of Health and Mental Hygiene,
and Office of Technical Certification and Research (OTCR).
Regulations are included in (but are not limited to) New
York City Plumbing Code, and New York State
Environmental Conservation Law Title 6.
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Background

Civil and Plumbing Engineer Designed Systems

Graywater and blackwater systems designed by the civil
engineering and landscaping team working on exterior
building sites and landscaping plans are usually plant and
earth based systems. In these applications, the plumb-
ing engineer designs the waste collection system inside
the building, which connects fo the site graywater system
outside the building. At this point the civil engineer or land-
scape architect is responsible from the building to the site
graywater or blackwater system. Water from the site gray-
water or blackwater system is used for site water purposes
and does not re-enter the building.

Graywater and blackwater systems can also be de-
signed by the building team consisting of the building
owner, architect, and plumbing engineer. Typically these
are packaged, chemical based systems that are manu-
factured to meet regulatory standards. The building de-
sign team specifies the packaged system for a particular
building, while the plumbing engineer designs the sup-
ply water piping system to the graywater and blackwa-
ter systems. The discharge from this type of graywater
system, as designed by the plumbing engineer, can feed
systems inside the building. Alternatively, the discharge
can be used for civil systems such as irrigation, in which
case the plumbing engineer should coordinate with the
civil engineer, landscape architect or irrigation designer.
Graywater (or gray water) refers to recycled water from
non-industrial wastewater generated from domestic pro-
cesses such as lavatories, laundry, and bathing. It must be
noted that water systems listed as sources for graywater
systems and systems listed as uses for graywater in this
manual may not be currently acceptable with the regulatory
agencies. These are relatively new systems, which along



with annual changes to the codes, makes for a great deal
of volatility. However, it is the intent of this section fo pro-
vide guidelines for important concepts and elements that
should be included in DDC facilities.

Although graywater is a relative new term, recycled water
systems have been in use for decades. Some of the
possible water sources for recycled water systems (as per
NYC Plumbing Code) are lavatories (the NY Plumbing
Code classifies water from office building lavatories as
recycled water) and rainwater harvesting. The NYC
Plumbing Code may also allow treated effluent from
approved blackwater systems.

Other sources under consideration by the NYC Plumbing
Code and other agencies that may be acceptable for use
in future regulation changes include:

Sources of graywater that require added treatment
include:

Lavatories (the NY Plumbing Code may classify lavatories
in public office buildings differently than other lavatories)

Graywater (recycled water) as per the NYC Plumbing
Code can be used to supply the water requirements for:

Other uses that may be included in future plumbing
codes revisions include:

The graywater collection and reuse systems being fed
shall be located on the same lot.

Larger residential and nonresidential buildings located
below 72nd Street in Manhattan typically have access to
steam from the district system. There is no district sys-
tem to collect the condensate and reuse it in the system
boilers. Currently there is no requirement that ufility steam
condensate be reused in any way, only that steam con-
densate cannot be drained to the sewer if its temperature
exceeds 150 degrees (Plumbing Code Section PC 803,
803.1). Between six and ten million gallons of this water
is dumped into the sewersheds draining fo the Newtown
Creek, Wards Island, and North River wastewater plants
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every day, increasing flow and diluting sewage strength.
Likewise its energy content is lost.

New buildings in the district that use utility steam for
space heating and/or cooling should reuse at least 50%
of the steam condensate using one or more of the
following means:

Preheating/heating incoming cold water for domestic

hot water. (0] @93 )

Toilet/urinal flushing with some portion, but not neces-
sarily all of the toilet/urinal risers piped to use either
steam condensate or another source.

An outdoor hose bibb with a sign reading “Non Potable
Water” or “Steam Condensate for Sidewalk Washing”
as a source of water for washing the sidewalk.

Other uses proposed by the owner (e.g., laundry or
other process use).

When graywater is used inside the building to supply the
plumbing flush fixtures, systems comprised of the com-
ponents outlined below are required. Note that the NYC
Department of Health and Mental Hygiene, the NY State
Department of Health, US EPA, and other agencies are
developing discharge water quality standards. The design
and construction team, along with the DDC management
team, will have to work closely with these agencies to
ensure the system meets regulatory standards as they
are developed and implemented.

Reservoir - The system will have an airtight reservoir
vented to the atmosphere with access openings. The
holding capacity shall be a minimum of twice the
volume of water required to meet the daily flushing
requirements and not less than 50 gallons capacity.
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Graywater and Water Reuse (Building System)

The plumbing engineer, along with the graywater
system vendor will size the reservoir based on the water
balance calculation.

First Flush Diverter - When collecting rainwater, roof
surfaces can collect leaves, pollen, bird droppings, and
air pollution particulates that should not go into the col-
lection system. First flush diverters are devices that divert
the first inch of water into the stormwater system that
exits the building. After the first flush of water is dis-
charged, the device will then divert the clean water into
the collection system.

Filter - The system will have an approved filter medium
and there shall be a full open valve that connects the
discharge from the system to the filter system. The plumb-
ing engineer should specify this if it is not included on the
vendor equipment.

Disinfection - An approved disinfection system is re-
quired that can use ultraviolet, chlorine, iodine or ozone.

Makeup Water - The system shall be supplied with a
potable water source for makeup water. The system shalll
have an approved backflow prevention device with a full
open device. The plumbing engineer shall coordinate with
the LEED specialist and backflow makeup requirements.
Usually a flow switch connected to the building manage-
ment system is acceptable for both groups as a means fo
monitor when the facility is using makeup water.

Overflow - There shall be an overflow pipe with an indi-
rect connection (at least 1” air gap) to the sewer system
that is the same size as the inlet pipe. The drain shall

be the lowest point of the system and a minimum of 4”
diameter. This connection should be in a mechanical or
nonfinished ventilated room. The overflow device should
have an approved method to prevent rodents and ver-
min from entering the storage system.



Graywater and Water Reuse (Building System)

Vent - The reservoir shall have a piped plumbing vent
to the exterior of the building.

Coloring - The recycled water shall be dyed blue or
green before it is supplied to the fixtures. This require-
ment could change and be replaced with the standards
as outlined in EPA 2004 Guidelines for Water Reuse,

the National Standard Plumbing Code, and the Uniform
Plumbing Code Appendix J.

Identification - All piping shall be marked as nonpotable
water. For educational purposes, some facilities will route
the piping exposed in the toilet rooms with clear mark-
ings to show the building occupants that the building is
recycled water.

Meter - A water meter shall be installed on the supply
piping main. The data will be collected and used for the
building measurement and verification system (I3 1.

Area Washdown - The space next to the graywater
system should have at least one floor drain and a hot
and cold water washdown hose station to clean the
floor in the event of a spill.

When the graywater systems are connected to an
underground exterior irrigation system, the following is
a partial list of the requirements:

There shall be check valves on both the inlet and outlet
side of the system.

Makeup water from the building potable water system
is not required. In DDC facilities the controls on the irriga-
tion system can set the graywater irrigation system as
the primary irrigation system. When there is no water for
the primary system in the reservoir tank, the secondary
potable water system will feed water to the irrigation
system. The connection shall meet backflow require-
ments. To obtain LEED credits a manual makeup water
valve may be required.

These irrigation systems do not require disinfection or
coloring if they are not used in the building flush fixtures.

Always check the other tasks to be conducted by the
civil or geotechnical services diverting the clean water
info the collection system.

It is important to note that these recommendations are
based on requirements at the time of publication. Particu-
larly with graywater systems, regulations are changing
and each project may require a different design approach.

Waste Pods

Graywater technology is relatively new and standards are
under development. The cost of installing and operating
the systems can be prohibitive. However, a waste pod
can be installed where feasible and designed to include
double piping with floor space reserved for future graywa-
ter equipment.Some DDC facilities, such as correctional,
police, or firehouses can use backup water systems
during times of extreme drought. This would reduce the
demand for water and sewer services on the city system.

Packaged Systems

Graywater systems can be complicated and the individual
pump, valves, filters, controls, and interconnecting pip-
ing could be provided as a packaged system. This would
reduce the effort of the plumbing engineer or design team.
It is recommended that the systems should be complete
and purchased from a city-approved manufacturer. The
manufacturer can assist the plumbing engineer and build-
ing team to design the system feeding the graywater and
discharge systems. The manufacturer shall be resp