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gara C((servatlon Corporation. The material contained in this course was researched, assembled, and produced by Nlagara and Email: https://niagaracorp.com/support/contact /
property. Questions or concerns about the content of this course should be directed to the program instructor. g, Web: https://niagaracorp.com/
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ABOUT NIAGARA
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Niagara is an internationally
recognized manufacturing
company, with a mission to create
water-efficient plumbing products
that work better and waste
nothing.

Without sacrificing comfort and
increasing performance, we have
reinvented the flush for a high-
power, low-maintenance, no
waste toilet.

Slide 3 of 51


https://www.aecdaily.com/sc.php?node_id=SPONSORID&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=IDNODE
https://www.aecdaily.com/forums.php?node_id=IDNODE

About the Instructor About the Sponsor Ask an Expert

Awards Niagara Conservation has received:

Niagara Wins EPA’s 2021 Niagara Wins 2021 SEAL
WaterSense® Excellence Business Sustainability Award
Award For Its Dedication in for Sabre Product Line
Helping Customers and Nlagar:a Is the first and only

. plumbing manufacturer to have
Businesses Save Water won this award
October 11, 20211817 ET December 21, 2021 09:38 ET

{ AWARD WINNER

— \ 3
PARTNER of
EPA

the YEAR

WaterSense
20 2021 L

21\

WaterSense WaterSense

202 ] (]))]5 EHWEAE 2021 EXCELLENCE AWARD

2021 WaterSense Partner of the Year Awards - www.epa.gov/watersense
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Contents

* Current Water Usage & Standards

« Water Efficiency Requirements in Building Codes
and Standards for Toilets

* Voluntary Green Building Rating Systems &
Requirements for GPF

» Specifying Toilets Beyond Code Regulations
« Case Studies

 Summary and Resources
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US Drought Monitor Map: https://droughtmonitor.unl.edu/

Current Map Maps Conditions & Outlooks En Espariol NADM

o Just 3% of the worlds

Map released: December 23, 2021

water is freShV\_/at_er’ Data valid: December 21, 2021

but much of this is | e —
e i)

unusable. <
e L

* Inreality, only 1% of
all the world’s water fit

for human b o
consumption without - R
treatment. "
* |tis suggested that
70% Of al | CO u ntl eS | n United States and Puerto Rico Author(s): Pacific Islands and Virgin Islands Author(s):
Brad Pugh, NOAA/CFPC Brad Rippey. U.5. Department of Agriculture
the U S may face None - D3 (Extreme Drought)
Water ShOFtageS by DO (Abnormally Dry) - D4 (Exceptional Drought)
2050 D1 (Moderate Drought) - No Data

D2 (Severe Drought)

©2021 - Table of Contents Slide 7 of 51


Presenter
Presentation Notes
According to the June 1, 2021, U.S. Drought Monitor, moderate to severe drought currently affects roughly 44% of the United States and Puerto Rico. The Natural Resources Defense Council (NRDC) suggests that 70% of all counties in the U.S. may face water shortages by 2050, and at least 40 state water managers noted that they expect some water shortages in the next decade.

Just 3% of the worlds water is freshwater and of that, 30.1% is groundwater and 68.7% is locked up in melting icecaps and glaciers. When glaciers melt into the ocean they become saline and the freshwater is lost. 

Much of the freshwater that is left is unusable in some manner or other and thus only 1% of all the world’s water is fit for human consumption without treatment. 
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Regionally many of the same areas remain in Drought conditions.
However, this IS a National issue.

U.S. Drought Monitor catber 22, 2028 U.S. Drought Monitor e bt iy

(Released Thursday, Dec. 24, 2020)
Valid 7 a.m. EST Valid 7 a‘n:‘%T

Drought Impact Types:

~ Delineates dominant impacts
S = Short-Term, typically less than

Drought Impact Types:

r~ Delineates dominant impacts

6 months (e.g. agriculture, grasslands) A = Agricullural
L = Long-Term, typically greater than F = Fire danger
6 months (e.g. hydrology, ecology) W = Wi hydrok I
= Water (hydrological)
Intensity. :
” Intensity:

oo Author: [] DO Abnormally Dry
] DO Abnormally Dry David Miskus [] D1 Moderate Drought
EI g; g‘:vderatg Dm:%hf NOAANWS/NCEP/CPC [ D2 Severe Drought

vere Drougl (Vi J I D3 Extreme Drought
B Il D3 Extreme Drought L I D4 Exceptional Drought
Adam Hartman I D4 Exceptional Drought
NOAA/NWS/NCEP/CPC ) The Drought Monitor focuses on broad-
The Drought Monitor focuses on broad-scale conditions. scale conditions. Local conditions may
¢ Local conditions may vary. Fg_r more .rl.fowamnlnn the vary. See accompanying fext summary for
Q Drought Monitor, go to h?tps Aidroughtmonitor. uni eduw/About aspx forecast statements.
- 2. W ' - A
S \ . | USDA (M /N D g | USDA @,
5 / . < | - ue & : S ) N
=, d o ‘"rj AWF Vs NS
Cann oot SL— i i
Nyt droughtmonitor.unl.edu http:/idroughtmonitor.unl.edu/
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According to the June 1, 2021, U.S. Drought Monitor, moderate to severe drought currently affects roughly 44% of the United States and Puerto Rico. The Natural Resources Defense Council (NRDC) suggests that 70% of all counties in the U.S. may face water shortages by 2050, and at least 40 state water managers noted that they expect some water shortages in the next decade.

Just 3% of the worlds water is freshwater and of that, 30.1% is groundwater and 68.7% is locked up in melting icecaps and glaciers. When glaciers melt into the ocean they become saline and the freshwater is lost. 

Much of the freshwater that is left is unusable in some manner or other and thus only 1% of all the world’s water is fit for human consumption without treatment. 
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Domestic Water Usage Patterns

« Surveys indicate that most Americans
seriously underestimate how much water ol
they use each day.

 Toilets and their leaks account for Q
about 30% of household water and ép
showers and taps can use another 40%. = | TOILET
& |
v

24%

Toilet Flushing is the LARGEST
indoor water use!

« According to the EPA, the average

American uses around 88 gallons per 13%
day per person or 10,500 gallons a LEAKS T
month for a family of four. 6% of leaks
1 7% 7% come from toilets
CILOTHES OTHER
WASHER
Source:

www.epa.gov/watersense/how-we-use-water
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Surveys indicate that most Americans seriously underestimate how much water they use each day and that they are surprised to find out, as shown by the adjacent graph, that toilets and their leaks can use about 30% of household water and that showers and taps can use another 40%.
According to the EPA (Environmental Protection Agency), the average American uses around 88 gallons per day per person or 10,500 gallons a month for a family of four. 
Usage and cost varies a great deal across the country, mostly because of differences in weather patterns, water availability, and the cost of water acquisition and processing. Not surprisingly, water use tends to be higher in drier areas of the country, especially those that rely more on irrigation for outdoor watering.
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Current U.S. Water Usage Standards

BEFORE 1980 « Current national water efficiency standards for toilets
7.0 GPF are 27 years old. The Energy Policy Act (EPAct) set
" national water efficiency standards for plumbing

FROM 1980- products in 1994 when water availability was less of

1992 O O O 0 an issue.

3.5 GPF

FROM 1992-94 * New toilets manufactured in tr_le U.S. can’_t exceed

1.6 GPF 1.6 gallons per flush (GPF). Prior to that toilets used
- as much as 7 GPF.

FROM 2006-07

1.28 GPF (  The current baseline for an efficient toilet is

considered to be 1.28 GPF.

TODAY
0.8 GPF
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Current national water efficiency standards for toilets are 27 years old. The Energy Policy Act (EPAct) set national water efficiency standards for faucets, showerheads, and toilets that came into effect in 1994 when water availability was less of an issue. 

Note the significance of an energy act that deals with water usage limits and how it reinforces the strong connection between the two issues; saving water saves energy. Saving both at the same time also saves money.

Following this enactment new toilets manufactured in the U.S. could not exceed 1.6 gallons per flush (GPF). Prior to that toilets used as much as 7 GPF. The current baseline for an efficient toilet is considered to be 1.28 GPF, however, there are some toilets that flush even more efficiently than this baseline. 
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Water Efficient Fixture Performance Standards

Today’s efficient toilets use 1.28 GPF and ultra low flow or ultra high-
efficiency toilets (UHETSs), can use as little as 0.8 GPF.

« The EPA WaterSense label is applied to independently certified toilets that
meet rigorous performance and efficiency standards.

« A WaterSense toilet uses 20% less water than the national standard or 1.28
GPF and must flush at least 3509 (12 oz.) of waste in a single flush.

Certified by

IAPMO R&T
 If every inefficient toilet in the U.S. was replaced by a WaterSense model it
would save 360 billion gallons of water annually, the amount that flows
over Niagara Falls every 9 days.
* And that is JUST utilizing the WaterSense Standards — NOT an Ultra * for drainage issues related to the
High Efficient Toilet that EXCEEDS current standards! o Boyord the Gode Toier o
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As just noted, the federal water standard for toilets is the EPAct which set the national standard at 1.6 GPF*. Before that time toilets used up to 7 GPF or more. Today’s efficient toilets exceed that standard and use 1.28 GPF and ultra low flow or ultra high-efficiency toilets (UHETs), can use as little as 0.8 GPF.

The EPA WaterSense label is applied to independently certified toilets that meet rigorous performance and efficiency standards. If an average family used Watersense toilets they would reduce their personal water usage for toilets by 20% to 60% or nearly 13,000 gallons annually and thus they would save over $140 per year and $2,900 over the lifetime of the toilet making an investment in a UHET a very wise one.

A WaterSense toilet uses 20% less water than the national standard or 1.28 GPF and must flush at least 350g (12 oz.) of waste.

If every inefficient toilet in the U.S. was replaced by a WaterSense model it would save 360 billion gallons of water annually, the amount that flows over Niagara Falls every 9 days.
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Current State Water Usage Standards

« Some states have implemented their own
regulations that limit GPF of toilets.

California, Texas, Maryland, Georgia, Washington,
Colorado, and New York, have all already
implemented state regulations that limit the GPF of
toilets to 1.28 GPF.

« Standards will and should increasingly tighten
across the country as water and sewage costs
continuously rise, and as water accessibility and
availability becomes more difficult.

« Current standards should be exceeded, not
simply met, if for no other reason than to manage
water usage and utility costs.
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In 2010, the DOE waived federal pre-emption of the national standards for toilets so that states could set stronger standards. 

California, Texas, Maryland, Georgia, Washington, Colorado, and New York, for example, have all already implemented state regulations that limit the GPF of toilets to 1.28 GPF. 

It is anticipated that standards will increasingly tighten across the country and that water costs will continuously rise as water accessibility and availability becomes more and more difficult. This infers that current standards should be exceeded, not simply met, if for no other reason than to control future utility costs and to ensure that future standards will be met without the need to replace toilets.
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The Price of Water has increased Nationally.

THE PRICE OF WATER: 2015

Combined water, sewer and stormwater prices for households in 30 major U.S. cities.

Seattle and Atlanta have the
highest total monthly bills.
Each is building costly
underground storage
facilities and treatment

Seattle plants to comply with federal
requirements to reduce raw
sewage that is dumped into
lakes and rivers.

Salt Lake City

San Francisco Fresno

Las Vegas

San Jose, e
Phoenix
Los Angeles, é
San Diego
Tucson
$300 Water prices pay for treating,
Yy g
$200 pumping, and delivering water,
$100 while sewer prices

cover the cost of
cleansing the water
that goes down the drain.

Rates current as of Aprif 1, 2015.
Monthly bill calculated for a family of four using 100 gaflons per person per day.
Source: Circle of Blue research, based on utility water rates.

Denver

Santa Fe

Milv%

Santa Fe has the
highest water prices in

completed a SUS 187
million pipeline from
the Rio Grande.

the survey. The small G
city of 70,000 recently Detroit

Chicago
Indianapolis

columbus

Ft. Worth

Dallas

Austin

San Antonio

Sewer prices are often higher than water prices because
more energy and chemicals are required for treatment.
Following the Clean Water Act, the federal government
gave grants for new treatment plants during the 1970s

and 1980s. Over the past three decades, however, new
spending has been cut for local sewer infrastructure.

Philadelphia

Baltimore has stormwater
fees that are mandated
by state law as part of a
Charlotte program to keep polluted
runoff from entering the

Jacksonville Chesapeake Bay.

Stormwater fees are not included in

every city's monthly bill. Some cities use

general tax revenues to pay for projects to
reduce polluted runoff from streets and parking lots.
However, these projects must then compete for funds
with other departments like police and schools.

Q circle of blue -
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The Fiscal Benefits of Exceeding Standards

' L ' Here is a GREAT example of why to exceed the
Percent of Total Population Living in Census Tracts with Unaffordable CURRENT STANDARDS:
: + The U.S. Water Alliance notes that water costs can
Water Bill (2018) consume 4 —19% of monthly household income for
50.% — low-income families and that water affordability has
15.% i reached a crisis level in many U.S. communities.
40.% 0.36
35.% — * The affordability of Water and Wastewater Service in
30.% 036 | Twelve U.S. cities noted that the combined price of
2.9 i ‘E“ 0.2 water and sewerage increased by an average of
20.% — 019 0 gy 80% between 2010 and 2018
15.% (SR RE! -
10.% : 0.07 « Federal aid to public water utilities has plummeted
5 o H H H while maintenance, environmental and health
0 H threats, etc. continue to escalate.
@ H@ e@" @Sf“ (\@ 0\5}’ o@ \;}‘g\ 0@"\" @‘\" & m\sp - An unaffordable water/sewerage cost is
N G\Q@‘ R v““? § & § Q\O"ﬁ & considered to be anything above 4.0% of
oa“° E .@ o ‘ o (\5@*‘ ¢ ¢ ¢ income. The need to spend more than that on
¢ & b water directly affects the need to spend on

essentials such as healthy food, clothes, or
medicine for low-income families.
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Presentation Notes
The U.S. Water Alliance notes that water costs can consume 4 –19% of monthly household income for low-income families and that water affordability has reached a crisis level in many U.S. communities. In Flint and Detroit there were mass shutoffs for nonpayment of water bills that left thousands without water. 
The affordability of Water and Wastewater Service in Twelve U,S. cities report * by Roger D. Colton noted, that the combined price of water and sewerage increased by an average of 80% between 2010 and 2018, with more than 40% of residents in some cities as indicated in the adjacent chart, living in neighborhoods with unaffordable bills.

Simultaneously, federal aid to public water utilities has plummeted while maintenance, environmental and health threats, etc. continue to escalate. This infers that, in addition to the lowering of demands, water and sewerage costs must be addressed in another fashion such as financial incentives.  
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NOI Actual Water Charges in Cleveland, Ohio

City of Cleveland Divizsion of Water Customer Mame: DORCHESTER VILLAGE
1201 Lakeside Avenue REORGAMNIZATION
Cleveland, OH 44114 Account Number: 9331009647
Service Address: 135 CHESTNUT LN . C|eve|and’ OH has a
RICHMOMND HEIGHTS OH 44143-1001 . -
Sawve time and pay online. Easily and sacurely pay your bill and manags your account at Due Date: December 29, 2021 d |S pro portl O n ate a m O u nt
my.clevelandwater.com. . -
of families in Low-Income
Account Summary as of Dec 09, 2021
Your Monthly Usage (in 1,000 cubic foot (MCF) increments) Previous Balance 19,824 86 & Sewe r Cost.
80.0 Payments Receied -18.824.86 . .
750 Balance Forward 0.00 » This directly affects the
EU'D - -
gl Your current Bill has 2 Charges: g Ual ltV Of ||fe Of your
30.0 D Cleveland Water Charges (page 1) 2,023.92 .
15.0 @Local Charges (page Z) 1,756.62 LO CAL resi de nts !
—— = e e e T Total Amount Due: 3,780.54 .
1208 01A1 GRM0 G308 DADE OSTT DEOS 0700 08NS OMD4 1008 1108 1207 ° There are groups ||ke NOI
Meter Number Previous Meter Read Current Meter Read Usage/Consumption E_r]hance rS that ar.e Ut”l?lng
Date Read Type Date Read Type Niagara products in their
B-12T700983 11/08/2021 5328 ACTUAL 120072021 5358.1 ACTUAL 33.1 MCF .
sales to the benefit of not
F LN Cleveland Water Current Charges :
-"5'- ° 2 just our mutual customers
. www.clevelandwater.com | Billing Questions: 216.664.3130 | Emergency: 216.664.3060 . .. .
Hawing trouble making payments? Wa'na here to help. Leamn about programs that can lower the cost of your bill and payment plans that can help bUt the famllles reSId I ng In
you manage your balancs by calling us at 216-664-3130 or visiting clevelandwater. com/discount-programs.
and around THIS
Fixed Charge - 11-09-2021 to 12-07-2021 61.35 .
Water - 0.200 MCF at $34.96 for first 0.200 MCF 6.99 commun Ity
Water - 32.900 MCF at $59.44 per additional MCF 1955.58
Cleveland Water Total 2,023.92
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Water Efficiency and Building Codes

* The Uniform Plumbing Code, published by (IAPMO),
is a model code that governs the installation and

inspection of plumbing systems. Under the UPC, 202] v IPC
GPF is restricted to 1.6 or less.

Uniform

* The International Plumbing Code (IPC), developed Code®

by the ICC, sets minimum regulations for plumbing INsstratad Tralning Manual

systems and components to protect life, health and

safety of building occupants and the public. The &

2021 version restricts GPF to 1.28. o

(N

« The International Residential Code (IRC), also & N

developed by the ICC, establishes minimum
regulations for one and two family dwellings and limits

toilet GPF to 1.6.



Presenter
Presentation Notes
The Uniform Plumbing Code, published by the International Association of Plumbing and Mechanical Officials (IAPMO) is a model code that governs the installation and inspection of plumbing systems. It is currently used to protect over half the world’s population. It is enforceable rather than interpretative but has enough flexibility to embrace emerging water technologies.

The International Plumbing Code (IPC) works seamlessly with the ICC’s (International Code Council) family of building codes. It sets minimum regulations for plumbing systems and components to protect life, health and safety of building occupants and the public. It is currently adopted on the state or local level in 35 states in the U.S, the District of Columbia, Guam, and Puerto Rico, The 2021 version restricts GPF to 1.28.

The International Residential Code (IRC) establishes minimum regulations for one and two family dwellings and limits toilet GPF to 1.6. 
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Water Efficiency and Building Codes and Standards

The International Green Construction Code (IgCC) was developed to

“be the single, most effective way to deliver sustainable, resilient, i
high-performance buildings.” g

It provides minimum requirements intended to reduce the negative impacts INTERNATIONAL .
. . . . . GREEN CONSTRUCTION CODE’ D
and increase the positive impacts of the built environment. . A

It identifies maximum flow rates for fittings and fixtures and requires
compliance with a two step performance-based method for determining
fixture and fitting flow rates.

« Step 1: Determine an approximate total daily water use based on the
occupant load of the building.

POWERED BY
AMSISASHRAE S CEAUSGED

- Step 2: Enter reduced fixture flow rates/volumes so that the total e
design water use is at least 20% less than the total reference water % @ s i
use. /



Presenter
Presentation Notes
The International Green Construction Code (IgCC) provides minimum requirements that are intended to reduce the negative impacts and increase the positive impacts of the built environment.

It provides maximum flow rates for fittings and fixtures and requires compliance with a two step performance-based method for determining fixture and fitting flow rates. 

Step 1: Determine an approximation of total daily water use in gallons per day, based on the occupant load of the building and using fixture flow rates identical to the IPC (1.28 GPF). 

Step 2: Enter reduced fixture flow rates/volumes so that the total design water use is at least 20% less than the total reference water use. i.e, the fitting and fixture flow rates in the IgCC are a reduction of at least 20% as compared to the IPC.
 

https://www.aecdaily.com/sc.php?node_id=SPONSORID&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=IDNODE
https://www.aecdaily.com/forums.php?node_id=IDNODE

ANSI/ASHRAE/USGBCI/IES Standard 189.1

The ANSI/ASHRAE/USGBC/IES Standard 189.1, Standard for the DeSign of ANSI/ASHRAE/ICC/USGBC/IES Addendum a to
High-Performance Green Buildings, is an alternate compliance path for the ANSUASHRASICCSERCAES Standard (8312011

IgCC.

In order to meet this standard, builders and developers may adhere to one of
two compliance path options for toilets:

A. A prescriptive path which states that water closets may not use more Residential Buildings

than 1.28 GPF.

The Complete Technical Content of the International Green Construction Code o

Approved by the ASHRAE Standards Committee on June 26, 2019; by the ASHRAE Board of Directors on August |, 2019;
Pp! Y J Y g

H . H by the International Code Council on July 15, 2019; by the USGBC Board of Directors on August 6, 2019; by the IES Board
B. A performance path which states calculations shall be done in e Orecr an oy 5, 215 by o A sl S s on A 2. 915
These addenda were approved by a Standing Standard Project Committee (SSPC) for which the Standards Committee has

accordance with generally accepted engineering standards and handbooks byl et ey i e g e e

mented, consensus action on requests for change to any part of the standard. Instructions for how to submit a change can
be found on the ASHRAE® website (https://www.ashrae.org/continuous-maintenance).

acceptable to the Authority Housing Jurisdiction. o b i 30 SHRAE S bt ASRA i o ) o ASAE

Customer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305, telephone: 404-636-8400 (worldwide), or toll free |-
ers in the United States and Canada), or e-mail: order org. For reprint permission, go to

©2019 ASHRAE ISSN 10412336
®
AN
ASHRAE ) iaw
(1) )
INTERNATIONAL

CODE COUNCI:
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The ANSI/ASHRAE/USGBC/IES Standard 189.1, Standard for the Design of High-Performance Green Buildings has mandatory requirements with two compliance path options for toilets: 

A. A prescriptive path which states: Water closets (toilets)⸻flushometer valve type:  For single-flush, maximum flush volume shall be determined in accordance with ASME  A112.19.2/CSA  B45.1 and shall not exceed 1.28  gal. For dual-flush, the full flush volume shall not exceed 1.28 gal per flush. Dual-flush fixtures shall also comply with the provisions of ASME A112.19.14. 

B. A performance path which states: Calculations shall be done in accordance with generally accepted engineering standards and handbooks acceptable to the AHJ (authority having jurisdiction). The building project shall be designed to have a total annual interior water use less than or equal to that achieved by compliance with 6.3.2, 6.4.2, and  6.4.3. 
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ASME Standards & Line Carry in the Built Environment

« ASME (the American Society of Mechanical
Engineers) also produces standards related to many
aspects of mechanical engineering.

* One specific code of note is A112.19.2, which
covers the requirements for plumbing fixtures,
especially in regard to performance & drainage
systems in the built environment for LINE CARRY.

* Under ASME A112.19.2, all plumbing fixtures must
flush waste beyond a 40’ minimum. Testing is
carried out by IAPMO (the International Association
of Plumbing & Mechanical Officials) and does not
test beyond 60’.

Image: The Drainline Transport of Solid Waste in
Buildings by the Plumbing Efficiency Research Coalition



Presenter
Presentation Notes
ASME (the American Society of Mechanical Engineers) also produces standards related to many aspects of mechanical engineering in many fields including pressure technology, power plants, elevators, construction equipment, piping, nuclear components, and many more. 

One specific code of note is A112.19.2, which covers specific requirements for plumbing fixtures, especially in regard to performance & drainage systems. 
�Under ASME A112.19.2, all plumbing fixtures must flush waste beyond a 40 ft. minimum. Testing is carried out by industry organizations, such as IAPMO (the International Association of Plumbing & Mechanical Officials) and does not test beyond 60 ft. 
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Voluntary Green Building Programs & Their Benefits

» Various existing green building standards require builders and developers to adhere to WaterSense standards at a
minimum, but some offer additional incentives for utilizing greater efficiency in building products.

« These standards have also demonstrated the potential financial savings attributable to green practices. LEED, the
most widely used system in the world, notes that between 2015 and 2018 buildings certified by them saved $1.2B
in energy, $149.5M in water, $715M in maintenance, and $44.2M in waste.

« Other incentives for using sustainable building materials come in the form of rebate programs for consumers and

builders. Many localities, depending on region and water scarcity, offer rebates when ultra-high-efficiency products are
utilized.

LEED® is the preeminent
program for the design,
construction, maintenance, and
operations of high-performance
green buildings.”
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Presentation Notes
Various existing green building standards require builders and developers to adhere to WaterSense standards at a minimum, but some offer additional incentives for utilizing greater efficiency in building products. We’ll take a look at several of the more widely known standards, including LEED® and NGBS, in the slides to come. Each green building standard allows for a higher rating when more efficient building products are installed.

These standards have also demonstrated the potential financial savings attributable to green practices. LEED, the most widely used system in the world, notes that between 2015 and 2018 buildings certified by them saved $1.2B in energy, $149.5 M in water, $715M in maintenance, and $44.2M in waste. 

Other incentives for using sustainable building materials come in the form of rebate programs for consumers and builders. Many localities, depending on region and water scarcity, offer rebates when ultra-high-efficiency products are utilized. 
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The ICC National Green Building Standard

The ICC National Green Building Standard (NGBS) encourages
increased environmental and health performance in residences and
residential portions of buildings.

Points are awarded for varying levels of efficiency & residential buildings
can attain 1-4 performance levels — Bronze, Silver, Gold or Emerald.

The there are three different compliance paths to meet this standard:

The prescriptive path
Innovative practices
Performance path.
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The ICC National Green Building Standard (NGBS) is a rating and certification system that aims to encourage increased environmental and health performance in residences and residential portions of buildings. Its criteria apply to the design and construction of homes and subdivisions. The full standard can be downloaded here.

Points are awarded for varying levels of efficiency & residential buildings can attain 1-4 performance levels – Bronze, Silver, Gold or Emerald.

The there are three different compliance paths to meet this standard:
The prescriptive path 
Innovative practices 
Performance path. 

The standard employs a system of compliance paths as follows:

The prescriptive path (802) identifies the precise standards that toilets must comply with and the limits on their flush volumes etc. (see next slide for more details).
Innovative practices (803) credits the use of reclaimed, recycled, or greywater for flushing where permitted by local codes along with other practices.
Performance path (804) states: “The index score for the Performance Path shall be calculated in accordance with Appendix D Water Rating Index (WRI) or equivalent methodology”. The existing performance path, the NGBS Verifier, determines the pre-renovation baseline performance for energy and/or water. The project must utilize strategies resulting in a reduction in energy consumption from 15-45% and/or water consumption from 20-50% to meet various certification thresholds. 

Under the precscriptive path in regards to water closets, points are awarded for utilizing WaterSense certified products & lower, again incentivizing builders to utilize UHET products.
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Selecting a Beyond the Code Toilet

* Water efficiency How effective, water-
efficient, and reliable a
toilet is depends on its:

« Aesthetic appearance
* Quiet operation
* Flush technology, and

* Flush performance. ~ DES'G NI
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Tests are normally conducted by third party accredited institutions and test laboratories but sometimes, in addition, they are also conducted by leading manufacturers themselves.
Most current local codes use a criterion of 1.28 GPF. Although this is a significant improvement over the 1994 EPAct which dictated 1.6 GPF. there are now toilets which use only 0.8 GPF and there are advantages to installing the more advanced toilet. Some of the fiscal advantages to residents and builders have been outlined earlier.
There are several criteria for selecting a beyond the code toilet: 
water efficiency
design/appearance
quiet operation
flush technology, and
flush performance.
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Gravity Assist Flushing

FILL VALVE

Fill Valve

Flush Valve/Flapper

¥, Rim Wash

Trapway

https://1tomplumber.com/how-to-fix-an-intermittently-running-toilet/
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Presentation Notes
Gravity assist is the most commonplace flush technology. A standard flapper, fill valve, and float ball are what you would typically find inside these tanks.

When the water tank on the back of the toilet fills, a float ball or float cup rises along with the water and then shuts off the fill valve when the water reaches the specified level. At this point the flapper drops, the toilet stops running, and the tank is primed to flush again. When or if the flapper does not drop properly the toilet can “run on” and waste a considerable amount of water. When the flush handle is activated, the flapper lifts and releases water into the trap.

The weight of the water generates a gravitational pull that forces water and waste through the straight trapway which in turn pulls the waste down the trap and moves it through the drainline carry.
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Pressure Assist Flushing

Pressure Vessel

Pressure Relief Valve

Lower Supply Assembl

Trapway
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A pressure-assisted toilet has a sealed, plastic pressure vessel filled with water and air. As the tank fills with water the air inside the vessel is compressed by the water pressure.

When the toilet is flushed, the vessel releases the pressurized water, creating a forceful blast into the bowl. The vessel refills with air as the water is ejected. At the end of the flush, a fill valve automatically opens to refill the pressure vessel with water, just like a standard toilet. 

This design more effectively cleans the bowl, removes the waste, and completes the flush. It can flush 50% better than gravity toilets, use about 12 to 30% less water compared to older toilets but does not outperform dual-flush toilets. It flushes loudly and is more complicated in design and harder to repair than an ordinary gravity toilet.

They are more powerful and expensive and are generally found in commercial installations while gravity and vacuum technologies are more likely installed in residential settings.
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Vacuum Assist Flushing J e
Inside the Tank | "

NOISE-
— CANCELLING
L= AIR TANK
" TRANSFER = | Sulbmerged fill
TUBE javaive
Air in transfer |' ﬁz?sceels out the
tube pressurizes '
trapway, creating
a vacuum-
assisted flush.
FLAPPERLESS
No leaks, no
air transfer tube . runn | ng y
= | no worries.

@NlAGARA


Presenter
Presentation Notes
Confirm 1/8 trap and Line carry up to 60ft if approved, place under the Vacuum Assist bullet with Kevin
Break down in more slides…  Our Features/ Our Benefits/ How it Works (Image on this slide with walk through of technology) 
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RIM WASH
360-degree rim wash
for superior cleaning.

RIM JET
Circular water motion cleans bowl

with every flush.

Inside the Bowl

TRAPWAY + WATER SURFACE
Pressurized air from the transfer tube
is exerted into the trapway, forcing

water in the bowl to rise creating a
large water spot.

@NIAGARA"
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Presentation Notes
Confirm 1/8 trap and Line carry up to 60ft if approved, place under the Vacuum Assist bullet with Kevin
Break down in more slides…  Our Features/ Our Benefits/ How it Works (Image on this slide with walk through of technology) 
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Example: Vacuum-Assist, Ultra-High-Efficiency Toilet — Single Flush

FILLING
1 Water fills the tank and

FLUSHING
1. Flush button is depressed.

inner chamber, forcing air FLUSH BUTTON —]

2. Inside the inner chamber, the

FLUSH BUTTON
to tdhﬁ top {:I: thte r:hafmber = , i | _ exiting flush water creates a
taﬂb own the transier =y _ vacuum that depressurizes the
ube. =S = Lt B trapway.
s A 1 | - T
2. Air is forced through the P[RR fank e LTANK 3. This depressurization creates

transfer tube into the

s B the suction force that pulls the
trapway exerting positive

INNER CHAMBER — & & :_..-
"TRANSFER :
! wastewater into the trapway

INNER CHAMEER —¥ ¥

: TUBE v
prestican mewiicin . | g - initiating the siphonic flush
the bowl. This pressurizes T — | e —— AT L acton
the trapway and creates a f—' = | '
TRANSFER -
larger water surface area BOWL (/? TUBE 4. Water empties from the tank
in the bowl F £ s cleansing the bowl and flushing
RO LARGER — /1 o d
e k \L‘ gty < waste down the trapway.
SURFACE —— TRAPWAY : 5. The trapway is completely
= rl o N T IRARYIEY filled producing an ultra-high-
g + efficient flush.
WATER e e
AlR
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Performance Testing

« MaP™ js a Maximum Performance scale
About MaP — www.MaP-testing.com

IMPORTANT: MaP scores represent the number of grams of solid

waste (soybean paste and toilet paper) that a particular toilet can
flush and remove completely from the fixture in a SINGLE a
FLUSH. Essentially, the MaP test is a TEST TO FAILURE. MaP Maximum Performance

Testing is an INDEPENDENT testing program not affiliated with nor
controlled by any manufacturer or group.

« Since its development and release in 2003, MaP Testing has been a

major driving force in the improvement of toilet flush performance in ®
North America. Map @!‘

« MaP PREMIUM labelled toilets:
SEMILIM
&8

« WaterSense certified
» flush with no more than 1.06 GPF
. MaP rating of at least 600g Some fixtures are "high performance”.
. . Some fixtures are "high efficiency".
° o
This is more than 170% of current WatgrSenge requirement MaP PREMIUM is BOTH!!
and 3 times normal demand upon a typical toilet
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The EPAct unknowingly began a debate that designers may encounter. The issue is drainline carry, the ability of a building drain to carry all the waste to the main sewer without clogging. This function relies partially on the amount of water flowing through the drain, so when flush rates were reduced concerns increased about the possibility of blocked drains.

MaP (Maximum Performance) testing, which was initiated in 2003, is used to test toilet models’ performance. Their testing protocol simulates real-world use to help consumers identify high-efficiency toilets that not only save water but also work well. MaP has an online testing report which provides performance information on 470 toilet models. This report is accessible here. 

We have previously referred to WaterSense toilets which are all also rigorously tested and certified as to their performance and water usage. MaP Premium-rated toilets adhere to a higher standard – toilets must flush at least 600g using 1.10 GPF or less.


https://www.aecdaily.com/sc.php?node_id=SPONSORID&tabidx=corporate
https://www.aecdaily.com/faculty_bio.php?parent_id=IDNODE
https://www.aecdaily.com/forums.php?node_id=IDNODE
http://www.map-testing.com/

Performance Testing of Drainline Carry

PERC (The Plumbing Efficiency Research Coalition) undertook
a scientific study to gain a better understanding of the drainline
carry issue and noted that these components were key variables
in determining whether drain lines might be predisposed to clog:

The Drainline

Transport of Solid
» Types of toilet paper and materials used when flushing Waste in Buildings
* Plpe S'Ope November 2012

* Pipe Diameter
« Longer Pipe Runs in Non-Residential Applications

Plumbing
* Flush Volume Efficiency

| Gy |
[ A .
L3N
% ___A Research
(3

@ Coalition
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PERC (The Plumbing Efficiency Research Coalition) undertook a scientific study to gain a better understanding of the drainline carry issue and noted that toilet paper, pipe slope, and flush volume were the key variables in determining whether drain lines might clog.

Their 62 page report included these conclusions: 

Toilet hydraulics (percent trailing water and flush rate) were found to be non-significant variables. As such, the effect that toilet fixture designs have on drain line transport in long building drains has been found to be minimal. 

The 1.28 gallon (4.8 L) and 1.6 gallon (6.0 L) volumes resulted in an orderly and predictable movement in the Test Apparatus.
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Line Carry utilizing Vacuum Assist Flushing Technology:

LINE CARRY STANDARDS

ASME standards A112.19.2/CSAB45.1 & A112.19.14
dictate that all toilets MUST have a minimum average carry ‘
distance of 40 ft. Official certification testing is performed by |
IAPMO and does not test drainline carry beyond 60 ft. |

—

Niagara toilets meet and exceed a 40 ft. minimum standard. e | =

IAPMO
TESTING
NIAGARA 40 ft Minimum
RESULTS 2 S

@ NIAGARA
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Presentation Notes
Confirm 1/8 trap and Line carry up to 60ft if approved, place under the Vacuum Assist bullet with Kevin
Break down in more slides…  Our Features/ Our Benefits/ How it Works (Image on this slide with walk through of technology) 
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Performance Testing Results EXCEED Federal Standards
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The ROI of Building Beyond Code with UHET Toilets

« Water and Sewer rates are steadily
increasing and vary nationally. However, the
Return on Investment for UHET
20000 | installations are easily recognized in less
than 1 Year per toilet installed.

15000 | One ROI estimate suggests that:

* “replacing a 3GPF toilet with a 1.28GPF
toilet reduces a home’s water usage for
toilets by over 50%, from 17,520 gallons
annually to 7,475 gallons. The dollar
savings is equal to $159.54 per year,

(o] " - -

0 (depending on water rates), resulting in a

simple payback of 0.55 years.

-t
>
N
(=
=
Q

=

10000 |

=
-
2
o
o
(e

3t

Water usage (gallons)

5000

35GPF 276GPF 1.6GPF 1.28GPF 0.8 GPF _
 This represents an ROl over 20 years of

3,625%.”
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*Toilet, water, and sewerage charges vary as do the habits of residents and workers and thus cost paybacks and savings also fluctuate widely. 

One payback estimate as calculated by Rob Freeman suggests that:
“replacing a 3 GPF toilet with a 1.28 GPF toilet reduces a home’s water usage for toilets by over 50%, from 17,520 gallons annually to 7,475 gallons. The dollar savings is equal to $159.54 per year (Based on Boston water rates), resulting in a simple payback of 0.55 years. This is in addition to any savings from reduced sewerage charges which often equal or exceed water charges. This represents an ROI over 20 years of 3,625%.”
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Impact Fees for NEW CONSTRUCTION continue to rise.

Why Are Water Tap Fees So High: What
Are Your Options

By: Lindsay Reed

Water tap fees can be a major line item on your construction budget. What is a water tap

fee and what impacts the total cost?

Water tap fees can range from several hundred to tens of thousands of dollars. These
fees are largely determined by the size of the water line and your geography. The

scarcity of water and the difficulty in delivering it can result in higher costs.

Owners / Builders / Developers can
mitigate the cost of Impact Fees on
New Construction by specifying
Ultra High Efficient Toilets and
fixtures into their building plans.

Lessens the impact on the existing
infrastructure and many local
municipalities are lower these
impact fees by hundreds of
thousands of dollars if Ultra High
Efficient Toilets and fixtures are
specified.

I
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The Reserve at Stone Creek

Stone Mountain, GA

32% Water Reduction

880 Units

0.8 GPF Toilets

{el

$480K $352K Investment, $40K per month
ANNUALLY'SAVED ™ savings with an 8.8 Month Return on
Investment!!!
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740 South Olive Street, Los Angeles

e, e

HH Los Angeles, CA

‘ 35% Water Reduction

. 309 Units

0.8 GPF Toilets

(e

$30K $123K Investment, $2,500 per month
ANNUALLY SAVED savings and a 12 month Return on
Investment!
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Parma Heights, Ohio: 375% ROI Monthly for Ownership.

Ownership of
Executive Towers
estimates that the
property value
has increase 16
times the annual
savings — that’s
$1.3M!

* Monthly savings of
approximately

$6,385.52 and a ROI
of just over 11

OWERHEADS BATHSINK  KITCHEN SINK - FINAMCLAL
LD VS NEW : h

W A iy OiniSRen o Months!!!
 This allows for
NOI ENHANCEMENTS WATER-SAVING KITS HELP PARMA HEIGHTS APARTMENT Ownership to make
REDUCE YEARLY WATER BILLBY 41% further improvements.
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Summary: This is a LOCAL issue!!!

Water scarcity and accessibility is not just a global and US issue but a LOCAL issue!!!

The costs and energy requirements to source, pump, and treat water are high and many localities must
spend a considerable portion of their budgets on water related issues. These expenses are generally
passed down in the form of water and sewer charges which directly affect Low-Income Housing and
their residents. Which leads to spending on water and sewer costs vs other essential necessities
such as food and medicine.

Numerous projects have demonstrated considerable savings of water and utility costs as well as a high
degree of user satisfaction with the implementation of high or ultra high efficiency toilet technology that
exceeds current codes and standards.

These technologies that go beyond the current codes, not only provide immediate benefits but also
contribute significantly to the long-term sustainability of communities and the availability and
affordability of Water for families at ALL levels of income.

Owners and Residents can now capitalize on the financial benefits of going beyond code by
conserving water with Ultra High Efficient Toilet installations with fast ROl's and very low maintenance.
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Potable water scarcity and accessibility is a global issue and one that is prevalent in large portions of the U.S. There are numerous forecasts and indicators that it will continue to become a worsening problem in many areas.

In addition, the costs and energy requirements to source, pump, and treat water are high and many localities must spend a considerable portion of their budgets on water related issues. These expenses are generally passed down in the form of water and sewerage charges which many cannot afford. In addition, often the means by which the necessary energy is created is both damaging to the environment as well as expensive and this cost exasperates the affordability issue even further.

Spending a dipropionate percentage of a household budget on water infers that choices must be made between spending on water vs other necessities such as healthy food and medicine which in turn infers that it is a major health issue for individuals as well as the community at large.

Because it has been well known for many years that toilet flushing represents a considerable portion of normal household water usage in 1994 the EPAct limited the amount of water for each flush to 1.6 gallons, a significant improvement over previous toilets which used as much as 6 GPF.
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