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The purpose of this
presentation Is to aguatint you
with the many changes that are
occurring in how we measure,
monitor, meter, benchmark and
examine water use in America

In the 215t Century.



Measurement, Metering,

Benchmarking & Metrics
Will Change Many Things.

«How we meter and sub-meter buildings
How we estimate flow and thus meter size
How we detect leaks

e How government looks at things

 How facility managers manage buildings
 How utilities look at their own use




At the Facility Level




If you don’t
measure Iit, you

CAN NOT

manage It!




NATIONAL GREEN BUILDING STANDARDS, GUIDELINES & CODES
Comparison of specific water use efficiency provisions — maximum water use

ASHRAE ICC IAPMO Green
_ SS189.1 ASHRAE 700- Plumbing &  IgCC Green
Metering and e (v.2-2011, S191P %ﬂﬂﬂ? Mech Code Code
" i - updated with Public review Supplement R
Sub-metering Juy2014  addendumv)  gmuviy.  NAHB)  oibversom (2015 verson)
Where nan- Where non-resid.
: h tenant use =
Metering tenant water resmterf]al Tenants or Tenants or =1,000g/day OR | i,
use (usage in gallons tiﬁ% u:aﬂle buildings where | buildings where high-use -1 SE'%USI,;'QE
per day) k:.uldgs E'I'Hh ere =1,000 g =1,000 g occupancy: all .resid ' glaay
~1000g tenant space; all
Common area Uses
Meter reclaimed &
table water needed to : Potable and
gﬁpplement onsite water Reclaimed reclaimed water
collection systems
Sub-metering process Industrial
water use — Where usage Where usage All where usage
industrial/commercial >1,000 g >1,000 g >1,000 g S
(usage in gals per day) Sub-meter at LG
least 80% of Make-up water
Sub-metering process water, Make-up water supply to Make-u
ormamental water including pools supply to all Make-up water ornamental water tL pl
features, swimming omamental water | supply lines features wiauto wa ?irnil-slppy
features refill; make-up

pools, in-ground spas

water to poolsispas

Towers of 100

Towers of =500
. of o tons or greater:
Sub-metering cooling gpm flow (thru- | Towers of >500 Make-up water make-up and
towers put): make-up & gpm flow suppl blow-down
blow-down water (through-put) pply te I
supply lines Waler supply
lines
Where use in Where use in Make-up water Where use in
SUb-meT.ering exces:s of 0.6 exces:s of 0.6 supply Hm_ere exces:s of 0.6
tive coolers gpm: meter gpm: meter cooler has air flow gpm: meter
evapora make-up water make-up water in excess of 30K make-up water
supply supply cfm supply

! Prescriptive option only

Updated: April 21, 2015 © 2010-2015 Koeller & Company, All ights reserved Prep by John Koeller



NATIONAL GREEN BUILDING STANDARDS, GUIDELINES & CODES

Comparison of specific water use efficiency provisions — maximum water use

Metering and
Sub-metering

Sub-metering boilers

Sub-meter indoor
plumbing fixtures &
fittings

Sub-meter domestic hot
water

Sub-meter health care
processes

CalGREEN
(provisions
effective Jan
1, 2014)

LEED V.4
July 2014

Make-up water supply
to boilers: drawing
more than 100K
gallons annually or
rated at SO00K Btu/hr
or more

Required. Alternate
path of calculated use
is provided.

Meter at least 580% of
domestic hot water

Meter process water
systems, e.g. purified
water, dietary dept.,
laundry, labs, physio-
therapy/hydrotherapy,
surgical & hydronics

ASHRAE
551891
{w.2-2011,

updated with
addendum v)

ASHRAE

S191P
(Public review draft
wv.1)

Steam & hot
water boilers
rated at S00K
Btu/hr or more

Steam & hot
water boilers
rated at S00K
Btu/hr or more

Sub-metenng landscape
imigation

Building Meter Data
Management System

Where non-
residential
landscape

=1,000
Sq.ﬂ:.**

Meter at least 80% of
imigated landscape,
excluding Xeriscaping
and native vegetation

Where total Where total
imgated imgated
landscape landscape
=25,000 sq.ft. | =5,000 sq.f

IAPMO Green
Plumbing &
Mech Code

Supplement
(2015 version)

Make-up water
supply to boilers

IgCC Green
Code

{2015 version)

Make-up water
supply to boilers:
drawing more

Require remote data
communication to central
systemn, recording hourly

consumption data

collectively than 100K

exceeding 1 mil | gallens annually
Btwhr or rated at S00K
Btu'hr or mare

_ Where Yes, all irrig
=>2,500 sq.ft.

imigated systems th;_it

landscape are automatic

Requires remote
data collection &
transfer capability
where more
than10 non-utility-
owned meters are
installed

Meters must be

capable of con-
necting &

communi- cating
water use data;

direct connee-

tion to central

bidg system not
req'd

Updated: April 21, 2015

& 2010-2015 Koeller & Company, All rights reserved

Prep by John Koeller
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What Is Driving

This?
The Cost of Water!




Circle of Blue
April, 2015

Price of Water 2015: Up
6 % In 30 Major U.S. Cities;
41 % Since 2010!




Long-term trends in consumer prices (CPI) for utilities

500
= \Nater & sewer (1953)
m ,
/ ~ Local phone (1978)
400
/ ——— Postage (1935)
350
/ e CP (1913, 1883=100)
300
/ ——— Electricity (1913)
- /

~——— Nalural gas (1935)

200 M/ﬁ; ~ = -CPI {1997=100)
150 = A

=== Tel. services (1997=100)

100 ~ = = Wireless (1997=100)
\\
50 g’ Landline interstate (1978)
0
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Exhibit 1. Long-term trends in the Consumer Prce Index (CPI) for utiliies (1913-2014). The index is set to 100 for 1982-1984 except for telephone
and wireless services, where the index 15 set to 100 for 1997, Year () indicates start of senes.

© Beecher, Institute of Public Utilines, MSU [2015] 121



Cost to Flush a Toilet at Current
Inflation Rate of 5.85%

Cr kN :lg Cents per Flush




What 20 Years Means for Total Cost of Water

and Sewer for an Office Building with 500 People

Old Wasteful //////////////////////////////ﬁ
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The cost of
leaks!



According to the Zurich Study, 86% of Water
Damage Claims are Plumbing Related!

http://www.zurichna.com/internet/zna/sitecollectiondocuments/en/knowledge%20center/whitepapers/real%20estate/water-damage-prevention.pdf

-

Zurich 2010 Claims Study:
Common causes of water damage claims

B Wear and Tear
= Human Error
H Rain

1 Clog

H Frozen

Over 60% of water
damage claims
recorded by Zurich
NA claims (wear and
tear and human
error) could have
been mitigated or
prevented by water
prevention program

b

Source: 2010 Zurich claims study

Water damage is
the number one
source of property
claims for owners
of high-rise
residences, hotels,
office buildings,
retail
establishments and
other commercial
structures.
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45 - Total Indoor use:
— REUWS1 = 177 gphd
T 4 REUWS2 = 138 gphd
=% Future = 88 gphd
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@ 35 1 leakage rates to
= median)
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Toilet st Shower Faucet Leak Other Bathtub | Dishwasher
washer
BREUWS1 452 30.3 308 6.7 21.9 7.4 3.2 24
EREUWS?2 33.1 >2.7 281 26.3 17.0 53 36 1.6
B Future 16.5 11.7 233 24 B 43 15 42 2.0

10/g/=2014, Water Smart Innovations Conference,
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AWWA Estimates that 15% of Water Lost
Through Leaks in Distribution

Billed Billed Metered Consumption Revenue Water
Authorized
Consumption Billed Un-metered Consumption
Authorized Consumption
Unbilled Unbilled Metered Consumption
Authorized
Enrasw Unbilled Un-metered Consumption
S}rstem pparent Unauthorized Consumption Non
Input i , = evenue
{Commercial Customer Meter Inaccuracies
Volume Losses) and Data Handling Errars Water
Leakage in Transmission and NRW)
Water Losses Distribution Mains
R?gégg:}m Storage Leaks and Overflows from
Water Storage Tanks
Losses) 0
service Connections Leaks u
to the Meter



States and Cities are Looking at

How Water is Used and by Whom



Water Use of Texas Utilities

TWDB 2015 - SB 181 Report

Large Significant ICI Utilities (5)
Medium-Large Significant ICI Utilities (5)
Metropolitan Utilities

Medium Significant ICI1 Utilities (27)
Large Utilities (30)

Medium-Large Utilities3 (31)

Medium Utilities (237)

0 20 40 60 80 100 120 140 160 180 200 220 240 260
Gallons per Person per Day

B Residential GPCD mICl & Other GPCD




Water Use by Commercial/lInstitutional Users
Austin, Texas Study

Offices

Retail

All Other
Hotel
Healthcare
Resturant/ Bar
Service Est.
Schools
Colleges

Food Stores

Commercial Warehouse
Sancturay

Other Group Shelter
Amusment-Recreation-Athletic
Correctional Facility

Service Station-Repair Garage
Other Educational Bldg
Industrial Warehouse

Religious

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Red = Food Svc. Millions of Gallons per Day (MGD)



Gallons per Person per Day
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Breakdown of Non-Industrial
Municipal Use in 87 Texas Cities

Residential indoor gpcd Residential Outdoor gpcd Leak loss gpcd Com./Inst. gpcd

m2009 =2010 =2011 =2012 =2013




Energy Star Portfolio Manager

* It now contains water data.

 Many local governments are requiring
it for government properties.

Some are now requiring all commercial
property of any size to use it and report
it.



Entities Using EPA Portfolio Manager
Stars = Water Benchmarking Required

U.S. Building Benchmarking and Transparency Policies

Seattle

Portland

Berkeley,
ca

San

Washington, DC
Francisco

Arlington, VA

@® commercial policy adopted

; IMT @ Commercial & multifamily policy adopted
Building Rating INSTITUTE S
e e M 1 i ey 11 @ Public buildings benchmarked
= Copyright 2014 Institute for Market Transtormation, Updated 11/2015 @ single-family transparency adopted



Examples of Energy Star

Portfolio Manager Data for Office
Buildings in 2014

Gallons per Square Foot per Year

: Washington . .
City New York DCg Boston [Minneapolis

No. of Buildings (398) (342) (218) (80)

Low (Meter stuck??) 0.01 0.2 0.09 0.01
Median 16.7 16.1 11.6 10.8
Average 45.6 163.7 40.7 12.1

High (Get the

meter checkediny| 48215 33,917.8 1,552.3 43.6




h and Low Data
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Studies Across the Nation




Hospitals DO YOU See

2002 ASHE Study
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EPA Portfolio Manager Information on Water

Number of Buildings

[

] Office Use Per Worker

1,200
1,000
800
600
400
200

Portfolio Manager Median =
13 galiworker/day

95th percentile = 85
Sth percentile = 2

e ®
Gallons per Worker per Day

P P @ L P P

N

Number of Buildings

80
70 1
60 A
50 A
40 4
30 4
20 A

10

@ Hotel Use Per Room

Paortfolio Manager Median =
102 gal/room/day

95th percentile = 320
5th percentile = 23

PSS LS LS L g

Gallons per Room per Day

Number of Buildings

E&f Hospital Use Per Bed

315 gal/bed/day

Partfolio Manager Median =

95th percentile = 1,061
5th percentile = 43

PP FLFOF S EEE SIS
Gallons per Bed per Day




Commercial & Institutional Savings Too

Hotel and Motel Water Use Factors for Phoenix - 2003 to 2012

160 67%  068% 679 70%
o 59% ] & B -] 59%
gla0 PPk o s606 o0 58% 0%
5 120 ? A .
g = B 50% 2
- \ .:'
3 100 N §
= ] e e b = = 40% 3
g 80 s
& 30% £
5 60 = :
20% o
2 40 0%
o
8 20 10%
0 0%

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
== Percent Occupancy == «= \|otel Adjusted for Occupancy
e \/otel Unadjusted for Occupancy == == Hotel Adjusted for Occupancy

e Hotel Unadjusted for Occupancy




Summary of Restaurant Water Use Coefficients from Various Studies
Source: H.W. (Bill) Hoffman & Associates, LLC

Source of Information Best Gal./ | Avg. Gal./ | Gal./ sq. Best Gal./ | Avg. Gal./
Meal Meal ft./ Year Seat/ Day | Seat/ Day

Florida (Univ. of Fl.) Restaurant 270
Florida (Univ. of Fl.) Fast Food 240
Colorado Study (Brendle Group) 910 12 192 29 53
USA (2000 AWWARF CI End Use Study) 130t0 331| 20to 30
Boulder Colorado 8to 9 125 49
Danamark (Canada)
U of Kansas (M. Vanschenkhof) 12.8 266
South Australia study and Sydney Water 9to 12
North Carolina ICI BMP 20 to 40
Austin Study (Full Svc.) 2013 173 31
Austin Study (Fast Food) 2013 257 39




Summary of Hospital Water Use Coefficients from Various Studies
Source: H.W. (Bill) Hoffman & Associates, LLC

Gal./Sq. Ft/Yr.

Study Gal./Bed/Day
Average Best

Federal Facilities Average 125

Univ. of Florida Study 31

United Kingdom -Large Teaching 41 34
UK Small Acute or Long Stay 29 22
UK Small Acute or Long Stay With Laundry 39 31
North Carolina Rule of Thumb 300

ASHE 2002 Study 471

Energy Star Portfolio Mgr. 315

Victoria Public Health Service - Australia 39 17
Health Estate Journal - United Kingdom 87

US Energy Information Adm. 2007 study 395 68

City of Austin (9 largest medical Facilities) 335 58 18




Summary of Six United States Studies Reporting Water Use by

Gallons per Square Foot of Heated Space per Year

Colorado Water AWWA
EPA Portfolio  University of Santa Fe, Wise - Brendle End Use Austin
- Manager 20121 Florida? New Mexico3 4 Study 2000 20136
Type of Facility Group. 5

Gallons per Square Foot of Heated Space per Year

Senior Care Facilities 61 106 -

. . s 7
u

Retail/Shopping Centers 5 32
Unrefrigerated Warehouses 3 8

62 to 101

79 to 165

52to 64

w
(o2}

i
©

9to 15 19

N
(o)}

12to 19

81to 16

N
o



Big Data iIs Coming
Soon to your city!



In the Next 20 Years, All Water
Utilities Will Be Using AMI

Advanced Metering Infrastructure




Utility Organizations are in on

the act




American Water Works Associlation
Water Research Foundation

«2015 Residential End Use Study

2016 Commercial — Institutional
Methodology Study

2018 Commercial Institutional Data Base



The Federal Government

Activity



The US Had 87 Billion Sq. Ft. of
Commercial/lnstitutional Space in 2012

Commercial Buildings Energy Consumption Survey (CBECS)

Food sales Public order and
2% safety

Office 2%
18% -
Clinics of all types
2%
Warehouse and

storage Other
15% 204
Health care Hospitals

Education 3%
14%

Food service
2%

Religious worship
5%

Public assembly SeEr’:)//:)ce
6%

Mercantile
13%




Gal./Bed/Day

480
460
440
420
400
380
360
340
320
300

CBECS 2007 Hospital Use

Gallons per Bed per Day

418

365

315

453

South




Census Regions Used by CBECS

WEST MIDWEST NORTHEAST
- ] West East Middle New
Pacific Mountain Morth Central Merth Central Atlantic | Englan

West East South
South Central South Central Atlantic

SOUTH




Climate Zones

Zone 1 is less than 2,000 CODD and greater than 7,000 HDD.
Zone 2 is less than 2.000 CDD and 5.500-7,000 HDD.

Zone 3 s less than 2,000 COD and 4, 000-5 4838 HDD.

Zone 4 is less than 2.000 CDD and less than 4,000 HDD.

Zone 5 is 2,000 COD or more and lass than 4,000 HDD.



Grocery Store Water Use in
California

Pacific Institute

Kitchen Irrigation
9% 3%
Domestic Cooling
17% Tower
49%
Other
22%

A Large Hospital in Florida

Toilets
20%

Other
Plumbing
8%

Food Service

8%

Cooling

———1Boilers
4%

Medical
Equip.
9%

Leaks &
Other
8%

Eleven Office Buildings in Austin, Texas

Cooling Tower
53%

All Other Uses
47%

A Large Hospital in Arizona

Domestic

Cooling
Towers

49%

41%
Aﬁdical

Food Service

4%

Equip.
1%

5%

\ Irrigation







Texas Water Development Board
Water Use Projection Tables

Year of Implementation in Texas

Action

Energy Policy Act

1.28 gpf toilets

Dishwashers

Front Load Washers

Top Load Washers




Average Life of Appliances

Tunnel Clothes Washers

Urinals

Toilets

On Premise Laundry Equipment

Mechanical Strainers with Recirculation Systems
Commercial Dishwasher

Coin Laundry Equipment

Residential Clothes Washer

Combination Oven

Steam Cooker

Food Waste Pulpers

Garbage Disposal 0.75 HP to 10.0 HP
Non-Mechanical Food scrap collector (strainers)
Home Dishwasher

Commercial Ice Maker

Pre-Rinse Spray Valve using 1.28 gpm or less

4

6

8 10 12 14 16 18 20 22 24 26 28 30
Years




All of this has had a real Impact on
water use across the Nation

Urinals

Commercial Dish...

Residential Dish..|

Residential Toilets

Pre-Rinse Spray Valves

Residential Clothes..|

Commercial Toiltes

Shower

0%
10% r
20% H
30% A
40% H
50% r
60%
70%
80%

Percent Reduction in Use From Best In

O 90%




US GDP vs. Water Withdrawals

$14,000.00 - r 1,600
Source: Figure prepared by PH Gleick; data from USGS and USBEA, 2014,
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All Water Use in USA — USGS

After Peter Glick Water Use Trends in the United States - Pacific Institute

o Thermoslectric = Agriculture = punicipal & Industrial = Per Capita Water Use
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Industry way down

US Industrial Water Use vs. Output Index

Source. Bureau if Economic Analysis

()]
o

w w 5 B
o [ o &)

Billions of Gallons per Day

1960 1970 1980 1990 2000
Year

Dimensionless Index




180

170

160

150

140

130

Gal./Person/Day

=
N
o

110

100

And it is showing up in real municipal
water use data

US Geological Survey Report — 2014
http://water.usgs.gov/watuse

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

e S Per Capita Use (gpcd) ewTotal Municipal/Domestic Use

30

25

20

Billions of Gal./Day

=
o1

[EN
o



Comparison of Tollet Flush Histegrams

] ] e |t

Residential End Use Study - AWWA

14%
12%
10%

8%
B%

saluanbal 4

4%
2%
0% A



Gallons per Person per Day

80

70

60

50

40

30

20

10

Estimated Change in Residential
Per Capita Use in USA a 55% Decrease

Sources: AWWARF Studies

75 73

69

1990 1995 2000 2005 2010 2015

Year

Future




Average American Household Indoor Use
EPA estimates tha about 1/3 of residential use is outdoor

Black Water
35%

Gray water
53%




New York City

Water Demand (MGD)

1,600

1,500 -

1,400

1,300 1

1,200

1,000

Historical Distribution & Population, FY11

== alendar Year Demand (MGD)
= ey York City Population

8.2 million?

D

1966: 1,045 MGD

Average Daily
Distribution (MGD)
2007 1114
2008: 1,098
2009 1,007
2010: 1,039
FY11:

1,035

©

1960 1870

1880

1890

2000

2010

8.0

- 8.5

- 8.0

7.5

- 7.0
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6.0
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Seattle Washington

1,300,000 — Rt - 260
1,200,000 — | 240
L0000 - = 2200
1,000,000 -

900,000 — s

é 800,000 ,A]}:m I TOTAL CONSUMPTION L

o TO0000 WATER | 140

E &00.000 — | 120

500,000 - BILLED CONSUMPTION i
400,000 - [ 30
300,000 | o
200,000 ~ L 40
00.000 e
. ' ' T T | T 0
1975 198D 1985 1S 995 2000 H005 2010

YEAR

CONSUMPTION IN MILLIONS OF GALLONS PER DAY

[Annual Average)




El Paso Water Consumption qng[

2009

GCD:135
2010 Goal: 140 GCD
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180
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140

110

Austin Conservation History - GPCD Progress by Fiscal Year
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If you don’t
measure Iit, you

CAN NOT

manage It!




Conclusions

 We have entered the age of Big Data!

*The price of water and wastewater will ensure
that enhanced metering, measurement and
monitoring are here to stay!

e Codes, Standards, Design and our Thinking
will need to change!

*\We are just at the beginning!



We covered a lot!

Questions?
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