Multiple files are bound together in this PDF Package.

Adobe recommends using Adobe Reader or Adobe Acrobat version 8 or later to work with
documents contained within a PDF Package. By updating to the latest version, you'll enjoy
the following benefits:

- Efficient, integrated PDF viewing
- Easy printing

« Quick searches

Don’t have the latest version of Adobe Reader?

Click here to download the latest version of Adobe Reader

If you already have Adobe Reader 8,
click a file in this PDF Package to view it.



http://www.adobe.com/products/acrobat/readstep2.html


Eugene Water & Electric Board

THREE CASE STUDIES: PEAK HOUR DEMAND MANAGMENT





Eugene Water & Electric Board
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Peak Hour Demand Management
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Water Management Services

(WMS)

o Water Conservation
— Program development
— Program implementation
e Cross Connection
Control
— Backflow Protection





Peak Water Demand: 2 Flavors

e Seasonal Peak Water Demand
— High water use during a certain time of the year
— Typical outdoor water conservation program

e Peak Hour Water Demand
— High water use during a certain time of day

— Also related to outdoor water use
— Occurs at the same time as seasonal peak





EWEB Peak Hour Projects

2003: A single upper level pump system

2004 Successful management, sought to
expand to other upper level pump systems

2007: Peak hour an emerging problem in
the base level system

2008: First effort as system-wide message
2009: Added an upper level pump system
2010: Refined system-wide message





2003: Upper level pump system
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Focus on Peak Hour

e 158 residential customers

 Virtually all irrigate, but only a few are classified
as top 10% water users.

* Recent change in landscaping for new homes.
* Recent change in meter sizing for new services.

« Data logging confirmed that peak hour demand
was due to underground irrigation systems.

NS =R






Focus on Peak Hour

* Residential focus groups identify landscape and
Irrigation contractors and local extension service

as credible educators.

e Customer may disregard advice and rely on
Grandpa or Grandma Gardener for direction.

« EWEB was identified as THE credible educator
about the water system but not about landscape

water use.





Focus on Peak Hour

e Customers value their yard...emotionally connected
e Convenience






Focus on Peak Hour

o Newsletter first week of August 2004.
— -400 GPM THE NEXT DAY

e Follow-up “peak of the week” postcards

— Goal of maximum 700 GPM achieved the day
after the first postcard (and ever since).

e Closing season newsletter in the fall.

e Same information pattern, same success
every year since.





Focus on Peak Hour
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e Avoided $500,000 emergency build-out and
allowed upgrade to be built on original timeline

3 2002 MaxFlow gpm
—&— 2006 MaxFlow gpm






Time to build

e The reservolr site was
purchased in 1960’s

e In 2000’s the ridgeline
was turned into
parkland preserve

 Stakeholder input
sought for build-out
— Peak hour mgmt

project provided well
educated stakeholders





Basic Tools of Peak Messaging

ﬁ Water Management Services

“Making the Most of the Resources We Share’

-«
= P.0O. Box 10148 Eugene OR 97440-2148
° N eWS I etter O e n S E EB Phone: (541) 9844767 Fax: (541) 3411867
]

Shasta 1150’s Peak Pumping GPM

and closes season Mt e

Hrs. above
Day 700 gpm Peak

* Weekly postcard, E R ie O

S 7/5 0© 516

timely feedback Mt mn o

- Last Monday, the peak pumping gpm lor the homes i the Shasta 150" pump area peaked
r 778 00 516 at 722 GPM between 4 AM and § AM.
» Educate the ¥ Ge O
Th 7/10 0© 575 High Peak of the Week

PuBLIC INPUT M Monday July 7, 2008
ed u Cato rS There will be a public meeting on Thursday
Center (2580 Hilyard St.).
For more information go to http://www.ewel

Maximmum Hourly Flows
(Gallons Per Minute)






2004 Expand the Project?

* Three peak hour demand challenged areas
Identified:
— Upper level pump zone nearing capacity of
continuous running pumps.

— Established neighborhood with new
construction at the top of the hill.

— Annexed Inadeguate neighborhood water
system in hilly part of town.





2004 Expand the Project?

o |Initially these three areas looked similar to
the successfully managed peak hour areas.
— Exclusively residential customers

— Problems with flow and pressure during early
morning Irrigation hours.

— Data logger confirmation that peak hour
demand was due to underground irrigation

systems.
RS =R





2004: Expand the Project?






2009: Expand the Project!

 Build-out ultimately unsuccessful in solving
peak hour Issues In some areas

* Began peak hour messaging for additional
upper level pump area in mid-summer

o Similar success, but response not so fast
* These efforts continue, refining tools






2008: Base Level Messaging

* More focus groups to find the

WIIFM for wider audience e bestperformance,setyour
- - in the "green zone" shown below.
o Simplify the message >
e Metro letter, who, what, when m.

— First mailed to contractors

— 4 weeks later mailed to top 10%
customers

— Late production so late F3
letters...no effect ®

6 A.M.






2009: Base Level Messaging

e Focus groups with customers who received
the letter

« VERY IMPORTANT FINDINGS

— Daytime watering suggestion was confusing
— University not a credible testimonial
— Suggested postcard follow-up

* Not enough time to change the letter so no
mailing in 2009





2010: Base Level Messaging

e Key changes in base level
message ot

— Shorter letter

— Modified sticker to suggest ... [
“spray” watering at night;
“drip” watering during the day  .ew

— Testimonial from local 9o

For best performance, set your

landscape contractor 2prinklers to turn on and off

anytime in the “green zone”.

el 6 AM.





Advanced Tools

* Newsletter or general letter
— Beginning and end season
— Timer sticker

» \Weekly postcard, timely feedback

— Graph scale, consistent for each season
— Emoticons? YES! ©
— Transition to e-mail notification

* \Website view page in development
e Continue to educate the educators
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The Water Footprint
Calculator

A Conservation Tool

Anisha Shankar , _

Cascadia Consulting :
Group, Inc.
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Resource /72 Saving Water Partnership

‘VEH’[UI’E g Seattle and Participating Local Water Utilities

Assistance supports SPU’s solid waste, and stormwater programes,
and the Saving Water Partnership’s water conservation
programs.






Resource
'The Westin ‘Ventu re

Potential Recycling Cost Savings
May 8, 2010

Potential Savings (Annual Costs):

Current Costs: $ 93,000
Projected Costs: -8 80,600 Projected increase in recycling rate:  175%
Resulting Savings: =3 12,400

Current Waste and Recycling Services:

Garbage 685 tons disposed per year

1 25yd compacting dumpster for __ waste collected _2 _ daysiweek Annual garbage costs $ 93,0000
Recycling 225 tons recycled year
15yd SeaDruNar carts ~ for mixed recycling collected _3  daysiweek Annual recycling costs -
ANNUAL COSTS $93,000.00

New Waste and Recycling Services: *

Garbage 290 tons disposed per year

25-yd compacting dumpster for ___ waste collected _1_ dayieek Annual garbage costs $  47,400.00
Recycling 60 glass tons recycled per year
365 (non-glass) tons® recycled per year
1 2yddumpster for glass collected _2_ daysiweek
10 15-yd SeaDruNar carts for mixed recycling collected _4_ daysiweek Annual recycling costs $  19,000.00

Compost Recycling 195 tons composted per year

2 2-yddumpsters for compostables® collected _5_ daysiweek Annual compost costs $ 14,2000

ANNUAL COSTS_$ 80,600.00

Information presented is estimated and based on The Westin's waste bills, the City of Seattle's published vaste costs, and data collected from Cascadia Consulting Group's studies of business viste.

1 Assumes a fully implemented program, capturing 70% of recyclable and compostable material.
2 Compost recycling includes food, soiled paper, flower and plant trimmings, wood scraps, and waxed cardboard,
3 Based on the Westin's current mixed recycling program by SeaDruNar and includes all recyclables except metal and glass,

The Westin Hotel, Seattle
savings = approx. $10,000 annually

Approx. Approx.

Diversi
IVersIon ——\olume/mo  weight/yr

Compost 85 cy 153 tons

Glass 17 cy 61 tons

Other 52 cy 46 tons
Recycling (add’l)

HomeStreet Bank, Seattle
Reduce CO, output per employee by 15%

Mid-period

Activit Overall goal .
y 8 achievement

Reduce servers 50% 35%

Reduce paper use 30% 15%

Carbon Footprint Calculator
Results

INSTRUCTIONS

This worksheet summarizes results of the carbon footprint assessment. The resits below are intended to help you assess what activities of your business
contribute the largest relative shares of greenhouse gas emissions. Al results are reported as metric tons (o million grams) of CO, These figures should be
interpreted as CO, "equivalents", because although most of these emissions are actual CO,, some of the emissions are from methane (from waste disposed in
landfills)

For assistance assessing the relative costs and impacts of COz-reduction options, please see the Actions worksheet. Formore information on case studies of
Seatle-area business actions on climate change and a list of resources on employer services and climate incentives, visit the Seattle Climate Partnership
website (particularly the Seattle Climate Partnership Resource Guide) at www.seattleclimatepartnership.org.

COMPANY FOOTPRINT:

1,195 metric tons of COe annually, or

FOOTPRINT DETAILS

3.5 metric tons of CO, per employee

EMISSIONS REDUCTION POTENTIAL*

Transportation Footprint and Reduction Potential
Miles Reduction  Relative
Traveled Miles Footprint  Potential*  Reduction
(Business  Traveled (Metrc  (Vetric Tons  Potential
Trawel)  (Commuting) CO, (Metric Tons) TonsCO,)  CO) (% of tota)
Car & Truck 392,000 941,361 526.8 Business Travel 268.1 268.1 12%
Airplane 599,612 - 1133 Employee Commuting 786.3 786.3 34%
Train - 107,423 185 Energy - Electricity 499 11526 50%
Bus - 1,546,319 385.4 Energy - Other 6 0.6 0%
Ferry - 28,364 10.5 Materials & Senices 189 189 1%
Subtotal 991,612 2,623,466 1,054.4 Waste Generation 70.8 70.8 3%
Total 1194.7 2297.3 100%
Energy Use
Quantity Units __ CO, (Metric Tons)
Natural gas 109 therms Relative Reduction Potential
Electricity 1,920,959 kWh 49.9
Steam - thousand Ibs - 1400
Other fuels - gallons -
Subtotal 505 a0
S 1000
Materials and Services 5
Quantity Units  CO, (Metric Tons) 'S 80
Paper 9413500 sheets 89 £ o
Other - o
Subtotal 18.9 2 400
Waste Generation & 20 |_|
Quantity Units CO; (Metric Tons) o+ ]
Disposed 169 tons 708 Business Employee Energy- Energy- Materials& _Waste
Subtotal 69 tons 708 ravel Commuing Eleciricty  Oher  Services Generation
BYourCarbon Footprint
Company Footprint (Total of Above) 1,194.7
terial o For i)
than the one for heregion, notto

This issue s described in moredetailbelow.





Why calculators work...

. 0 .
e Expresses cost or carbon dioxide impacts of current activity
levels

* Allows goal setting
* Drives action
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e Restrooms i.-» &

e Cooling towers
e Laundry

e Cleaning

* [rrigation

Building the water footprint calculator

b ‘,—“."
"y = ..'-\.- 3 i

4

* Office and commercial kitchens L (Frghess






Our data sources and assumptions

. = o
& oy e - .
i % ;- "\-.‘ e o5
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From USGBC LEED: U
Existing buildings: Operations and maintenance
Reference Guide, First Edition August 2008

Matthew McMullen, Area Manager, Puget Sound, Nalco

LEED for Existing Buildings: Operations & Maintenance
Yas? Registered Project Checklist

Yes ? No
——
GREEN BUILDING LEED DELIVERS Yes Prereq 1 Minimum Indoor Plumbing Fixture & Fitting Efficiency Required
I M PAcTs REs U l_Ts =l - ~I| Credit1.1 Water Perf oM Whole Building Metering 1
=l =l || credit1.2 Water Performance Measurement, Submetering 1
El E| =l | Credit2 Additional Indoor Plumbing Fixture and Fitting Efficiency 1to3

Credit2.1  10% Reduction 1
Credit2.2  20% Reduction

Credit23  30% Reduction
[=| | El | Credit 3 Water Efficient Landscaping

Credit 3.1  50% Reduction

Credit 3.2 75% Reduction





Water Footerint Calculator Sepuipe Jlorer Dorioerclin @f

B:
Water Footprint Calculator o Water Partuershin 7
Instruc C
Ple Water Footprint Calculator Svinoe Water Partnershin ﬂ
Instruc Ci
Fle H
- r " - . : 4
Bathro —— Water Footprint Calculator Saving Water Partnership [
Ple Office Kitchen Worksheet Seattle and Participating Local Water Utilities
M Cleanit -
Instructions
Cle Coolin Please enter data below about the fixtures and appliances in your office kitchen(s) (if applicable).
i
Co
Office Kitchen Water Use
En
Faucets
Flow rate per unit
] Total # of faucets  [gallons per min)
Faucettype A [ 22
Faucettype B 20 2
Faucet type C
“ L
Dishwashers
Total # of
dishwashers Gallons per cycle  Cycles perday  Model type
Dishwasher type & 2 8.05 0.2 (Miele G 681
Dishwasher type B 1 ] 0.8 (Whirlpool WJU 36001
{ » M Lic Dishwasher type C 1 45 0.8|Asko D1776
Additional Information
tr M| Lic
Enter additional information about bathroom fixtures or practices here:
I+ M| Lic Also observed a Manitowoc QMA45 ice maker, which uses12 gallons/100 Ibs of ice; Makes maximum 95 Ibs of ice

Source:

Fr
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Ste p 1 : Water Footprint Calculator Saving Water Partnership (/)

Background Information Worksheet Seattle and Participating Local Water Utilties

Getti
ett I n g Please enter as much information as possible about your facility below. These data are essential forthe other calculations to work correctly. Mote that

cells that are shaded in light grey are for user inputs. Cells that have dark grey backgrounds should populate automatically based on other user inputs.
Light blue cells contain industry information and may be used to populate user-input cells if more accurate information is unavailable.

Footprint Year

Month Year Please enter the starting month and year of your footprint. The ending
manth and year will sutomatically populste 3ssuming 3 one-year
Start: Januar 2003 period.

End:

Facility Information

F acility Mame

Physical Addrezs

Tatal building area [ft]

Company area [f]"

Facility type Select from list

" Sl 5 ot o e el i aster wee (i ety measired
Cccupant Information

Total Women™ Men™

fumber of building occupants per day

Estimated # of transient users” per day

Oecupancy rate [for hotels & hospitals)

Tranmient Weans afe dedived o dndibistiats i the Suiiling cnl femmorani S0 retal clistamens Studients s e
T ERSC NTHRERT S0 o R, Sl At ST e ORI TR S ATHET ST TR

Water Meter & Sewer Information (from your City of Seattle water bill)

Account/Meter Number Meter Type Annual CCF Annual Cost
i aker Meter 1 Select from list
wl aber Meter 2 Select fram list
i ater Meter 2 Select from list
i aber MWleter 4 Select from list
wl aber Meter B Select fram list
ol aker Meter & Select from list
i aber Mlater ¥ Select from lizt

Annual CCF fo Sewer Annual Sewer Cost

Sewer






etting Specific Use Data

Bathroom Fixtures

Flow rate

Number of units (gallens per fluzh)

Toilet, wrinal, and favcet types may be different throughout
the facility resulting in different flow rates. For greater
accuracy, plesse note all different types and counts of
foxtures.

Toilet type &

Toilet type B

Toilet type C

Urinal bype B

Lrinal type &

Urinal bype C

Flow rate

Total # (gallons per minute)

Faucet type &

Faucettype B

Faucet type C

Showerhead type &

Showerhead type B

Showerhead type C

Select from list

Once the Faucet is turned on, how long does it take, on average, to get hot water?

Commercial Kitchens

Flow rate Hours of use Flow rate Hours of use
Features Number (gallons/min} per day (gallens/min} per day
Pre-rise sprayheads 7 A 16 3
Faucets Z
Food disposaligrinders 10 3
Steamers Select tgpe 0 3
Dipper wellz 025
Combination Ovens Sngg ’t 2 0
Steam Tables (1]
Steam Kettles E
fixture per
Features Humber Gallons per cycle day
Dizhwashers
Pasta Cookers Select simmer mode
Pounds of ice per Water-
lce Type Number unit per day cooled?
lce machines Select ice type | | |
Type of appliance Humber Gallons per day
| | * In case other appliances not listed sbove
Other* arzinuse.






Step 2: Creating the water use map

Bathroom Water Use

Employees Visitors
Male Female Male Female
Gender split of FTEs | 0% 40%)| Number of visitors | |
Number of Flow rate per unit Number of Flow rate per unit
units (gallons per flush) units (gallons per flush)
Toilettype A RS 16 Toilet type A
Toilettype B 10 16 Toilettype B 10 16
Urinal type A 18 1 Urinal type A
Lrinal type B rinal type B
Flow rate Flow rate
Total # igallons per minute) Total # {gallons per minute)
Faucet type A i 05 Faucettype A
Faucet type B Faucettype B
Faucettype C Faucettype C
Showerhead type A ] 25
Showerhead type B
Showerhead type C

Additional Information

Enter additional information about bathroom fixtures or practices here:






Step 2A: Identifying opportunities for
conservation

Opportunities for Conservation

Lower flow fixtures

Toilets
Cost savings
Number to Flow rate of new Water savings on water and Available
replace toilet {Annual CCF) sewer costs incentives”
Feplace type Atoilets 55 1.28 239( 5 3,164 | & -
Feplace type B toilets 10 1.28 431 5 55 % -
Feplace type A urinals 13 0.125 514 5 6,816 | & -
Replace type B urinals 0% = 5 =






Step 3: Sharing the results

Water Footprint Calculator
Results

Saving Water Partnership [/

Seattle and Participating Local Water Utilities

Instructions

This worksheet summarizes the results of the water footprint assessment.

Water Footprint:

3,693 CCF annually or

0.01 CCFisqftor

2.5 CCFloccupant/year

Water Use Area

Annual CCF Annual Water Cost

Annual Sewer Cost

Bathroom 2243 % 7802 % 21,809
Cleaning 4 5 260 & 74
Commercial Kitchen 0% - 5 -

Cooling Tower 852 § 3.001 % 8,252
Laundry 03 - % -

Office Kitchen 516 § 1820 & 5,022
Outdoor Watering 8 3 5 82
Total 3,693 % 13,13 § 35,914

Composition of Current Water Use
. Cutdoor
Office

Kitchen ' atering

Cooling
Tower

Bathroom

Cleaning






Step 3A: Making recommendations for conservation

Opportunities for Conservation

Current Use is based on the above calculations . "After Conservation” bars will appear ifthere are significant opportunities for water conservation.

Water Use, Before & After Conservation

A nnua lCCF

@ Current Use

W After Conservation

Bathroom Office Cleaning  Laundry Commercial Cooling Qutdoor
Kitchen Kitchen Tower Watering

Main Recommendations

1. Replace existing urinals with 1 pint per flush urinals
2. Replace existing toilets with 1.28 gallon per flush toilets
3. Only run kitchen dishwasher when full





b\

Where do we go from here?

e Water footprint tool 1.0. v
e 5 testssites; 20 planned for the year.

e Partnership with Lane Community College’s e

Spring 2010 Water Conservation Technician
course to test and refine. \





From Version 1.0to 2.0

Building in an ROI calculation. U

Using good data: current data - LEED default values for fixture
use.

E.g. shower use in hotels ~ 12 minutes rather than 5 minutes
in LEED assumptions.






Building water footprinting: the next innovation?

A tool to: U

* help businesses plan for conservation.

* help businesses prioritize their conservation dollars.
* engage businesses in water conservation.

/






Thank you!

Anisha Shankar




mailto:anisha@cascadiaconsulting.com

http://www.cascadiaconsulting.com/
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Evaluating Water Savings from
Device Distribution

Sarah Murphy Santner

Water Conservation Program
Coordinator

Portland Water Bureau
Portland, Oregon
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Columbia South Shore
Well Field

Groundwater
Pump 5tation

B ey

Reserviir 1

Bull Run
Lake

\

Bull Run

Reservoir 2

Mt Hood
<
- [k
Sandy River
Portland Water System
Distribution Area -
Zigzag River
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Bull Run Watershed
Harvesting Rainwater Since 1895

Ample Seasonal Rainfall.

— Bull Run: 138 in of average rainfall with some areas as high
as 170 inches/year.

Excellent water quality.

— No development

— No glacial melt
Gravity Flow from source to the city.

— Over 80% of the system is gravity flow
Protected watershed.

— 102 square mile drainage,

— Protected by federal law, restricted access

— Jointly managed by the US Forest Service and the Portland
Water Bureau.

Limited Storage
— Dam No. 1 - Built in 1929 holds 9.9 billion gallons
— Dam No. 2 - Built in 1962 holds 6.8 billion gallons -

/ ¥y’ PORTLAND

FROM FOREST TO FAUCET
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Columbia South Shore Wellfield
Groundwater Supply

e Development began in 1975

e Used as a water source
since 1985

e 100 MGD average
e Over 25 wells

e Active groundwater
protection program in

GROUNDWATER
place. PROTECTION AREA

COLUMBIA SOUTH SHORE
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Portland Water Usage (2007-2008)

Total Population Served = 879,900
Winter System Production = 85 MGD

Summer System Production = 135 MGD
(peak 180 MGD)

Residential Per Person = 64 GPD
Total Portland Usage = 20.9 BG
Total Wholesale Usage = 14.6 BG (41%)

Carbon footprint
2007 = 0.38 MT of CO2e per MG
(1 cross country flight = 0.69 MT of CO2e)
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Portland’s Water Future

Climate change:

— Water Bureau commissioned study in 2002 (U of W Climate
Impacts Group)

— More frequent extreme year scenarios, increased
temperature, longer dry season

e |ncreased demand for water
Population growth:
— Projections show regional increase population
e Portland - not significant
e Suburbs —more
Other factors:
— Per capita demand has gone down
— Active regional development of alternative sources
— Bull Run provides adequate supplies during winter
— Summer peaks continue to be focus
Bottom Line:
— Current supplies adequate for next 30+ years

OS5 PORTLAND
@ WATER
BUREAU

FROM FOREST TO FAUCET






Portland Conservation Programs

Portland conservation programs are
customer-focused.

1. Business, Industry &
Government programs

Residential Programs
Multifamily Programs

¥ PORTLAND
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Residential Device Distribution

Portland Water Bureau has been distributing
water conservation devices since 1992.

Kits are distributed based on customer request
— through the website, customer service call
center, or conservation call center.

Conservation staff track

— Account number

— Name and address

— Request date

— ltems ordered (number of kits per customer)

One of the devices available was called the
“Bathroom kit”

¥ L
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Portland’s “Bathroom” Kit

1 toilet displacement bag (estimated
savings of 1/2 gallon per flush)

1 fill cycle diverter (estimated savings of
1/2 gallon per flush)

1 bathroom faucet aerator (estimated
savings of 1 gallon per minute)

Cost per kit plus mailing and
administrative overhead is $9.84

Devices have an estimated 5 years saving
life

2273 kits distributed between 2002 -
2005
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The Study

e Purpose: Evaluation of (1) water
savings and (2) cost-effectiveness of
kits distributed between 2002-2005.

e Savings and cost-effectiveness relate
to this program and its participants
only, findings should not be
generalized across the wider customer
base.

e |nitial study done in 2007 with a
follow-up evaluation done in 2009
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Water Savings Analysis

Total of 2,273 kits were distributed, based on
request by SFR, MFR, and C&l

Only SFR customers with available pre and post
consumption data were considered

123 households met the criteria

Average daily pre- and post- participation winter
consumption was computed for each participant

Paired t-test was conducted to detect difference in
pre- and post-consumption

»
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Results of Water Savings Analysis

Paired t-Test results of Two Samples for Mean
Pre Post
Winter Mean Daily
Consumption (CF) 26.12 22.46
Variance 198.22 193.13
Observations
(# of households) 123 123
Hypothesized Mean
Difference 0
df 122
| | t Stat 4.0624
P(T<=t) one-tail 0.0000
| | t Critical one-tail 1.6574

y PORTLAN
ME WATER
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Results of Water Savings Analysis

e Mean savings

— Daily 3.7 CF
— Annual 13.4 CCF
— Annual 95% confidence range 6.9-19.9 CCF

e SFR mean annual consumption 89 CCF
(2002-2005)

— Savings amount to 15% of annual consumption
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Analyzing Cost-effectiveness

Compute discounted annual water
savings per participant over the 5-year
saving life of the kit

Compute average kit costs per
participant

Compute average cost per unit saved
Cost-benefit analysis
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Results of Cost-effectiveness Analysis

Average number of kits per household =1.74
Cost per kit (devices & shipping) = $9.84
Present Value of Annual Water Savings =61.19

Program Cost per CCF Saved = S0.28

(95% confidence range of (50.19-S0.55))
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Cost-Benefit Analysis

e Three perspectives

— Customer
e Zero cost, lower bill

— Utility
e Cost of program, avoided costs

— Societal
e CB to customers, utility, and others

»
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CB Analysis
(Utility perspective)

e Avoided costs in terms of postponing

supply increments

e Marginal costs

- don’t have a good calculation

Ground water costs (short-run supply)
— $0.34/CCF vs. S0.28/CCF
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2009 Updated Evaluation

e Have our customers sustained those
savings during the past two years since

our first analyses?
— QOut of 123 original accounts, 104 are still active.

— Daily average consumption computed by
dividing total winter consumption by the total
days of service over 2006-2009 period.

— Paired t-test conducted comparing pre- and
post-participation average daily consumption of
accounts from 2006-2009.

e (Caveats:
— Change in billing system in 2007
— Went from tiered rates to flat rate
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2009 Updated Evaluation Results

e T-test results showed sustained lower
average consumption for participants.

— Savings 5.08 CF/day (38 gallons);
— Savings 18.3 CCF per year (13,688 gallons).

— One-tail test shows t value of 4.31 and
P(T<=t) of .0000185 (almost zero possibility
for the average of the difference in pre-
and post-consumptions to be zero.) More
than likely due to other conservation

measures.

BUREAU
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ANALYSIS CONCLUSIONS

Device distribution saved water.

Expenditures on bath room kit
program are cost-effective.

Device kit distribution savings
continued and customers went on to
save more water.

More than likely other factors play a
role in water use reductions, but kits

%G5> PORTLAND
do play a role. / WATER
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Innovative Ways to Distribute Devices

— SmartDrips Distribution Effort:

Partnership with Bureau of
Transportation .

e 2006-2008 — 12,356 kits distributed by
bike
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e Web-based orders

— Build a web-based
order form which
can be access
through the bureau
internet.

£]
J‘strt e L L o s [ e T

— Customer self-service, choose the items they
want in their “customized kit”

— Customer service staff also use the web order
form, which improves efficiency for tracking info.
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Innovative Ways to Distribute Devices

e Partnerships with
Community Service
Agencies

— For 2 years worked with Savewatert
local social service
agencies to distribute
kits to low income
households

— Leveraging exiting
infrastructure, been
able to distribute 1000
kits each year.

»
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Innovative Ways to
Distribute Devices

e Customer Service Center
— Have many people walk in each day to pay
water bill.

— Pilot project to distribute kits at our walk-in
center.

— 2008-2009 — 337 kits distributed.

'- _Master the 5-minute shower.
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Contact:

Sarah Murphy Santner

Residential Water Conservation Coordinator
Portland Water Bureau

(503) 823-7444
sarah.santner@portlandoregon.gov

G. Hossein Parandvash
Economist

Portland Water Bureau
503.823.5350

hossein.parandvash@portlandoregon.gov
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Study sponsored by

The WateReuse Foundation

Association of Metropolitan Water Agencies
Water Environment Foundation

American Water Works Association

US Environmental Protection Agency Office
of Research and Development

WateReuse Association

With additional financial support from:

- City of San Jose, California

- PhRMA PIE Task Force

- Santa Clara Valley Water District, California
- Singapore PUB
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~CWith Participation From

- ACTEW, Canberra, Australia

- City of Albany, Oregon

- City of Oxnard, California

- City of San Diego Water Department, California
- City of Tampa, Florida

- Clean Water Services, Oregon

- Denver Water, Colorado

- El Paso Water Utilities, Texas

- Griffith University, Queensland, Australia

- Miami Dade Water & Sewer Department, Florida
- National Water Commission of Australia

- Water Corporation, Perth, Australia

- West Basin Municipal Water District, California
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The talk today will cover:

«Purpose and need for this
research

Methodology

eResearch Findings
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The Earth’s six billion
people already overtax its
supply of acmss:hk‘fn:ih
water. What happe n-:-:whe
the planet gets a'f w hﬂh
more hands?

By Fen Montalgne
Photographs by Peter Exsick

Purpose and need for this research

We have a problem:

- Water scarcity Is casting a shadow over the future
viability of communities across nearly every continent





e \We have the technology to reuse water
to alleviate this growing crisis

e Lack of public acceptance shuts down

reuse projects, often before they even
get off the ground





e

o ~“Purpose and need for this research

~ % THAT IS THE QUESTION!
s e Could it be that the vocabulary used

by the industry to explain technology
and the concept of reuse to the public
actually inhibits public understanding
and results in non-acceptance?





.r

STIGMA!

e Opponents of water recycling
are aware of the stlgmatlzmg
effects of language =

e use of words that
magnify fears iIs invariably
more powerful than
countervailing efforts to
emphasize facts
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~tExploration of related issues

e What do people understand
about water science?

e Does improved knowledge
enhance acceptance?

Are we guinea

pigs?






~*Research methodology

e Review of published materials
Ll - Community outreach and education materials

- Examples of survey research conducted
between 1987 and 2009

- Outreach and education guidance documents

N - Terms and definitions used within the industry

- Images and phrases used by the media
e Quantitative investigation: web-based survey

e Qualitative investigation: focus groups in the
US and Australia





ommunity Outreach and
_ Education Materials
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Community outreach and
education materials

e Terminology was used inconsistently
even within the same organization

.\ = Few attempts were made to ensure
\) the information was interesting -

| the reading ease of much of the
ol o material was equivalent to the fine
print of an insurance policy

It Is assumed that technical words
re sufficient to create community
nderstanding and reassurance






" Community outreach and
"o’ education materials

e The various parts of the water cycle were
treated separately - the subject of water
recycling was rarely considered in the
broader context of the water cycle

e The material examined was not always
accurate. For example, on one website
pharmaceuticals were described as
Inorganic compounds






Outreach and
onsultation Guidance
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~+tOutreach & consultation guidance

e While there Is much to recommend In these
ST documents, there are a number of gaps:
J; - although they invariably mentioned the need

to provide information, they did not detail
what information should be available nor how

- It should be delivered

- there were no terms or images to explain
different water qualities, different types of
reuse and how water is treated to make it
suitable for various uses





Quantitative Survey
Research
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Quantitative Survey Research

e Testing the impacts of information:
- half of the individuals surveyed received on-line
Information about water science, but the other half

did not receive any accompanying information

y Denver
Sant* ) o

Clara Y}
Valley
Water
District






~tQuantitative Survey Research

e The information provided was an
on-line copy of the booklet
From waste-d-water to pure water

This bookilet has beews prepared for
WRF 07-03 Research Purposes

Aste-d-witer

T pure water
Jenifer Simpson






.20 Quantitative Survey Research
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e There is a variety of terms used to describe
the processes used to clean wastewater and
water. Rate from 1 to 4 how well you
understand the terms.

1 = | have never heard of the term

2 = | have heard of the term but do now know
what It means

3 = | have some understanding the term
4 = | understand it well enough to explain it





Percent respondents who
indicated they have some
understanding of the
term, or understood it

well enough to explain it

Z‘ are a part of everyday

The most understood words

conversation and the least
understood words are »
wastewater treatment terms
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Most Understood

Least Understood I






— e Which are the most important
factors to ensure the safety of

your drinking water supply?
e \Water treatment technology
e Monitoring finished water
e l|dentifying pollution sources
e Residual disinfection
e Raw water quality





SUg .

The industry assumes...

..the public thinks the quality of raw
water Is most important for safety.

a -

The reality Is...

..the public actually thinks that water
treatment and monitoring are more
Important for safety.
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.20 Quantitative Survey Research
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e Several names have been suggested for the
water produced at the reclamation plant that
IS as pure as modern technology can make iIt,
for recycling back to the drinking supply.
Please rate the terms that you consider would
most positively reassure the public of its
safety and high quality.





Percent respondents who feel the term
IS reassuring or very reassuring

The least reassuring terms
are the ones the water
20008 Industry uses the most

10.00% -
0.00% - T D
Water that Water that Very pure Recycled Reclaimed
is purer isa water water water

than standard
drinking  higher
water than
drinking
water

Most Reassuring Least Reassuring .
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~cInformation helped

e Information increased understanding of the

) terms used to describe water and

wastewater treatment processes

e |t increased understanding that there are
different qualities of water that can be
reused for different purposes

e It increased willingness to drink water that
was known to be used before

Information < Understanding - Acceptance

i\’_{‘aa :





2Qualitative Focus Group
_:-_ Research
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Qualitative Focus Group Research

e Focus group meetings were held in Santa Clara Valley
Water District/City of San Jose, Tampa and Perth

All parti
From w

dees received the booklet by mail in

advance of tRe meeting)





S Focus group investigations
explored the following issues /S
/\ - Did the AWWA video on all '
(& & A types of water reuse, a

/ S §55) personal tutorial and/or the
& .+ interactive information help |
WY people understand and becom

more accepting of water &
recycling?

Beusing Waler..

THE GLOBAIL
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Focus group investigations explored
the following issues

e |s it true that “the community doesn’t want to
know and doesn’t have time to learn about
water science’? (AWA Rain Gauge, 2007)
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.“tFocus group outcomes

e There was an obvious link between the clear
presentation from a knowledgeable presenter
coupled with a visual, Iinteractive explanation
of the technology and the attendees’
understanding of water science and their
acceptance of water recycling
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.“tFocus group outcomes

—_ = The attendees responded more positively to
32 being provided with a greater depth of
<= £&  information about water, as opposed to the
general video whose aim was to explain reuse
and establish that the industry may be trusted

= to provide various qualities of recycled water
e Generic information was regarded as
marketing and mistrusted
- \| \{ l‘lA'l‘l(‘N
BRANDING WITHOUT IN FOR

MAY NOTBET HE ANSWER
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~tFocus group outcomes

.= The very positive responses showed that
s the audiences were very interested in
=<5 learning and talking about water

“The public generally doesn’t wish to know, nor
has the time to learn the detailed science
Involved In indirect potable reuse.’

pISPROVEN
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«“Focus group outcomes

e The attendees said it was important that a
range of material be available to suit all
learning styles

e They felt strongly that technical information
must be available, even if only a minority of
people wanted to study it

| want more
technical

N\

- -— |‘

information





Focus group outcomes

e Technical information
should be ‘simple enough
to understand yet
technical enough to trust’

e Information should be
available on all the options
available for managing
water (for example:
conservation, desalination,
reuse)

e Cost was an important
Issue for many






Focus group outcomes

BEFORE AFTER

Don’t Mind
at All Little a Lot at All Little a Lot

Don’t Mind Ind a Mind





ecommendations
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4
Recommendatlons for all
Water Professionals

—_ = ALL water professionals must be aware of
v the impacts of the words they use
VS - avoid using jargon, acronyms, and
stigmatizing terms

@






w _ Recommendations for all

Water Professionals

e Recognize that the community can be
your ally!

- nurture opinion leaders in the
community by providing them with
robust knowledge of water science,
treatment, and water quality

- they will in turn reassure the doubtful
and counteract the influence of the
vocal “mind-a-lot” minority

e Use marketing tools cautiously
- people need information, not spin!





Recommendations for utility managers

e The water industry must gain
community acceptance of
recycling If it is to achieve
sustainable water j
management

- Information/education

enhances acceptance and Is
essential to build trust

- this aspect of project design
should funded liberally and
early Z






Mind a Lots don’t change their mind...
even with information!

BEFORE AFTER

Don’t Mind Don’t Mind
at All Little a Lot at All Little a Lot
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USING CONSUMER
RESEARCH TO DEVELOP
CONSERVATION PROGRAMS
AND MEET GOALS






Tacoma Water

Service Area

* Approx 89,000 residential connections

* Approx 6,000 commercial, industrial, and institutional customers

TACOMA = WATER

TACOMA PUBLIC UTILITIES





Tacoma Water’s Conservation Program

Conservation Goal

 Reduce per capita water consumption 10% from 2000 to 2010

Conservation Program

o Activities began in 1987
o Offer residential customers fixture/appliance rebates; free
water-saving devices; education/training
 Education and outreach programs
e Summer ad campaign
 Brochures, posters, and website
 Workshops

 Public events

iyl A ACil TACOMA = WATER

TACOMA PUBLIC UTILITIES





Tacoma Water’'s Consumer Research

Consumer Research

e Conservation program assessment in 2006
e Conducted residential consumer research in 2008
e Contracted with Dethman & Associates, a market research firm
 Benchmarking Survey
« Examined customer awareness, attitudes, and behaviors
* 600 customers
 Ad awareness survey

» Studied customers’ response to and the effects of the
2008 six-week summer ad campaign

e 400 customers

TACOMA = WATER

TACOMA PUBLIC UTILITIES





Research Findings

Key Findings

Limited program awareness

Significant differences between customers in Tacoma and
outside the city

Benchmarking data on indoor and outdoor water use habits

Preferences for how to receive information

Limited response to ad campaign

TACOMA = WATER

TACOMA PUBLIC UTILITIES






Program Awareness and Participation

Research Findings

* 52% were aware that Tacoma Water provides water
conservation information, services, and rebates

» Of those who were aware of programs:

* 58% who lived in Tacoma & 45% who lived outside the city
had used brochures or website

» 28% who lived in Tacoma & 15% who lived outside the city
had talked with staff or visited a booth

* 9% who lived in Tacoma & 3% who lived outside the city
had attended a workshop

TACOMA = WATER

TACOMA PUBLIC UTILITIES






Program Awareness and Participation

Conservation Programming

» Raise awareness of conservation program using awareness
ad campaign, events, articles

 Provide workshops and events outside Tacoma

TACOMA = WATER

TACOMA PUBLIC UTILITIES






Inside vs. OQutside Tacoma Differences

Research Findings
* Fewer customers outside Tacoma were aware of and used programs
» Customers outside Tacoma were more likely to live in newer homes
* Customers outside Tacoma were less likely to have seen 2008 ads
» Customers outside Tacoma were more likely to:

« See a green lawn as very important

* Water more frequently

* Use automatic sprinklers

* In follow-up research, customers outside Tacoma were much more
likely to be high summer water users

TACOMA = WATER
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Inside vs. OQutside Tacoma Differences

Conservation Programming

* Raise awareness of conservation program outside city
(awareness campaign, etc)

* Provide more workshops and events outside Tacoma

» Use partnerships and targeted efforts to reach different
customer groups

=

TACOMA = WATER
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Outdoor Water Use Habits

Research Findings

* 52% of households had someone extremely or very interested
in gardening; 32% had someone with some interest

* Green lawns (71% very or somewhat) and well-maintained
garden areas (90% very or somewhat) were very important

 Many have taken steps in the last 5 years to water less (73%),
add mulch (64%), and add soil amendments (58%)

Reasons to Conserve

* Customers made changes to gardening habits to:
e Save water, not waste water, or protect the environment
* Reduce yard maintenance
*Improve landscape health

e Reduce water bills

TACOMA = WATER
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Outdoor Water Use Habits

Conservation Programming

- Use natural yard care concept and adapt design of program

» Tailor marketing of natural yard care and watering messages
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Preferences for Receiving Information

Research Findings

* Preferred information sources
* Home improvement, hardware, appliance , and garden stores
* Friends, family, and co-workers
* The utility company

e The internet

* Recalled seeing 2008 campaign ads on bill inserts, TV Tacoma, and
the local newspaper
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Preferences for Receiving Information

Conservation Programming

* Increase use of media our customers prefer and recall (e.g.,
internet and bill inserts)

* Working to provide more information in home improvement,
appliance, and garden stores

- = Pags < (F Took <

W IQ TPU Water Save Water Indaars

HEALTH & SAFETY

HOME = WATER SYSTEM = WATER SERVICE | WATER QUALITY = CONSERVE WATER

ol Eaicy SAVE WATER INDOORS
Water Conservation In the average home, almost 70 percent of TACOMA
water is used indoors. In an average non- L0
S=ve Water Qutdeors, conserving home, 69 gallons of water are e
S AT S . used by each person each day. In an
average conserving home, only 36 gallons of
BT water are used by each person each day. =
Kitchen Learn more about indoor water use and. i
Laundry - v
o Use water wisely and make the most of every e I
drop by following these easy steps:
=
Sove Water ot Work + Install an efficient toilet. —
Rebatss & Incentives « Install a high-efficiency clothes washer - and receive a rebate. TACONA
Our 10% Conservation « Install efficient showerheads and faucet aerators.
« Fix leaks.

Goal

Conservation Blan

THE WATERSENSE PROGRAM

Fish & wildlife Tacoma Water is partnering with the US Environmental Protection Agency
on the new WaterSense program. Look for the WaterSense label on
ot SO products like toilets, showerheads, and faucets to choose quality, water-
Stevardshin efficient products.Many products are available to save water without
Evroboee changing your lifestyle. WATERING TOO MUCH?
Overwatering plants leads 1o unhealthy roots making them
CASH FOR APPLIANCES weaker and more dependent upon water during tne summer, WATER
Keep your plants healthy by watering three times per week or less. T A YYATEN

If you've been holding off on a new refrigerator or clothes washer, there's

@100 -
@ rrremner _ LS MORE PLANT CARE TIPS AT
TACOMAWAT M/WATE
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Response to Advertising Campaign

Research Findings

* 38% specifically recalled seeing 2008 campaign ads

e Customers who saw ads were more aware of conservation services

* 40% of customers who saw ads changed their watering
» 20% were paying more attention to their watering
* 17% watered more in the morning
* 2% did the tuna can test

* 57% of customers who saw ads didn’t know who sponsored them
kln-bn-lﬁmm-«.wnbchnﬂ

It's better to do
it in mornmg

rvaﬁ‘on counts
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Response to Advertising Campaign

Conservation Programming

 Adapt media approach for those preferred and recalled by
customers

* Focus 2010 campaign on building awareness of Tacoma Water’s
conservation program, not specific behaviors

TACOMA = WATER
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Using The Results

Program Development
* Program changes during 2000 — 2010 goal period
* Refining awareness-building efforts with campaign & events

* Fostering education and behavioral change with workshops,
prompts, and information

e Increasing outreach and education outside Tacoma
* Adapting program marketing and information dispersal

* Informed follow-up analysis of customer water use patterns

Effects of Programming Changes

e Increased customer contacts and participation

TACOMA = WATER
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Conducting Consumer Research

Conducting Your Own Research

* Quantitative/survey research can shed light on customers
* Research needs to be well planned, designed, and focused

e Large, statistically valid and un-biased studies take time and can be
expensive

Research From Others

* Using quantitative and qualitative research from other agencies

* Our research helps us understand applicability of other research

* Qualitative research provides insights we cannot accurately obtain
from survey research

TACOMA = WATER
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Resources

* AWWA Waterwiser
 Water Research Foundation studies

» Customer Attitudes, Behavior and the Impact of
Communication Efforts

* Tools and Methods to Effectively Measure Customer
Perceptions

» Fostering Sustainable Behavior website and listserv
s www.cbhsm.com

* Tools of Change
- www.toolsofchange.com

* Survey research books (Don Dillman)

TACOMA = WATER
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http://www.cbsm.com/

http://www.toolsofchange.com/



Thanks!

Diana Smith

Water Conservation Program
Tacoma Water
dlsmith@cityoftacoma.org

(253) 396-3152

e ———
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