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Best Practices
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Paul W. Lander, PhD, ASLA, LEED AP

dakota ridge partners

* Chair of the American Society of Landscape Architects
Water Conservation Professional Network

* Chair of the Alliance for Water Efficiency Outreach
and Education Committee

* Chair of the AWWA WaterWiser Committee

* Advisory board member of the Lane Community College,
Oregon Water Conservation Technician Program
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Saving Water to Save Energy

Water and Energy Efficiency- Links and Leads in the Nexus

* The Energy-Water Nexus — What is it?
* Where are the connections?

* Where are the opportunities?

* Next Steps

e Questions
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A Quick Poll...
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What Is The Water-Energy Nexus?
Where are the connections?
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AUS National Water Commission
waterandwastewater.com, 2011
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Figure 1. Components of the Urban Water Use Cycle, including Energy Inputs within the context
of Climate Change
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Energy Used in Water Systems

Residential Natural Gas Use in California

Pools, Spas, Misc. 2%

Clothes Dryers 3"/-\ == Water Heating 44%
Cooking 7% ~—_ e

. Water supply

E ‘\Irrigationsupply

Space Heating 44%

. Wastewater treatment

. End use

tanklesswaterheater.com, CA data, 2011

nature.com, 2011
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What are the connections
between water and energy?

Colorado River: Water Use for Power Generation
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Water Intensity of Electricity Generation
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Energy Intensity of Selected Water Supply Sources in Southern California

6000

4500

e
°
e
e
5 3000
L)
I
s
-

1500

SN S S S SN P S T DD N L S 3
& & N F & F & QO { & & N 2 oF &
C @ TSNS T ¢ P ¢S
& o~ ¥ N S o Q & & LI > &
Qﬁgb <zgﬁ C§§k C3§k O ‘ék <2 (éﬁ} CE§§2 \SSQ @ <j£b Qeﬁ*b
i3
o” (\o‘?’%
0"@@

CA Energy-Water 08

FORESTER

Saving Water to Save Energy — Water and Energy Efficiency ¢ Paul W. Lander, PhD, ASLA, LEED AP, dakota ridge partners




A Quick Poll...
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What are the opportunities?

* |dentifying the Connections
* Developing Standards
* Implementing Programs

* Monitoring and Evaluation
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Figure B-1. Monthly Water Treatment Plant Production vs. Energy Use
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Carbon Footprints by Supply Type
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Treated Drinking Water Demand
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Social Factors

20017 Estimated Single-Family Residential Outdoor
Use, Represented as a Daily per capita Use
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Typical Household
Energy Use

Other*
8%

Electronics
7%

Heating &
Cooling
49%

Lighting
10%

Dishwasher
2%

Refrigerator
5%

Water Heater
13%

*Other represents an array of household products, including stoves, ovens, microwaves,
and small appliances like coffee makers and dehumidifiers.
Courtesy of www.energystar.gov f

Components of Residential Daily Water Use -- Boulder, CO
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Developing Standards
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Non-Traditional Opportunities

Water Use Education 2170867

* Condensate Water for Irrigation

* Roof Water for Toilets

Greywater Reuse 4,152 160 galiyr

vilet flushing
Blackwater Reuse 35537 235 galiyr

mgation

Water Consumption (galiyr)

MITHUN
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“In audits of 150 facilities...identified energy savings of over 30%...”
K. Moraff, EPA Region 1 (Boston), Oct. 2011

Table 2. Measures to Improve Efficiency in Water Supply and Wastewater Treatment and
Mustrative Payback Periods

Area Function T}rp1Fal T
Period (years)
. . i | 0-2depending
b s L f;q;l;ice demand during periods of peak electricity on storage
capacity
Electric Power factor optimization with capacitors 0.8-1.5
b Ll Reduction in voltage imbalance 1-1.5
Operations and Routine pump maintenance 2
maintenance Deep well maintenance and rehabilitation 1-2
Use automation (such as telemetry, SCADA, and
electronic controllers on modulating valves), for
example to control pressure and output in the 0-5
networks, and to optimize the operation of
pumping equipment
Production and New efficient pump 1-2
Distribution New efficient motor 2-3
Replace Impeller 0.5
Optimize the distribution network (e.g., by
removing unnecessary valves, sectoring, and 053
installing variable speed drives and regulating '
valves)
Incentive program for the use of efficiency 1-3
End Use technologies
Effective metering of consumption 1-2
watergy.org, 2011
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Implementing Programs

Table 4-1: Energy Value of Saved Water Due to Implementation of

2004 BMP Measures
Life-Cycle
Annual Savings Useful  Electricity NPV Electric
Water Electricity Life Savings Avoided Cost
Statewide (MG) (kWh) (Years) (kWh) (%)
BMP 1 Water Survey Programs MF/SF 1,897 17,114,500 5 85,572,500 6,220,866
BMP 2 Residential Plumbing Retrofit 311 2,814,000 5 14,070,000 1,022,865
BMP 4 Metering & Commodity Rates 1,587 14,317,200 11 157,489,200 9.472,790
BMP 5 Large Landscape Conservation Programs 5,320 34,595,450 10 345,954,500 21,149,701
BMP & High-Efficiency Washing Machine Rebate 317 2,860,100 15 42 901,500 2,346,888
BMP 9 Conservation Programs CII 4,814 43,433,300 12 521,199,600 30,567,522
BMP 9a Cll ULFT 258 2,328,300 25 58,207,500 2,522,363
BMP 14 Residential ULFT 12,987 117,184,600 25 2,929 615000 126,950,010
Statewide Total 27,492 234,647 450 4,155,009,800 200,253,005

Source: California Urban Water Conservation Council (CUWCC) Reporting Database, April 2005 with 86 of 269 Reporting
Units (32%) reporting BMP expenditures in 2004. Reporting Units include: water ufility districts, water agencies, irfigation
districts, city and county water departments and water service companies implementing BMPs.

CA Energy Commission, 2005
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. Garden and outdoor

. Shower and bathroom
Toilet

. Clothes washer

Other indoor (e.g. kitchen)
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Green Infrastructure Benefits and Practices

This section, while not providing a comprehensive list of green infrastructure practices, describes the five Gl practices that are the focus
of this guide and examines the breadth of benefits this type of infrastructure can offer. The following matrix is an illustrative summary of
how these practices can produce different combinations of benefits. Please note that these benefits accrue at varying scales according to
local factors such as climate and population.

Reduces Stormwater Runoff Impromicii?:ymniw
£ & - 3 | 2] - i
03 "ﬁ £ 2 5 - g |8 —_z 2 v - E
4| = 2| Pl Ll s é o I3 e £l 5| 2 |&%
33 % [ T : = o H = H ] —a 'E a
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& |3 B |BE| 8 |:x|ES| 3|32 E|35|3B| F x5 3 |E5| 3| P53
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rice |9 W | |l Al 7| W %o oMY || ¢ @
Geenbech | @) @ @ @ O OO0 O O O O @ O o« 0O
Teetianing | @) @ @ @ O @O0 O O O O OO 0 0O
grivaim @ @ 0 0 |0 O0O0 00 000 OO0 0
o 9000 0|00« ©® 0000|0000 e
Haesing | @@ 0| @ @@ O|@ @@ O/O|O|O0|0|0|@®
.Yes OMuy’oe O No
Benefit Annual Benefit ($) per 5,000 S5F green roof | Annual Benefit ($) from scaled green roof program
|{Example Demionstration 1) {=annuzl benefit per roof * 240 converted roofs)
Reduces Stormwater Runoff |56.53 $6.53 * 240 =51,567.20
75% savings from Energy > |Reduces Energy Use $107.60 + $444 75= $552 35 $552 35 * 240 = $132,564.00
Improves Air Quality 5100.83 510083 * 240=524,199.20
Note: The figures used here only
account for the benefits of reduced
NO,. Similar steps shouid be
performed for the other criteria
pollutants, when possible.
Reduces Atmospheric CO, $49.04 $49.04 * 240 = $11,769.60
Center for Neighborhood Technology, 2010 e Beorey | $708.75 $708.75 * 240 = $170,100.00
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Focus on service, not on gallons or kWh.
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Next Steps

e Baseline Data

* |dentify Connections ® opportunities
* Cost Benefit

* Implement

* Measure and Monitor s Adaptive Management
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Promote Water Efficiency to Save Energy

CA Energy Commission, 2005

H20info.org

COLORADO RIVER WATER CONSERVATION DISTRICT
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Resources

 Publications

o WaterSmart Guidebook, 2008. East Bay Municipal District, CA.

o Water Efficiency Improvement Self Assessment Guide, Oct 2011. South FL Water

Mgmt District

o Water and Energy Efficiency Audit Field Guidance Document, April 2009. U.S.B.O.R.

* Websites

o Alliance for Water Efficiency, AW4E.org

o Watergy.org
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Your Feedback is Important

 Please take a minute to offer us feedback via
the provided survey. Your opinion matters.

FORI | R Presentation PDF Available

« If you did not receive the PDF, please contact
btompkins@forester.net.

Webcast Version Available

Lo
TCT ForesterUniversity.net

@ Forester Universit * A recorded version (webcast) will be available
: Y for attendee viewing and for purchase.

i 3 @ ForesterU

ﬁm @ ForesterUniversity Certificates

» Participants attending the full hour will receive
a digital certificate toward the designated
CEU/PDH credits.
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Questions...
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Contact Information

Paul W. Lander, phD, ASLA, LEED AP
dakota ridge partners
paul.dakotaridge@gmail.com

303.717.5268

Upcoming Webinars

Greening the Road: Buttoning-up Large Sites

Using Green Rating Systems to :
Evaluate Your Transportation Project In sma" Tlme
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Thank You

FORESTER

Join us November 17th

Greening the Road:

Using Green Rating Systems to
. . Evaluate Your Transportation Project
.f @ Forester.University ¥ :

i 3 @ ForesterU

Lo
TCT ForesterUniversity.net

ﬁm @ ForesterUniversity

How can we design a better and greener
roadway? Join David Hein, P.Eng., vice
president of transportation at Applied
Research Associates, to explore
transportation project design, specification,
and construction elements used to develop
long-lasting roadways that reduce
greenhouse gas emissions, reduce and
recycle road-building resources, and
promote environmental stewardship.
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