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Water Scarcity

Climate Change

~_ Increasing
~— Population

Energy
Uncertainty

Aging
Infrastructure

U.S. Drinking Water and Wastewater Systems

Challenges

A minimum of 36 states are anticipating local,
regional, or statewide water shortages by 2013.

Changing precipitation patterns, shrinking snow
packs, increasing runoff, rising sea levels, and
greater saltwater intrusion will likely result in
significant adaptation efforts to maintain water
resource and infrastructure services.

Between 1950 and 2000, U.S. population nearly
doubled while the demand on public supply
systems more than tripled. Increased demands are
depleting aquifers at rates exceeding their
recharge.

Fewer sources of conventional fuels and
increasingly expensive extraction costs are driving
up oil prices, destabilizing the economy and
causing global shortages and uncertainty for utility
operating budgets.

Repairing, replacing, and upgrading aging
infrastructure will cost between $300 billion to $1
trillion over the next 20 years.

Drought Impact Types:
[] DO Abnarmal lly Dry r~ Delineates dominant impacts
[] D1 Drought - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severe rasslands)
I D3 Drought - Extreme
Il D4 Drougnt - Exceptional

H = Hydrological (water)

The Drought Manitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

U.S. Drought Monitor Nevember13, 2007

http://drought.unl.edu/dm

Thursday, 15, 2007
Author: Douglas Le Comte, CPC/NOAA




Public supply, 11 percent

Richard |, Marsiln, USGS
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Puhlic suppky watar intaka, Bay Gounty, Ferida

Irrigation, 33 percent

Gatnd-pize flood imigatinn, Fremest County, Wyeming

Aguaculture, less than 1 percent

Wiciril's hargast troas faam, B, |daha

Mining. less than 1 percent
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Spncamans pegmetas mik, Kings Moimsin, North Caroing

Courtesy of Claar Sprivgs Fogds, inc

Jafl Vamsga, USDA NRCS

Alan M, Crassler USES

Domestic, less than 1 percent

Domestic wel, Carly County, Georgia

Livestock, less than 1 percent

Jaf Varega, USDA NRCS

Alan M. Crasslar, USGS
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Livestmck imnq, Rin Aariba Gounty, Naw Mexico

Industrial, 5 percent

Papar mll, Seeannah, Georgla

Thermoelectric power, 8 percent

Cesling towers, Burke County, Georgia
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The use of wate; 2 world of anare
WELSINSNISEUNO il turbines for hydropower, to produce steam for thermoelectric
oowear, arie e CO0)| ‘Eguipment by apserbing the waste heat produced by power
gerigraon w},n l0)f nee- through or closed loop cooling systems.

,gl,)w- Fﬁour (kWh) of thermoelectric generation requires the withdrawal of
Talllo)] S‘of water, primarily for cooling purposes.
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Consumption

d to extract oil and coal o

1.1% Commercial
1.2%

= 2 gallons of water are lost to
evaporation for each kWh consumed at

I." Thgn"f:u)elec.tric

the point of end use, though this number =S < S
varies greatly State by State, depending “ado R

on the energy mix. In Arizona, for

example, 7.85 gallons of water are lost to

evaporation per kWWh consumed.
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Presentation Notes
In 2000, thermoelectric facilities used 195,000 million gallons of water a day. This represents almost half of all of the water withdrawn in the United States. 
	- United States Geological Survey



http://www.nrel.gov/docs/fy04osti/33905.pdf�
http://www.nrel.gov/docs/fy04osti/33905.pdf�
http://www.nrel.gov/docs/fy04osti/33905.pdf�
http://www.epa.gov/epahome/exitepa.htm�
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Table 2. Water Consumption by Energy Type in the United States

Water consumption required

Total water consumed per for U.S. daily energy
Energy type megawatt hour (m3/MWh)  production (millions of m3)%
Solar 0.0001 0.011
Wind 0.0001 0.011
Gas 1 11
— Coal 2 22
== Nuclear 2.5 21.5
= oil 4 44

Hydropower 68 748
Biofuel (1st generation) 178 1958

Source: “Linking Water, Energy & Climate Change: A proposed water and energy policy initiative for the
UN Climate Change Conference, COP1s, in Copenhagen 2009," DHI, Draft Concept Note, January 2008.
See: http://www.semide.net/media_server files/Y/|/water-energy-climatechange_nexus.pdf
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Presentation Notes
264 gallons to 1 cubic meter
http://www.swhydro.arizona.edu/archive/V6_N5/feature3.pdf
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End-use
Agricultural
Residential
Commercial

Industrial

Source
v
Water Supply Water Water
& Treatment Distribution
Conveyance
Recycled Recycled
Water Water
Treatment Distribution
|
Wastewater Wastewater - Wastewater
Discharge Treatment Collection
S Running the hot water faucet for 5 minutes uses about the
ource same amount of energy as burning a 60-watt bulb for 14 hours
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Presentation Notes
http://www.sandia.gov/energy-water/docs/121-RptToCongress-EWwEIAcomments-FINAL.pdf
~3% of national energy consumption
~56 billion kWh
~45 million tons of GHG
~ 30-50% of municipal energy use



=
—

z e, S
e I
R, 220 AL Ry Lo

yrrerrcecs[T T
FNNEELLLL Y
LLL —

INd Realtes GLouHouG G L



T

-
il

_Our mission statement:
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f; de technical support and financial
2SO urces to states, tribes, and Island
Terr zfor/es to Increase water and enerqy
— #efﬁC/enc 'V In water, wastewater, and
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- stormwater infrastructure.
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f_l.) Coorel] atlng Wlth eX|st|ng programs (SRE, “Pork:*
JJrJer el offjee e

2) ,Jrgujo Jretitreach, training, and Workshops:

Ensuring a Sustainable Futur
An Energy Management Guide I:look
for Wastewater and Water Utilities

3) Prootinhe four step process

4)  Promote EMS workbook (Ensuring a Sustainable
Future, 2008) through regional workshops (Next one Is
October in Las Vegas)
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-8) Prbmoting energy efficiency and renewable
energy

9) Awards/recognition
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E-team  + Pork
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:'lniplement (grants, SRF, “pork,” stimulus, ESC, offsets,
== RECs)

| Step 2: Perform an
4. Repeat uccesses an energy AUDIT
or continuous |1 row n

’:r

- ey ' '._._...-.- ._I:I
" \| step3: IMPLEMENT ‘1:'/
~" | audit recommendations |

our step process



MR % \Watershed Approaches to
SRS |nfrastructure
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Frastru . D) approacnes.

ing sewer overflows, reducing energy use and improving permit
ater to treat at wwtfs) by using natural or engineered systems to
--e** 1d reduce stormwater runoff

eenmfrastructu re

= -:r_'

¢ C "'Fheat Island effect

- i

e

— =lmprovements to water quality in streams and rivers

P

"“‘-Recharges aquifers
“=Reduce pollutants in storm water
=Carbon sequestration

*Increase wildlife habitat, preserve sensitive environmental
areas

=Preserve pre-development hydrology
*Reduce water/energy load of water infrastructure
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Presentation Notes
EPA is committed to helping our partners sustain progress and increase opportunities for SRFs through financial stewardship, innovation, and collaboration. With a focus on promoting investment in sustainable infrastructure and encouraging greater creativity in project planning and development, we look forward to working with our state and local partners to make the program even more effective. 

http://www.epa.gov/greeninfrastructure�
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Presentation Notes
Our analysis found that LID has a substantial potential to save both water and energy in California. In just the urbanized
areas of southern California and limited portions of the San Francisco Bay area, LID could provide 229,000–405,000
acre-feet of water per year by 2030, with a corresponding annual electricity savings of 573,000–1,225,500 megawatthours
and a reduction of 250,500–535,500 metric tons of CO2. (from a NRDC’s A Clear Blue Future)


Renewable Energy Production

IIGHESE/EXPENA/IMPrOVETAIgESIErS 101 methane capture
Fund Imeent of fats, olls, and grease collection program
ioigmeane/biodiesel production in digester

2 R.Jrr" 5-"' e/lnstall solar or wind energy generators, fuel cells
= gent ' ‘local energy user needs and design energy

i
— _—
— g

TQ‘ductlon program for it

f‘ Pa,[tner with local waste generators to create feedstock for
energy generation
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At the EBMUD WWTF,
food waste is co-
digested with biosolids.
Digesting 100 tons of
food waste per day, 5
days a week, provides
sufficient power for an
estimated 800 to 1,400
homes!!!


http://www.youtube.com/watch?v=vhyekv1V32s�

Drinking Water Production,

Treatment, and Distribution Ideas

IsiclINEak Detection Equipment
Imr)lémér senergy EMS

,)ererff energy audit

v ml})]g ent Incentive program to replace fixtures with
— Wa aterSense products

’nstaH ‘meters/implementing metering program
_Install energy efficient pumps
-~ Model recovery costs vs. water produced

e  Grey water reuse for landscapes
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Presentation Notes
EPA is committed to helping our partners sustain progress and increase opportunities for SRFs through financial stewardship, innovation, and collaboration. With a focus on promoting investment in sustainable infrastructure and encouraging greater creativity in project planning and development, we look forward to working with our state and local partners to make the program even more effective. 


Green Jobs

npetency Mode

aters Initiative
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Region 9 Home
Region 9 Water Home

Region 9 Sustainable
Whater Infrastructure
Home

Whater & Energy
Efficiency for Whater
and Wastewater
Facilities:

» Benefits and
Challenges

Step-By-Step Guide
Step 1: Benchmark

Step 2: Audit

Step 3: Implement

- Funding

= Training

- EMS

- Efficient
Technologies

- Whater Conservation

- Affiliated
Organizations

Step 4: Repeat

Whater & Enerqgy
Efficiency by Sectors:
= Agriculture
+ Businesses
- Communities
 Homes
= Industry
- Oil Refineries
» Schools
- Thermoelectric
Power

Region 9: Sustainable Water Infrastructure

Serving Arizona, California, Hawaii, Mevada, the Pacific Islands, and Tribal Mations

Contack Us Search: i all EPA ™ Region 9| G‘jl

You are here: EPA Home ® Begion 9 #» Sustainable Water Infrastucture

Sustainable Water Infrastructure Quick Finder

Anaerobic Digestion Climmate Change Events & Training Calendar W ater-Energy Connecktion
Biodiesel: Fat to Fuel Econoric Benefits Grants & Loans W ater Recycling
Border Infrastructure Environrmental Benefits Mews W ater Conservation/Efficiency

Saving water saves energy! Saving energy saves water!

&AVIPJG WATER AND ENERGY

Saves money & reduces greenhouse gas emissions!

EPA's Sustainable Water Infrastructure P e e .
program provides technical support and i Workshop June 23, 2009 |
financial resources to states to increase Step 1: BENCHMARK : hanvative Exergy
ter and energy efficiency in water your energy use | TINEofewvRNE WOTN iew FUr :
b ! ] Water and Wastewater '
wastew ater, and stormw ater ' Treatmient Blants :
infrastructure. See the step-by-step Step 4. Share your . 1 Irwindale, CA :
guide to learn how water and sucoasses and REPEAT, Step 2: P?EL?E:TT ' Registration is now open. |
wastewater facilities can save water Jor SOnHIcHS Ty " | e et '
and Energy and reduce greenhouse Step 3: EPA and the Recovery Act
08 = BINLISILELS IMPLEMENT audit N
This website provides water ar‘n:l cominkodatiang (CWERF) & Drinking

Water State

Revaolving Fund
(DWSRFY

thermoelectric power qeneratnrs. and water and WaStEWEtEF fa|:|I|t|95.

Sustainable Water Infrastructure News

All Hews @ National Resources

Green Plumbers Wins 2009 EPA Region 9 Environmental AvwardEPa @ Zustainable Infrastructure
recognized GreenPlumbers® as a recipient of Region 9's 2009 Environmental
Swvards program. Full stary | GreenPlumbers Web Site [EXT Disclaimer|

& Climate Change & Water

@ Clirmate Change
@ WaterSense

Arizona Wins WaterSense State Challenge Award 9 water Efficiency Leaders
The state of Arizona is recognized for its efforts to use @ Green Infrastructure
water efficiently. Feature story | WaterSense

@ EMERGY STAR
@ Clean Energy

www.epa.gov/region09/waterinfrastructure
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