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OverviewOverview
•• Water use statisticsWater use statistics
•• Why conserve water?Why conserve water?
•• How can you reduce water use in your building?How can you reduce water use in your building?

–– Water auditsWater audits
–– Efficient fixturesEfficient fixtures
–– Landscape design and irrigationLandscape design and irrigation
–– StormwaterStormwater managementmanagement
–– SubmeteringSubmetering
–– Public educationPublic education

•• CostCost--benefit analysis to select program elementsbenefit analysis to select program elements



Overview (cont.)Overview (cont.)

•• Lots of information on many Lots of information on many 
different topicsdifferent topics
(Too much for one talk)(Too much for one talk)

•• Presentation will be topPresentation will be top--
level overview with level overview with 
examplesexamples

•• Handout Handout -- web resources web resources 
for more informationfor more information



Why Water Conservation?Why Water Conservation?
Good Return on InvestmentGood Return on Investment

•• For example:For example:

–– DCWASA combined sewer and water rate  is about DCWASA combined sewer and water rate  is about 
$7.20 / 1000 gallons ($7.20 / 1000 gallons (www.DCWASA.comwww.DCWASA.com))

–– Water conservation programs can reduce water use Water conservation programs can reduce water use 
from ~ 70 to 50 gallons/person/day (achievable per from ~ 70 to 50 gallons/person/day (achievable per 
AWWA)AWWA)

–– Translates to savings of ~ 7,300 gallons/person/yearTranslates to savings of ~ 7,300 gallons/person/year

–– In DC, can save ~ $50 /person/year based on current In DC, can save ~ $50 /person/year based on current 
water rateswater rates

–– If residential unit has 1If residential unit has 100 people00 people, that, that’’s a savings of s a savings of 
$5,000 per year$5,000 per year!!



Why Water Conservation (cont)?Why Water Conservation (cont)?
EcoEco--FriendlyFriendly

•• Protect rivers and streamsProtect rivers and streams
–– Prevents excessive withdrawalsPrevents excessive withdrawals

•• Reduce greenhouse gas emissionsReduce greenhouse gas emissions
–– Water and wastewater facilities use energy to Water and wastewater facilities use energy to 

pump and treat waterpump and treat water
–– Reducing water use = reducing energy use = Reducing water use = reducing energy use = 

reducing GHG emissionsreducing GHG emissions



How do people use water inside How do people use water inside 
the home?the home?

Source:  1999 Source:  1999 AquacraftAquacraft survey of residential water use (12 cities) survey of residential water use (12 cities) 
http://http://www.aquacraft.com/Publications/resident.htmlwww.aquacraft.com/Publications/resident.html

End use Indoor use percent
Toilet 30.9%

Clothes washer 25.1%
Shower 19.4%
Faucet 18.2%

Other domestic 2.7%
Bath 2.0%

Dishwasher 1.7%
TOTAL 100%



What about outside the home?What about outside the home?

•• Irrigation / outdoor uses can be a big percentIrrigation / outdoor uses can be a big percent
–– Average outdoor residential water use from 1999 Average outdoor residential water use from 1999 

AquacraftAquacraft study was study was 58% 58% of totalof total

•• Depends on many factorsDepends on many factors
–– Presence of pool, gardenPresence of pool, garden

–– InIn--ground ground sprinkersprinker system (35% higher)system (35% higher)

•• Leaks can significantly increase useLeaks can significantly increase use
–– UndergroundUnderground

–– Inside the homeInside the home



What is a water audit?What is a water audit?
An onAn on--site survey and assessment of site survey and assessment of 

-- waterwater--using hardwareusing hardware

-- fixturesfixtures

-- equipmentequipment

-- landscapinglandscaping

-- management practices management practices 

Goal is to determine the efficiency of water use and Goal is to determine the efficiency of water use and 
to develop recommendations for improving waterto develop recommendations for improving water--
use efficiency.use efficiency.



Your Water Bill (DC)Your Water Bill (DC)

Source: http://www.dcwasa.com/customercare/understanding_bill.cfm



Water audits Water audits -- General ApproachGeneral Approach

•• Identify areas of greatest water use by metering Identify areas of greatest water use by metering 
or measuringor measuring

•• Inventory water use of equipmentInventory water use of equipment
•• Evaluate dataEvaluate data

–– Night time use higher than expected?Night time use higher than expected?
–– Look for leaking fixtures, service linesLook for leaking fixtures, service lines
–– Compare to national averages Compare to national averages 
–– Compare use to other buildings of similar size and Compare use to other buildings of similar size and 

typetype
–– Check manufacturers recommendations (boilers/ Check manufacturers recommendations (boilers/ 

cooling towers/ dish washers/ ice makers)cooling towers/ dish washers/ ice makers)



Efficient Fixtures Efficient Fixtures -- WaterSenseWaterSense

www.epa.gov/watersense/  as of September 21, 2008



Efficient Fixtures Efficient Fixtures -- WaterSenseWaterSense

–– Products with Products with WaterSenseWaterSense label meet criteria forlabel meet criteria for
•• Water efficiency Water efficiency 

–– Labeled products are about Labeled products are about 20% more efficient20% more efficient

•• Performance Performance 

–– Must pass independent, third party testingMust pass independent, third party testing

–– www.epa.gov/watersensewww.epa.gov/watersense/ provides full list of / provides full list of 
WaterSenseWaterSense labeled productslabeled products
•• More than 55 labeled faucetsMore than 55 labeled faucets

•• More than 165 labeled high efficiency toiletsMore than 165 labeled high efficiency toilets

[based on June 2008 data][based on June 2008 data]



More from More from WaterSenseWaterSense
•• Certified landscape irrigation professionalsCertified landscape irrigation professionals

•• WaterSenseWaterSense partnerspartners
–– ManufacturersManufacturers

–– RetailersRetailers

•• Additional resources on Additional resources on www.epa.gov/watersensewww.epa.gov/watersense//
–– Rebate finderRebate finder

–– Educational material Educational material 

•• In the works:In the works:
–– Developing performance specifications forDeveloping performance specifications for

•• ShowerheadsShowerheads

•• High efficiency urinalsHigh efficiency urinals

•• Launched the new homes pilot program on August 1, 2008Launched the new homes pilot program on August 1, 2008

Bricor 1.0 gpm showerhead



How Can You Get How Can You Get WaterSenseWaterSense
Labeled Products Into Your Building?Labeled Products Into Your Building?

•• Rebate or voucher programsRebate or voucher programs
–– Tenant fills out application, submits receiptTenant fills out application, submits receipt

–– Receives oneReceives one--time rent credittime rent credit

•• Direct installationDirect installation
–– Most reliable but expensiveMost reliable but expensive



Landscape and IrrigationLandscape and Irrigation

•• Landscape design and managementLandscape design and management
•• Irrigation equipmentIrrigation equipment
•• Alternative irrigation water sourcesAlternative irrigation water sources



EPAEPA’’s Waters Water--Efficient Landscaping Efficient Landscaping 
PrinciplesPrinciples

• Consistent with Xeriscape, started by 
Denver Water in 1981

• 8 guiding principles:
– Group plants according to water 

needs
– Use native and low-water-use plants
– Limit turf areas to those needed for 

practical use
– Use efficient irrigation systems
– Schedule irrigation wisely
– Make sure soil is healthy
– Remember to mulch
– Provide regular maintenance

Source:  http://www.epa.gov/watersense/docs/water-efficient_landscaping_508.pdf



Landscape Design and Management Landscape Design and Management --
Technical ResourcesTechnical Resources

•• Irrigation AssociationIrrigation Association

–– http://http://www.irrigation.orgwww.irrigation.org//

•• Alliance for Water Efficiency, Comprehensive Resource for Alliance for Water Efficiency, Comprehensive Resource for 
Landscape and IrrigationLandscape and Irrigation

–– http://www.allianceforwaterefficiency.org/Landscape_and_Irrigatihttp://www.allianceforwaterefficiency.org/Landscape_and_Irrigationon
_Library_Content_Listing.aspx_Library_Content_Listing.aspx

•• WaterSenseWaterSense PublicationsPublications

–– http://http://www.epa.gov/watersense/pubs/index.htmwww.epa.gov/watersense/pubs/index.htm

•• USEPA Green Acres ToolkitUSEPA Green Acres Toolkit

–– http://http://www.epa.gov/glnpo/greenacres/toolkit/index.htmlwww.epa.gov/glnpo/greenacres/toolkit/index.html



•• Smart Water Application Technologies (SWAT) Smart Water Application Technologies (SWAT) -- created created 
in 2001 by water purveyors and irrigation association in 2001 by water purveyors and irrigation association 
(non(non--profit)profit)

•• Promotes landscape water use efficiency through use of Promotes landscape water use efficiency through use of 
statestate--ofof--thethe--art irrigation technologiesart irrigation technologies

•• Provides a Provides a third party processthird party process for water conservation for water conservation 
testing of products that a manufacturer may claim saves testing of products that a manufacturer may claim saves 
water.water.

Irrigation EquipmentIrrigation Equipment



•• Current Test Protocols for Current Test Protocols for 
–– EvapotranspirationEvapotranspiration (ET) controllers(ET) controllers

–– Soil moisture sensors (SMS) controllers [draft]Soil moisture sensors (SMS) controllers [draft]

–– Rain sensors [draft]Rain sensors [draft]

•• For more information: For more information: 
–– http://http://www.irrigation.orgwww.irrigation.org/SWAT/Industry//SWAT/Industry/

–– http://http://www.epa.gov/watersense/specs/controltech.htwww.epa.gov/watersense/specs/controltech.ht
mm

Irrigation EquipmentIrrigation Equipment
SWAT (cont)SWAT (cont)



Alternative Irrigation Water Source Alternative Irrigation Water Source --
GraywaterGraywater

•• What is What is graywatergraywater? ? 
–– Untreated wastewater from Untreated wastewater from lavoratorylavoratory washbasins, laundry, and washbasins, laundry, and 

bathingbathing

–– Most common uses are subsurface irrigation and to flush toiletsMost common uses are subsurface irrigation and to flush toilets

•• More than More than ½½ the water used in a home could be reused as the water used in a home could be reused as 
graywatergraywater

•• Capture and reuse requiresCapture and reuse requires
–– Separate drain linesSeparate drain lines

–– StorageStorage

–– Treatment (filtration)Treatment (filtration)

•• Package Package graywatergraywater recovery and treatment systems are recovery and treatment systems are 
availableavailable



Alternative Irrigation Water Sources Alternative Irrigation Water Sources ––
GraywaterGraywater (cont)(cont)

•• Examples of package systemsExamples of package systems

–– AQUS TM system by AQUS TM system by WaterSaverWaterSaver Technologies (U.S.), Technologies (U.S.), 
www.watersavertech.comwww.watersavertech.com

–– RewaterRewater Systems (U.S.), Systems (U.S.), www.rewater.comwww.rewater.com

–– PontonPonton AquaCycleAquaCycle ®® system (German), system (German), www.pontoswww.pontos--
aquacycle.com/pontos/en/company/pontos.htmlaquacycle.com/pontos/en/company/pontos.html

–– Perpetual Water (Australia), Perpetual Water (Australia), www.perpetualwater.com.auwww.perpetualwater.com.au//

–– BracBrac system (Canada), system (Canada), www.bracsystems.com/home.htmlwww.bracsystems.com/home.html

For an up-to-date list of manufacturers of graywater package systems, see: 
http://www.allianceforwaterefficiency.org/graywater_introduction.aspx



BRAC SYSTEM SCHEMATIC – TOILET FLUSH

www.bracsystems.com



Landscape and Irrigation Landscape and Irrigation ––
Online ToolsOnline Tools

Audits - can use online software such as Excel ®
workbook developed by Georgia DNR

Landscape Water Conservation
This workbook was set up to help you determine the potential savings of implementing 
water efficiency measures. 

To move from worksheet to worksheet, click on the tabs at the bottom of the page or hit 
'Ctrl' and either 'Page Up' or 'Page Down.'

http://www.p2ad.org/files_xls/Landscape%20Audit.xls



StormwaterStormwater ManagementManagement

•• StormwaterStormwater can be captured and reused on sitecan be captured and reused on site

•• ““Rainwater harvestingRainwater harvesting”” is gaining popularityis gaining popularity

–– Captures rainwater from impervious surfaces (typically roofs)Captures rainwater from impervious surfaces (typically roofs)

–– Filters and stores, uses for irrigation and/or toilet flushingFilters and stores, uses for irrigation and/or toilet flushing

–– Roof washing system is important to remove contaminants and Roof washing system is important to remove contaminants and 
debrisdebris

–– Can estimate system capacity based on annual rainfall, capture aCan estimate system capacity based on annual rainfall, capture arearea

•• Dual benefitDual benefit

–– Reduces water useReduces water use

–– Reduces Reduces stormwaterstormwater runoffrunoff



Rainwater HarvestingRainwater Harvesting

Source:  2007 Virginia Rainwater Harvesting Manual, Photo 
Courtesy of Rainwater Management Solutions



http://www.dcr.virg
inia.gov/documents
/stmrainharv.pdf



StormwaterStormwater Management (cont)Management (cont)

•• StormwaterStormwater runoff can be captured from parking lots and runoff can be captured from parking lots and 
used for irrigation purposesused for irrigation purposes



SubmeteringSubmetering

• When tenants in multi-family buildings pay for water as 
part of rent, no incentive to reduce water use

• Submetering is addition of meters to individual units in 
multi-family dwelling  
– To be effective, needs to be combined with volumetric pricing, i.e., 

tenants pay for the water they use

– Nationally, up to 4% of multi-family residents are submetered

• Average reduction in water use is 15%
– Based on study of 13 cities, 2005 report available online at 

http://www.aquacraft.com/Projects/submeter.html



Public EducationPublic Education

•• Distribute educational materials to tenantsDistribute educational materials to tenants

–– LotsLots of readyof ready--toto--use material available on the webuse material available on the web

–– Comprehensive list of websites with educational material at Comprehensive list of websites with educational material at 
http://http://www.awwa.org/waterwiserwww.awwa.org/waterwiser//



http://www.epa.gov/watersense/docs/ws_simplesteps508.pdf – pg 1



http://www.epa.gov/watersense/docs/ws_simplesteps508.pdf – pg 2



Cost Benefit AnalysisCost Benefit Analysis

•• Simple approach Simple approach 

Benefits = projected yearly savings in water billBenefits = projected yearly savings in water bill

Cost = Cost = costcost of installation and maintenance (labor, materials, O&M)of installation and maintenance (labor, materials, O&M)

Determine payback period (years): Determine payback period (years): 

Cost  / projected yearly savingsCost  / projected yearly savings

•• Benefits can be difficult to quantifyBenefits can be difficult to quantify

•• Can estimate reduction in water use (e.g., 20% for Can estimate reduction in water use (e.g., 20% for 
WaterSenseWaterSense labeled products) or use online resourceslabeled products) or use online resources

–– http://www.cuwcc.org/uploads/tech_docs/Costs_Savings_Study_Finhttp://www.cuwcc.org/uploads/tech_docs/Costs_Savings_Study_Fin
al_042805.pdf al_042805.pdf 



Questions?Questions?
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