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Denver Library FacilitiesDenver Library Facilities

•• 22 branches 22 branches –– 18 irrigation audits18 irrigation audits
•• Serve 3,800,000 customers annuallyServe 3,800,000 customers annually
•• 5,441 customer days per year5,441 customer days per year
•• 227,787 ft227,787 ft2 2 irrigated areairrigated area
•• Total water use Total water use –– 11,580 kgal in 200611,580 kgal in 2006
•• Irrigation Irrigation –– 6,392 kgal in 2006 (58%)6,392 kgal in 2006 (58%)



Data Analysis and Auditing Data Analysis and Auditing 
MethodologyMethodology

•• Determining indoor and outdoor Determining indoor and outdoor 
consumption using average winter consumption using average winter 
consumption (AWC)consumption (AWC)

•• Data loggingData logging
•• Flow trace analysisFlow trace analysis
•• Aerial photographyAerial photography
•• Site visitsSite visits



Example of Billing AnalysisExample of Billing Analysis
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DeterminingDetermining Irrigation UsageIrrigation Usage
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Determining Irrigated AreaDetermining Irrigated Area



Indoor Water Use in Indoor Water Use in 
Trace Wizard SoftwareTrace Wizard Software



Irrigation Trace Wizard Irrigation Trace Wizard 
AnalysisAnalysis



Site VisitsSite Visits



Recommended RetrofitsRecommended Retrofits 
# of Fixtures (all sites)# of Fixtures (all sites)

Faucet Faucet 
aeratoraerator

LeakLeak UrinalUrinal ToiletToilet Other Other IrrigationIrrigation

105105 1515 88 2121 55 1515

Most of the recommended water savings came 
from irrigation efficiency improvements.



Water and $$ SavingsWater and $$ Savings
•• 4,841 4,841 –– kgal annuallykgal annually
•• $17,548 $17,548 –– annual savingsannual savings
•• $121,643 $121,643 –– present worth of savingspresent worth of savings
•• $9,751 $9,751 -- cost of recommended cost of recommended 

measuresmeasures
•• 12.5 12.5 -- benefit/cost ratiobenefit/cost ratio



Irrigation SavingsIrrigation Savings

•• 3,397 3,397 –– kgal annuallykgal annually
•• $11,623 $11,623 –– annual savingsannual savings
•• $81,635 $81,635 –– present worth of savingspresent worth of savings
•• $6,552 $6,552 –– cost of recommended cost of recommended 

measuresmeasures
•• 12.5 12.5 –– benefit/cost ratiobenefit/cost ratio



ProblemsProblems Impacting Water UseImpacting Water Use

•• Limited staff Limited staff –– 13 maintenance 13 maintenance 
personnelpersonnel

•• VandalismVandalism
––nearby schoolsnearby schools
––back flow preventer theftback flow preventer theft

•• Lack of training of ancillary personnelLack of training of ancillary personnel
•• Inadequate irrigation schedulingInadequate irrigation scheduling



Irrigation Line BreaksIrrigation Line Breaks



Irrigation System LeaksIrrigation System Leaks



Misplaced and Misaligned HeadsMisplaced and Misaligned Heads



Solutions and RecommendationsSolutions and Recommendations

•• Utilize controller percent adjust featureUtilize controller percent adjust feature
•• Improve staff trainingImprove staff training
•• Track billing dataTrack billing data
•• Make irrigation upgrades w/landscape Make irrigation upgrades w/landscape 

upgradeupgrade
•• Schedule routine maintenanceSchedule routine maintenance



Questions?Questions? 
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