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So Why An Evaluation Model?

 Need for consistent and thorough analysis of 
cost-effective water conservation options

 Tools exist in various forms
 Most are proprietary
 WRF, ConEast, Maddaus DSS 
 AWE wanted robust but easy to use model 

with transparent code
 Home Depot Foundation funded partial 

development
 “Tracking Tool” as well as analytical tool



Tracking Tool Uses 

 Analyze potential water savings, costs, and 
benefits of conservation measures

 Construct water conservation portfolios and 
long-range plans

 Rank conservation measures
 Track implementation, water savings, and 

costs
 Predict revenue impact
 Track and graph the benefits of actual 

conservation activities over time



Tracking Tool Features
 Runs in Excel 2002/03 or later version
 Flexible Representation of Water Savings
 Library of 25 Pre-Defined Conservation 

Measures
 Demand and Avoided Cost Analysis
 Simple User Interface
 Dynamic Tables, Charts, and Forms
 Switch Between English or Metric Units
 Scenario Management



Tracking Tool Inputs and Outputs

Model Outputs
Savings Analysis    Benefit-Cost Analysis    Revenue/Rate Impacts

Conservation 
Measure Data

System 
Avoided Cost 

Data

Baseline 
Demand Data



Model Navigation Worksheet



Common Assumptions



Baseline Demands

 Two Data Entry Options
o Enter or link to an existing demand forecast
o Use model to grow current demand by population

 Plumbing/Energy Code Adjustment
o Model can adjust for impact of existing 

plumbing/energy codes as necessary

 Demand Disaggregation
o Peak/Off Peak Seasonal Demands
o Customer Class Disaggregation 



Avoided Costs

 Two Data Entry Options
o Enter  or link to an existing avoided cost forecast
o Use model’s avoided cost calculator

 Model’s Avoided Cost Calculator
o Short-run avoided O&M

• Water Supply
• Wastewater Treatment

o Long-run avoided or deferred capacity
• Calculates present value of delaying and/or 

downsizing peak season capacity expansion



Example of Capacity Deferral Analysis



Setting Up Conservation Measures

 Two Specification Options
o Build from scratch
o Import pre-defined measures from library
o Pre-defined measures can be customized

 Library currently includes 25 measures
o 13 residential measures
o 8 CII measures
o 4 large landscape measures



Defining a New Conservation Measure



Importing a Library Measure



Entering Annual Activity Levels















Benefit-Cost Analysis Tabular Output



Water Efficiency Planning for 
Aqaba Water Company: AWE Conservation 

Tracking Tool Preliminary Results



Using the Tracking Tool for AWC

 US AID staff worked 
carefully with AWC staff

 Tool customized for 
Jordan

 Inputs defined to fit the 
Aqaba Water Company

 Model can be quickly 
changed to reflect new 
realities



AWE CONSERVATION TRACKING TOOL: COMMON ASSUMPTIONS WORKSHEET

ENTER COMMON ASSUMPTIONS: Return to Navigation Sheet Report Error

Analysis Start Year 2009 2010 2020 2030 2040
Service Area Population 125,773 128,758 162,794 205,826 205,826
Population Growth Rate (%/Yr) 2.4% 2.4% 2.4% 0.0%

Peak-Season Start Date ('month/day') 1-May
Peak-Season End Date ('month/day') 31-Aug Number of Days in Peak Season: 123

Nominal Interest Rate 6.00%
Inflation Rate 3.00%

CHOOSE MEASUREMENT UNITS:
MODEL UNITS:
Flow: M 3̂/D
Volume: MCM

SELECT CUSTOMER CLASSES:

ENTER UTILITY RATE INFORMATION:

Water Customer Classes in Model
Water Rates

(JD/M 3̂)
Sewer Rates

(JD/M 3̂)
Electric Rates

(JD/KWh)
Gas Rates
(JD/Therm)

Water Rates
(%/Yr)

Sewer Rates
(%/Yr)

Electric Rates
(%/Yr)

Gas Rates
(%/Yr)

Residential 0.11 0.05 0.10 3.0% 3.0% 3.0% 3.0%
Commercial 1.00 0.65 0.10 3.0% 3.0% 3.0% 3.0%
Industrial 1.00 0.65 0.10 3.0% 3.0% 3.0% 3.0%
Touristic 1.00 0.65 0.10 3.0% 3.0% 3.0% 3.0%
Agricultural 1.00 0.65 0.10 3.0% 3.0% 3.0% 3.0%

Nominal Rate of IncreaseCurrent Customer Utility Rates

Acre-Feet (AF)

Water Volume Units 

Million Gallons (MG)

Select Customer Classes

Cu. Meters (M^3)

Manage Scenarios



Inputs for Aqaba Water Company

 Specify Demands: Input from Demand 
Forecasting by Category

 Specify Utility Avoided Water and 
Wastewater Costs: what is a saved liter 
worth?

 Define Conservation Activities: How much 
can be saved and at what cost?





Enter Annual Program Activity Return to Navigation Sheet Report Error
Class Program Name 2009 2010 2011 2012 2013 2014 2015 2016
Commercial Toilet, Residential 1000 1000 1000 1000 1000
Residential Showerhead & Faucets, Residential 1000 1000 1000 1000 1000 1000 1000
Touristic Toilet, Hotel 520 520 520 520 520
Touristic Showerhead & Faucets, Hotel 520 520 520 520 520 520 520
Commercial Toilet, Commercial Offices 1840 1840 1840 1840 1840
Commercial Faucets, Commercial Offices 2040 2040 2040 2040 2040 2040 2040
Commercial Toilet, Education 40 40 40 40 40
Commercial Faucets, Education 240 240 240 240 240 240 240
Commercial Toilet, Hospitals 50
Commercial Faucets, Hospitals 50 50
Commercial Showerhead, Hospitals 20 20
Residential Faucets, Worship 60 60 60 60 60 60 60

Effective Program Activity
Class Program Name 2009 2010 2011 2012 2013 2014 2015 2016
Commercial Toilet, Residential 0 1,000 2,000 3,000 4,000 5,000 5,000 5,000
Residential Showerhead & Faucets, Residential 0 1,000 2,000 3,000 4,000 5,000 5,000 5,000
Touristic Toilet, Hotel 0 520 1,040 1,560 2,080 2,600 2,600 2,600
Touristic Showerhead & Faucets, Hotel 0 520 1,040 1,560 2,080 2,600 2,600 2,600
Commercial Toilet, Commercial Offices 0 1,840 3,680 5,520 7,360 9,200 9,200 9,200
Commercial Faucets, Commercial Offices 0 2,040 4,080 6,120 8,160 10,200 10,200 10,200
Commercial Toilet, Education 0 40 80 120 160 200 200 200
Commercial Faucets, Education 0 240 480 720 960 1,200 1,200 1,200
Commercial Toilet, Hospitals 0 50 50 50 50 50 50 50
Commercial Faucets, Hospitals 0 50 50 50 50 50 50 50
Commercial Showerhead, Hospitals 0 20 20 20 20 20 20 20
Residential Faucets, Worship 0 60 120 180 240 300 300 300

AWE CONSERVATION TRACKING TOOL: ENTER ANNUAL PROGRAM ACTIVITY WORKSHEET



Program Name Showerhead & Faucets, Residential Return to Navigation Sheet Report Error

Showerhead & Faucets, Residential Total Program Code
  Lifetime Water Savings (MCM) 5.73       5.73       -         
  Average Annual Water Savings (MCM) 0.23       0.23       -         
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Preliminary Results
Utility Conservation Program Costs (2009 JD) Amort. Years:

Class Program Name
Unit Cost 
(JD/MCM)

PV 
Cost

Amortized
Cost

Commercial Toilet, Residential 1,032,909 1,836,462 122,444
Residential Showerhead & Faucets, Residential 58,144 233,184 15,547
Touristic Toilet, Hotel 1,495,552 477,480 31,835
Touristic Showerhead & Faucets, Hotel 85,272 121,256 8,085
Commercial Toilet, Commercial Offices 1,547,917 1,689,545 112,649
Commercial Faucets, Commercial Offices 493,347 317,130 21,144
Commercial Toilet, Education 747,776 36,729 2,449
Commercial Faucets, Education 689,400 37,309 2,488
Commercial Toilet, Hospitals 2,494,838 9,717 648
Commercial Faucets, Hospitals 193,284 1,861 124
Commercial Showerhead, Hospitals 90,602 372 25
Residential Faucets, Worship 96,642 4,664 311
Total 505,213 4,765,709 317,748

Utility Conservation Program Benefits (2009 JD)

Class Program Name
Unit Benefit 

(JD/MCM)
PV 

Benefit
Capacity
Benefit

Avoided Supply 
& Wastewater

Avoided 
Wastewater

Commercial Toilet, Residential 1,175,197 2,089,443 0 2,089,443 0
Residential Showerhead & Faucets, Residential 1,173,256 4,705,259 0 4,705,259 0
Touristic Toilet, Hotel 1,175,197 375,201 0 375,201 0
Touristic Showerhead & Faucets, Hotel 1,173,256 1,668,350 0 1,668,350 0
Commercial Toilet, Commercial Offices 1,175,197 1,282,723 0 1,282,723 0
Commercial Faucets, Commercial Offices 1,173,256 754,186 0 754,186 0
Commercial Toilet, Education 1,175,197 57,723 0 57,723 0
Commercial Faucets, Education 1,173,256 63,495 0 63,495 0
Commercial Toilet, Hospitals 1,143,148 4,452 0 4,452 0
Commercial Faucets, Hospitals 1,143,148 11,005 0 11,005 0
Commercial Showerhead, Hospitals 1,143,148 4,696 0 4,696 0
Residential Faucets, Worship 1,173,256 56,618 0 56,618 0
Total 1,173,866 11,073,152 0 11,073,152 0

20



Year 1 Year 2 Year 3 Year 4 Year 5

Targeted Residential WSD Retrofit

Residential HE Toilet Direct Install

Touristic–Hotels Performance Contracts

Residential WSD and HE Toilet Pilot

Commercial Office WSD Retrofit

Commercial HE Toilet Direct Install

Educational Facilities Retrofit

New Construction Code & Enforcement

Training—Planning, Landscape, Audits

Public Information Campaign

Projected Annual Water Savings (MCM/Yr) 0.09 0.17 0.30 0.42 0.54
Recommended Budget (JD/Yr) 0.12M JD 0.18M JD 1.2 M JD 1.2 M 1.2 M 

Required Staff (FTE) 3.5 5 5 5 5

Recommended                     Implementation Plan
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Beta Testing the Model

 Four US utilities tested the model:  
Seattle, San Antonio, Tampa Bay, Marin 
Municipal Water District

 Model tested in Aqaba, Jordan
 Model finalized with results from beta 

testing
 Version 1.1 available in excel
 Future versions will add to library of 

conservation measures 
 Water loss evaluation component will be 

added



Availability of Model

 Issued in July, 2009
 Available free to members 
 AWE agrees to provide free all future 

updates and one free hour of technical 
assistance

 Looking for case study applications to 
feature on AWE web site

 May web-enable the model for future 
versions 
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