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GENERAL OVERVIEW AND RECOMMENDATIONS

Making more efficient use of existing water resources through demand management is an economical and environmentally responsible way to meet growing demand for water.  A Demand Management Plan should outline a strategy for developing demand management as a proven water resource.  If Jordan committed to aggressive pursuit of demand management, it would help preserve Jordan’s existing valuable and limited natural water resources, and provide a readily available and low cost water resource for the coming years.  Pursued in conjunction with new water supply resources, demand management can help Jordan meet the present and future needs of the nation’s people.

Jordan has already begun a demand management effort, through the help of the Water Efficiency and Public Information for Action Project (WEPIA), and the establishment of the Water Demand Management Unit (WDMU) in the Ministry for Water and Irrigation.  These efforts include: modifying plumbing codes that mandate low-water use sanitary ware; free audits to large consumers; educating the public on to reduce water consumption; creating advocacy groups; reforming school cirriculum to include water issues; encouraging the use of low-cost water saving technologies; and educating key professionals in the principles of water demand management.  The efforts to date will produce effective water savings over the next twenty years. The WDMU is developing a plan for continuing and expanding demand management in Jordan to increase the benefits from demand management in the next decade and beyond.  In order to plan and implement demand management most efficiently and successfully, the WDMU must begin an ongoing program of data collection, research, modeling, analysis, monitoring and evaluation.

The primary focus of WDMU’s near term data and analysis efforts should be to complete a Water Demand Management Potential Assessment.  The Potential Assessment should provide a rigorous analysis and evaluation of the cost, volume, and reliability of demand management opportunities available in Jordan over the next decades.  The Potential Assessment will determine the level of water savings that can be achieved, and compare the cost at various levels and to the cost of new water supply.  The WDMU can use the results of the Potential Assessment to set goals and targets over the next ten years, and to determine the programs and costs to achieve those targets.

In order to provide a framework and context for the data and analysis planning needs, including the Potential Assessment, the following Sections outline the general strategies, principles and measures often contained in a demand management program plan.

PRINCIPLES OF DEMAND MANAGEMENT PROGRAMS

Demand management measures should be set in a context of cost effectiveness.  In this way, program cost can be minimized given any targeted volume of savings to be achieved, and avoided cost can be maximized, compared with the cost of providing similar volume via conventional water supply.  Given Jordan’s national policy of water utility cost recovery, overall, the result of the demand management actions should be lower long run average water bills for Jordanian consumers.

The demand management initiatives should be achieved on a collaborative basis with water supply managers and customers.  Although the responsibility for planning and delivering regional demand management programs currently resides with the WDMU, the involvement and support of all stakeholders and participants is critical.  Demand management programs are customer driven - they need to be tailored to the customer's needs and motivations to be effective.

Other principles applied should include: ensuring equity among consumers; making the greatest impact by concentrating program resources; reducing costs or providing additional benefits by seeking partnerships and avoiding lost opportunities; ensuring program success by monitoring and evaluating program savings and costs; and testing program design with pilot efforts prior to full-scale program implementation.

Strategies and Measures Overview

Measures can be usefully grouped into five demand management strategies: water rate structures; codes and regulations; customer incentives; public information and education; and water supply system efficiency.  In addition, the demand management programs should be designed based on how the water is used.  Water use by customers can be divided into three categories: Domestic -- drinking, cooking, cleaning and sanitary use; Landscape -- lawn and garden irrigation by businesses, parks, governments and homes, and; Process -- cooling, heating, manufacturing, and product use.  Water used for water supply system operation itself and water lost through leaks, evaporation and other causes is fourth category of water consumption.

An efficient program will generally pursue all the avenues of demand management discussed in more detail below.  In some cases, programs have already been started by WEPIA and WDMU, and have achieved savings.  In other cases, programs are ready to begin to ramp up, other programs must complete the research and development phase.  WDMU’s Water Demand Management Plan should address specific savings targets, costs, budget and schedule associated with the general programs discussed below.

Rate Structures  Generally, the greater the cost of water per additional amount used, the less customers will use.  Structuring water rates to encourage demand management is a key demand management strategy and gives customers more control over their water bills. 

Efficient Price Signals  Water rates that reflect the marginal cost of providing water ensure that the value of consumers’ use is equal to the cost of producing water.  Marginal cost rates mean supply cost subsidies are eliminated.  Rate structures that encourage efficient use include seasonal or inclining block rates. 

Inform customers about water use  Include a consumption history on the water bill to provide a visual demonstration of their current use compared to previous months and years.

Codes and Regulations  A highly effective demand management strategy is to adopt codes and regulations that require certain efficiency levels, or prohibit certain kinds of water waste.  Expected savings from codes should be incorporated into WDMU’s demand management plans and demand forecasts.

Plumbing Code Efficiency Standards  Plumbing code efficiency standards can require that the only efficient toilets, showerheads, aerators, washing machines or other water using appliances can be sold or installed, including retrofit upon remodel or sale of property.

Landscape Codes  Water efficiency landscape codes can be adopted to ensure compliance with a water budget or to plant materials, landscape designs or irrigation systems that must be efficient water use types.

Process Codes  Water efficiency codes can be adopted for commercial and industrial processes, such as cooling designs or recirculating manufacturing uses.

Public Information and Education  Public information and education programs are the backbone of an effective demand management program.  Through a variety of messages and media, customers learn why and how they should conserve as well as about demand management programs available to them.  Ongoing demand management information and education programs are an essential element of a demand management plan.  The following is a list of ongoing promotion and marketing efforts commonly used.

Residential Efficient Plumbing Fixture and Appliance Promotion  Encourage residential customers to remove inefficient plumbing fixtures and appliances  and install efficient replacements. 

School Programs  Offer a variety of services including presentations, curriculum development, training seminars, work books, maps, quizzes, etc. 

Promotion and Outreach  Brochures, public service announcements, paid advertising, newspapers articles, presentations, talk shows, trade fairs, etc.

Water Demand management for Apartments and Businesses  Promote water use efficiency in apartments and businesses.

"Smart Business Recognition"  Feature the demand management commitment and achievements of businesses, with awards and public recognition.

Resource Efficiency Education  Awareness and motivation of water use efficiencies and impact on environmental issues.

Lawn Research and Demonstration  Demonstration gardens installed at public places to show how to be water efficient. 

Public Media Campaign  Educate the public about why and how to conserve water with TV, radio and other media advertising. 

Point of Purchase Program  Point-of-purchase promotion for water efficient products.

Incentives  Providing customers financial incentives to convert to a more water efficient fixture, technology or behavior is a necessary strategy to overcome the many barriers that sometimes prevent customers from taking actions on their own.  These barriers include skepticism about new technologies, lack of adequate economic incentives, lack of available capital, lack of knowledge and too many competing demands for time.  Incentives can take a variety of forms including rebates, technical assistance, low interest loans or even "give-aways" of demand management products.

Incentive programs should undergo rigorous analysis before being implemented. The analyses include technical feasibility, market response and cost effectiveness.  The following is a list of incentive programs commonly conducted.

Plumbing Fixture Retrofits  A rebate incentive (toilets) or give-away (showerheads, aerators) program to encourage homes and businesses to replace old high use plumbing fixtures with efficient fixtures.

High Efficiency Appliances  Rebates to purchase high efficiency appliances such as washing machines.

Water Efficient Irrigation  Technical assistance, training, irrigation audits, and financial incentives for large commercial irrigators.

Water Smart Technology  Technical assistance and financial incentives for commercial, industrial and institutional process demand management measures.

High Irrigation Consumption Audit for Residential Customers  Individual customer audits and financial assistance for single family irrigators with high use.

Reclaimed Water  Financial incentives to use treated effluent to provide industrial process and cooling water.

System Efficiency  Water that is lost to leaks, unnecessary system use or spilling is wasted water.  Inaccurate (i.e., slow) billing meters under-record actual water use and customers do not get an accurate picture of their water use, blunting the price signal that is important to achieve planned savings.  Reducing water losses to acceptable levels is a key strategy for demand management savings and to signal to the public that water managers are "keeping their own house in order." 

SPECIFIC RECOMMENDATIONS

Set Overall Planning Goals

The following tables show how WDMU might summarize the program plan after selecting from strategies such as those show above.  The Potential Assessment and other data and analysis strategies will help create an accurate picture by translating the many elements of demand management into numbers.

Table 1 – Example of Budget on WDMU 10-year Program

	
	
	
	
	
	Years:
	2003-2013

	
	Marketing, Education, Administration, Evaluation 
	JD xxx

	
	Incentives, Subsidies and Direct Expenditures
	
	JD xxx

	
	Total Expenditures
	
	
	JD xxx


Table 2 – Example of Savings on WDMU 10-year Program

	
	Type of Water Use 
	Savings 2013

	
	Domestic 
	Zz MCM

	
	Landscape 
	Zz MCM

	
	Commercial, Industrial and Institutional Process
	Zz MCM

	
	Total
	Zz MCM


Begin Research and Development

Promising new water efficient technologies and demand management programs will emerge over time.  Researching and testing them through demonstration and pilot programs produces new options for future demand management programs and can accelerate changes in the market place as interest in water efficient technologies increases.  As new opportunities emerge, WDMU should refine savings and cost assumptions based on field testing of technologies with actual consumer experience.  

Commit to Long Term Demand Management Effort

As Jordan’s demand management program matures, especially efforts to promote knowledge and awareness of water issues proceeds, consumers will begin to believe demand management is vital.  In the same way that investments are made in water supply sources, investments in water demand management will help meet consumers needs.  Consumers can take pride in the active partnership in achieving demand management accomplishments, and recognize that there is more that can and should be done.  Demand management will help meet the needs of a growing nation, doing so in a most cost-efficient and environmentally sound way, without compromising Jordanians’ quality of life.  Demand management is a good deal for people, for the environment, and for the future.

Develop Future Capabilities

As mentioned above, Jordan has already begun a demand management program through WEPIA and the WDMU.  There are existing successful programs which will continue and other programs which can be started given existing, best-available information.  However, to provide a rigorous analysis and evaluation of the cost, volume, and reliability of all demand management opportunities available in Jordan over the coming years, the WDMU should complete a Water Demand Management Potential Assessment.  The Potential Assessment will determine the level of water savings that can be achieved, and compare the cost at various levels of demand management savings and also to the cost of new water supply.  The WDMU can use the results of the Potential Assessment to set goals and targets over the next ten years, and to determine the programs and costs to achieve those targets.  WDMU’s Demand Management Plan will then include a plan for immediate program implementation, and a plan for developing future capabilities based on the gaps in required data and analysis capabilities from that currently available.

This section will outline the data, modeling and analysis needs to complete a Demand Management Potential Assessment.  These data and modeling requirements will also include the requirements for an ongoing monitoring and evaluation of demand management programs, the information contribution for the demand management component of an Integrated Supply/Demand Resource Least Cost Plan, and the basis for following a path of continuous improvement, including research and development.

Demand Management Yield/Cost Curve  The primary result of the Demand Management Potential Assessment is a Demand Management Yield/Cost Curve.  This curve shows the water savings available at any given cost level.  This information allows the WDMU to set achievable demand management targets based on least cost principles.  It allows program costs and savings to be compared to one another as well as to water supply sources.  It is an integral input into an Integrated Resource Least Cost Plan.  Given limited budgetary resources for water in Jordan, it will help determine an optimal cost-efficient order for expending scarce budgetary resources on demand management and/or supply.  An example of such a curve is shown below.
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End Use Modeling  End use modeling is an approach that helps ensure a scientific basis for demand management savings and cost estimation.  Understanding and modeling how water is used by consumers at their point-of-use can precisely show how, where, when and how much savings can be achieved at what cost.  From an engineering perspective, demand management can be viewed as being equivalent to tapping many dispersed, micro-supply sources.  This means it is amenable to a scientific, data and model driven approach.  The value of demand management potential justifies the necessary data gathering and modeling.  End use modeling allows WDMU to begin with the best available information, and this in turn highlights where the most critical data collection needs lie.  The following chart shows a schematic diagram of an end-use water demand model.
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Demand Forecasting  Demand forecasting must be integrated into the evaluation of demand management potential.  Because changing rates, income levels and consumer sector growth have an impact on demand separate from demand management programs, some type of multi-sector, econometric model must be used to forecast baseline, pre-demand management program demand, as shown in the examples below.
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Program Participation Models  Demand management savings are dependent upon consumer participation in the demand management programs.  Consumers participate in voluntary programs based upon two primary driving factors.  One is program awareness, understanding of benefits and ease of participation; this is determined by the program promotion, education, marketing and administrative efforts.  The other factor is the level of direct benefits, or pay-back the consumer receives from participating; this is determined by the cost to the consumer of participating, and the water bill savings received.  The most cost-efficient programs will use a combination of promotion, education, marketing and administration, and consumer cost reduction through rebates or other subsidies.  Use of either factor alone will produce less demand management savings per JD expended, than will a combination of the factors.  A model of participation rates based upon expenditures on these factors will help ensure the most accurate estimate of demand management results and costs for a given program design.  The chart below shows a graphical example of such a participation model.
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Economics and Cost Minimization  Providing for Jordanians water needs requires expenditure of economic resources.  This is true whether the needs are met through supply or demand management.  The key concept is how to minimize the economic resource use in order to provide for water needs most efficiently.  By using life-cycle or levelized cost per unit of water provided, comparisons between supply and across demand management options can be quickly made, and cost-efficient targets can be set, as well as ensuring that budget expenditures are made in the most cost-effective way.  The formula for levelized cost is shown below.

Levelized cost/MC = PV(Cost each year, life in years, annual discount rate)/

                                 PV(Output each year, life in years, annual discount rate),

Where PV is present value calculation, and Output is savings for demand management, or water produced from supply; the others are self-explanatory.

This methodology allows comparisons to be made across options with different lives and scales, and allows a cardinal ranking to determine the least cost order of implementation.

Ongoing Program Monitoring and Evaluation  Any program plan is only a forecast of expectations based on best available information and assumptions.  By its nature, a forecast has some error and can be improved with information based on actual experience.  This is the primary role of monitoring and evaluation – to continue to modify and improve program performance based on measured success compared with planning estimates.  An important element of monitoring and evaluation is to establish a data collection plan prior to program implementation so that an accurate baseline (pre-program conditions) can be established.  Failure to do this is often the cause of unreliable measurements, as once the program has been implemented, it is too late to measure the pre-program conditions.  Thus, it is vital to include and follow a monitoring and evaluation plan in the overall Demand Management Plan in order to get to full value of program experience to improve program performance.

Continuous Improvement  No program can afford to wait until all data research and modeling work is perfected before starting implementation.  In fact, most improvement and perfection of data and modeling can only be gained through real experience and trial and error efforts.  Program implementation should begin with analysis based on best available information and assumptions, with the expectation that improvements will be made continuously with experience and with improved research and development.  Areas with most uncertainty should be delayed until better information is available through reseearch, and areas with higher knowledge confidence can be begun sooner, all else equal.  The initial modeling and data efforts will show the areas that most critically need improvement, and a resultant research and development plan should be formed.

Modeling and Data Needs  The following section addresses the immediate information gaps for WMDU to include in the Demand Management Plan, as implied and derived from the above areas addressed for future development.

WDMU should begin to create a baseline analysis of demographics, water consumption end uses and patterns, customer behavior and attitudes.  Surveys of residential, commercial, industrial and institutional customers on water use and attitudes can begin to get needed information on behaviors and end use patterns.  Additional research on metering of water use in a controlled setting can further inform data needs.  Specific examples of near term actions are:

· Use existing data and staff experience to compile a list of water using equipment and end uses

· For each equipment end use, estimate the number of units in a given water service area, and the total volume of water used.

· Develop a list of demand management measures for each end use.

· Determine where additional research is most needed and plan for that research.

The above efforts will result in a matrix of end use behaviors and equipment indicating usage, potential demand management measures, savings, and research needed to complete additional analyses.  An inventory and summary of existing research and data should be undertaken to help fill needed data gaps most quickly and efficiently.

A baseline analysis report should be completed indicating existing and forecast data on demographics, economics and water use broken out by customer sector, geography and end use.  WDMU should also begin to prepare a long term research and monitoring plan to support analysis and program planning and implementation.

WDMU Staffing Needs  Current WDMU has great analytical and quantitative skills fully capable of completing the necessary data and modeling requirements.  However, the number of staff is insufficient to complete both the necessary research, analysis and planning functions as well as implement demand management programs.  Additional support staff such as is now available from WEPIA would be required to both analyze and implement programs.

APPENDICES

The appendices give examples of the modeling and data inputs and outputs and other tools that are useful for program development as it matures.  They are meant to be illustrative and give some concrete examples of where the recommendations contained in the main body of this report should lead, or in the case of models, they could be adopted to the needs of WDMU.  Appendices are available only with the original printed version of this report, or provided electronically only as files in compressed folders which need to be uncompressed and viewed in the appropriate software.  (In the case of models, they are only available electronically in separate folders).

1. RESIDENTIAL EFFICIENCY - Seattle.zip:

This folder contains an example of an empirical study of water end-use and the estimation of potential water savings from retofitting plumbing equipment.  These data are useful in completing an accurate assessment of conservation potential.

2. CPA Data Model.zip:

This folder contains a generic data model showing the detailed data requirements by customer class and end-use that would be useful in guiding both data collection and modeling efforts.

3. CPA Spreadsheets.zip:

This folder contains a portion of a spreadsheet model showing the specific model and data by customer class and end-use developed from more the generic data model in the folder CPA Data Model.zip.  The particular classes and end-uses can be customized according to Jordanian circumstances and data availability.  As a first phase, many of the data elements can be estimated from best expert judgement, and continuous improvement made as empirical data becomes available.

4. Screenshots of CPA Model.zip:

This folder contains some screen shots of the model developed by Seattle Public Utilities using detailed end-use data of the sort illustrated in the folder CPA Spreadsheets.zip.  While spreadsheets allow a more transparent view of data and algorithms in the model, a programming language and database software, such as Visual Basic and Access used in the model shown here, are required for ongoing model use.

5. End use charts.zip

This folder contains some illustrations of the algorithm routines that are required in modeling conservation potential assessment, and include impacts on the baseline of plumbing codes and participant response to conservation program promotion and incentives.  Also shown are typical data reports useful for showing impacts over time, setting goals and benchmarks for “ground-truthing.”

6. ECONSCON.zip:

This folder contains a report on the price elasticity of water demand to help provide a basis for including impacts of pricing on demand.  The impacts of price are required to establish baseline demand prior to program implementation, and for conducting scenario analysis.

7. Demo of IWR Forecast Conserv Model.zip:

This folder contains a demonstration of a demand forecasting and conservation model available from the U.S. Corps of Engineers, called IWR/MAIN.  It is available for a fee, training is also available.  More information on this model is available at www.iwrmain.com.

8. Cost-efffectiveness spreadsheets.ZIP:

This folder contains two spreadsheet models for estimating conservation program cost-effectiveness.  They might be useful in understanding the economic issues in least-cost planning using conservation programs.

9. Aquacraft ICM.zip:

This folder contains a spreadsheet model for forecasting demand and estimating conservation program effectiveness.  It may be useful in showing the variety of approaches that modeling and data requirements can take.
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Residential Landscape

				% Participation												Source $/cust from CPA

		$/cust		High		Moderate		Low				Chi -sq		3

		0		0%		0%		0%				0		3.5		Package		Admin Cost		Incentives*		# Customers		$/Customer		Avg Participation Rate

		0.3333333333		1%		0%		0%				0.0075973171				5%		$   167,720		$   636,300		733,000		$   1.10		4%

		0.6666666667		4%		1%		1%				0.0208880768				10%		$   875,620		$   8,493,948		733,000		$   12.78		47%

		1		8%		3%		1%				0.0373075415				Cost-Effective		$   2,281,900		$   11,325,264		733,000		$   18.56		68%

		1.3333333333		12%		4%		2%		4%		0.055851438

		1.6666666667		17%		6%		3%				0.0759097559						*Equals 60% of Equipment Cost

		2		22%		8%		4%				0.0970591551

		2.3333333333		28%		11%		5%				0.1189851569

		2.6666666667		33%		13%		6%				0.1414445036

		3		38%		16%		7%				0.1642440754

		3.3333333333		42%		18%		9%				0.1872278575

		3.6666666667		47%		21%		10%				0.2102683308

		4		51%		23%		11%				0.2332604467

		4.3333333333		54%		26%		13%				0.256117254

		4.6666666667		58%		28%		14%				0.2787666247

		5		61%		30%		16%				0.301148691

		5.3333333333		63%		33%		17%				0.3232138901

		5.6666666667		66%		35%		18%				0.3449213423

		6		68%		37%		20%				0.3662375537

		6.3333333333		70%		39%		21%				0.3871353547

		6.6666666667		72%		41%		23%				0.4075929649

		7		73%		43%		24%				0.4275932926

		7.3333333333		75%		44%		25%				0.4471232656

		7.6666666667		76%		46%		26%				0.4661732923

		8		77%		48%		28%				0.4847367944

		8.3333333333		78%		49%		29%				0.5028098186

		8.6666666667		79%		50%		30%				0.5203906285

		9		80%		52%		31%				0.5374794776

		9.3333333333		81%		53%		32%				0.5540782954

		9.6666666667		81%		54%		33%				0.5701904655

		10		82%		55%		34%				0.5858206206

		10.3333333333		82%		56%		35%				0.6009744623

		10.6666666667		82%		57%		36%				0.6156586879

		11		83%		58%		37%				0.6298805553

		11.3333333333		83%		59%		38%				0.643648086

		11.6666666667		83%		59%		38%				0.6569699078

		12		84%		60%		39%				0.6698550311

		12.3333333333		84%		61%		40%				0.6823128234

		12.6666666667		84%		61%		41%		47%		0.6943529662

		13		84%		62%		41%				0.7059852525

		13.3333333333		84%		62%		42%				0.717219743

		13.6666666667		84%		63%		43%				0.7280665622

		14		84%		63%		43%				0.7385358935

		14.3333333333		85%		64%		44%				0.7486379671

		14.6666666667		85%		64%		44%				0.7583829076

		15		85%		64%		45%				0.7677808871

		15.3333333333		85%		65%		45%				0.7768419694

		15.6666666667		85%		65%		46%				0.7855761206

		16		85%		65%		46%				0.793993189

		16.3333333333		85%		66%		47%				0.8021028877

		16.6666666667		85%		66%		47%				0.8099147796

		17		85%		66%		47%				0.817438282

		17.3333333333		85%		66%		48%				0.8246825839

		17.6666666667		85%		67%		48%				0.8316567504

		18		85%		67%		48%				0.8383696363

		18.3333333333		85%		67%		49%				0.844829901

		18.6666666667		85%		67%		49%		68%		0.8510460043

		19		85%		67%		49%				0.857026203

		19.3333333333		85%		67%		50%				0.8627785484

		19.6666666667		85%		67%		50%				0.868310885

		20		85%		68%		50%				0.8736308497
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Residential Domestic

				% Participation												Source $/cust from CPA

		$/cust		High		Moderate		Low				Chi -sq		3

		0		0%		0%		0%				0		7		Package		Admin Cost		Incentives*		# Customers		$/Customer		Avg Participation Rate

		0.6666666667		1%		0%		0%				0.0075973171				5%		$   1,819,040		$   1,277,580		733,000		$   4.22		8%

		1.3333333333		4%		1%		1%				0.0208880768				10%		$   4,212,520		$   1,916,376		733,000		$   8.36		15%

		2		8%		3%		1%				0.0373075415				Cost-Effective		$   12,072,700		$   15,903,456		733,000		$   38.17		68%

		2.6666666667		12%		4%		2%				0.055851438

		3.3333333333		17%		6%		3%				0.0759097559						*Equals 60% of Equipment Cost

		4		22%		8%		4%		8%		0.0970591551

		4.6666666667		28%		11%		5%				0.1189851569

		5.3333333333		33%		13%		6%				0.1414445036

		6		38%		16%		7%				0.1642440754

		6.6666666667		42%		18%		9%				0.1872278575

		7.3333333333		47%		21%		10%				0.2102683308

		8		51%		23%		11%		15%		0.2332604467

		8.6666666667		54%		26%		13%				0.256117254

		9.3333333333		58%		28%		14%				0.2787666247

		10		61%		30%		16%				0.301148691

		10.6666666667		63%		33%		17%				0.3232138901

		11.3333333333		66%		35%		18%				0.3449213423

		12		68%		37%		20%				0.3662375537

		12.6666666667		70%		39%		21%				0.3871353547

		13.3333333333		72%		41%		23%				0.4075929649

		14		73%		43%		24%				0.4275932926

		14.6666666667		75%		44%		25%				0.4471232656

		15.3333333333		76%		46%		26%				0.4661732923

		16		77%		48%		28%				0.4847367944

		16.6666666667		78%		49%		29%				0.5028098186

		17.3333333333		79%		50%		30%				0.5203906285

		18		80%		52%		31%				0.5374794776

		18.6666666667		81%		53%		32%				0.5540782954

		19.3333333333		81%		54%		33%				0.5701904655

		20		82%		55%		34%				0.5858206206

		20.6666666667		82%		56%		35%				0.6009744623

		21.3333333333		82%		57%		36%				0.6156586879

		22		83%		58%		37%				0.6298805553

		22.6666666667		83%		59%		38%				0.643648086

		23.3333333333		83%		59%		38%				0.6569699078

		24		84%		60%		39%				0.6698550311

		24.6666666667		84%		61%		40%				0.6823128234

		25.3333333333		84%		61%		41%				0.6943529662

		26		84%		62%		41%				0.7059852525

		26.6666666667		84%		62%		42%				0.717219743

		27.3333333333		84%		63%		43%				0.7280665622

		28		84%		63%		43%				0.7385358935

		28.6666666667		85%		64%		44%				0.7486379671

		29.3333333333		85%		64%		44%				0.7583829076

		30		85%		64%		45%				0.7677808871

		30.6666666667		85%		65%		45%				0.7768419694

		31.3333333333		85%		65%		46%				0.7855761206

		32		85%		65%		46%				0.793993189

		32.6666666667		85%		66%		47%				0.8021028877

		33.3333333333		85%		66%		47%				0.8099147796

		34		85%		66%		47%				0.817438282

		34.6666666667		85%		66%		48%				0.8246825839

		35.3333333333		85%		67%		48%				0.8316567504

		36		85%		67%		48%				0.8383696363

		36.6666666667		85%		67%		49%				0.844829901

		37.3333333333		85%		67%		49%				0.8510460043

		38		85%		67%		49%		68%		0.857026203

		38.6666666667		85%		67%		50%				0.8627785484

		39.3333333333		85%		67%		50%				0.868310885

		40		85%		68%		50%				0.8736308497





Commercial Domestic Chart
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Commercial Domestic

				% Participation												Source $/cust from CPA

		$/cust		High		Moderate		Low				Chi -sq		3

		0		0%		0%		0%				0		25		Package		Admin Cost		Incentives*		# Customers		$/Customer		Avg Participation Rate

		2.3333333333		1%		0%		0%				0.0073747312				5%		$   147,480		$   124,620		34,712		$   7.84		4%

		4.6666666667		4%		1%		1%				0.0202875001				10%		$   993,700		$   1,816,440		34,712		$   80.96		40%

		7		8%		3%		1%		4%		0.0362550194				Cost-Effective		$   2,382,120		$   2,421,924		34,712		$   138.40		68%

		9.3333333333		12%		4%		2%				0.0543055957

		11.6666666667		17%		6%		3%				0.0738488597						*Equals 60% of Equipment Cost

		14		22%		8%		4%				0.0944747895

		16.3333333333		28%		11%		5%				0.1158784513

		18.6666666667		33%		13%		6%				0.1378236246

		21		38%		16%		7%				0.1601224466

		23.3333333333		42%		18%		9%				0.182622841

		25.6666666667		47%		21%		10%				0.2052002174

		28		51%		23%		11%				0.2277516684

		30.3333333333		54%		26%		13%				0.2501917595

		32.6666666667		58%		28%		14%				0.2724493772

		35		61%		30%		16%				0.2944652678

		37.3333333333		63%		33%		17%				0.3161901519

		39.6666666667		66%		35%		18%				0.3375831681

		42		68%		37%		20%				0.3586106246

		44.3333333333		70%		39%		21%				0.379244977

		46.6666666667		72%		41%		23%				0.3994639337

		49		73%		43%		24%				0.4192497754

		51.3333333333		75%		44%		25%				0.4385887141

		53.6666666667		76%		46%		26%				0.4574703738

		56		77%		48%		28%				0.4758873394

		58.3333333333		78%		49%		29%				0.4938347662

		60.6666666667		79%		50%		30%				0.5113100619

		63		80%		52%		31%				0.5283125205

		65.3333333333		81%		53%		32%				0.5448431603

		67.6666666667		81%		54%		33%				0.5609044399

		70		82%		55%		34%				0.5765000722

		72.3333333333		82%		56%		35%				0.5916348503

		74.6666666667		82%		57%		36%				0.6063144922

		77		83%		58%		37%				0.6205455882

		79.3333333333		83%		59%		38%				0.6343351902

		81.6666666667		83%		59%		38%		40%		0.6476910297

		84		84%		60%		39%				0.6606213645

		86.3333333333		84%		61%		40%				0.6731347808

		88.6666666667		84%		61%		41%				0.6852402121

		91		84%		62%		41%				0.6969467122

		93.3333333333		84%		62%		42%				0.7082636515

		95.6666666667		84%		63%		43%				0.7192004855

		98		84%		63%		43%				0.7297667573

		100.3333333333		85%		64%		44%				0.7399720572

		102.6666666667		85%		64%		44%				0.7498260144

		105		85%		64%		45%				0.7593381521

		107.3333333333		85%		65%		45%				0.7685180388

		109.6666666667		85%		65%		46%				0.7773751392

		112		85%		65%		46%				0.7859188262

		114.3333333333		85%		66%		47%				0.7941583631

		116.6666666667		85%		66%		47%				0.8021028877

		119		85%		66%		47%				0.8097613992

		121.3333333333		85%		66%		48%				0.8171427638

		123.6666666667		85%		67%		48%				0.8242556328

		126		85%		67%		48%				0.8311085483

		128.3333333333		85%		67%		49%				0.837709857

		130.6666666667		85%		67%		49%				0.8440677258

		133		85%		67%		49%				0.850190138

		135.3333333333		85%		67%		50%				0.8560848897

		137.6666666667		85%		67%		50%		68%		0.8617595879

		140		85%		68%		50%				0.8672216488
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Commercial Process

				% Participation												Source $/cust from CPA

		$/cust		High		Moderate		Low				Chi -sq		3

		0		0%		0%		0%		0%		0		85		Package		Admin Cost		Incentives*		# Customers		$/Customer		Avg Participation Rate

		8		1%		0%		0%				0.0074661375				5%		$   - 0		$   - 0		34,712		$   - 0		0%

		16		4%		1%		1%				0.0205342				10%		$   88,640		$   2,670,696		34,712		$   79.49		11%

		24		8%		3%		1%				0.0366874869				Cost-Effective		$   942,060		$   15,546,300		34,712		$   475.00		68%

		32		12%		4%		2%				0.0549409402

		40		17%		6%		3%				0.0746961301						*Equals 60% of Equipment Cost

		48		22%		8%		4%				0.0955375653

		56		28%		11%		5%				0.1171563887

		64		33%		13%		6%				0.1393134838

		72		38%		16%		7%				0.1618188213

		80		42%		18%		9%		11%		0.1845186989

		88		47%		21%		10%				0.2072873141

		96		51%		23%		11%				0.2300208705

		104		54%		26%		13%				0.2526333008

		112		58%		28%		14%				0.2750530652

		120		61%		30%		16%				0.2972206481

		128		63%		33%		17%				0.3190866445

		136		66%		35%		18%				0.3406101764

		144		68%		37%		20%				0.3617576248

		152		70%		39%		21%				0.382501591

		160		72%		41%		23%				0.4028199858

		168		73%		43%		24%				0.4226953405

		176		75%		44%		25%				0.4421141542

		184		76%		46%		26%				0.4610663672

		192		77%		48%		28%				0.4795449022

		200		78%		49%		29%				0.4975452688

		208		79%		50%		30%				0.5150652417

		216		80%		52%		31%				0.5321044845

		224		81%		53%		32%				0.5486643927

		232		81%		54%		33%				0.5647478014

		240		82%		55%		34%				0.5803587984

		248		82%		56%		35%				0.5955025473

		256		82%		57%		36%				0.6101852189

		264		83%		58%		37%				0.6244135492

		272		83%		59%		38%				0.6381950495

		280		83%		59%		38%				0.6515378616

		288		84%		60%		39%				0.6644505191

		296		84%		61%		40%				0.6769419286

		304		84%		61%		41%				0.68902133

		312		84%		62%		41%				0.700698081

		320		84%		62%		42%				0.7119818353

		328		84%		63%		43%				0.7228823233

		336		84%		63%		43%				0.7334093516

		344		85%		64%		44%				0.7435727621

		352		85%		64%		44%				0.7533824227

		360		85%		64%		45%				0.7628480897

		368		85%		65%		45%				0.7719795472

		376		85%		65%		46%				0.7807864669

		384		85%		65%		46%				0.7892784181

		392		85%		66%		47%				0.7974648499

		400		85%		66%		47%				0.8053550761

		408		85%		66%		47%				0.8129582617

		416		85%		66%		48%				0.8202834283

		424		85%		67%		48%				0.8273393773

		432		85%		67%		48%				0.8341347876

		440		85%		67%		49%				0.8406781358

		448		85%		67%		49%				0.8469777108

		456		85%		67%		49%				0.8530416095

		464		85%		67%		50%				0.8588777344

		472		85%		67%		50%		68%		0.8644937915

		480		85%		68%		50%				0.8698972893





Commercial Landscape Chart
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Commercial Landscape

				% Participation												Source $/cust from CPA

		$/cust		High		Moderate		Low				Chi -sq		3

		0		0%		0%		0%				0		16		Package		Admin Cost		Incentives*		# Customers		$/Customer		Avg Participation Rate

		1.5		1%		0%		0%				0.0074232477				5%		$   42,840		$   343,164		34,712		$   11.12		9%

		3		4%		1%		1%				0.020418455				10%		$   380,620		$   1,426,368		34,712		$   52.06		42%

		4.5		8%		3%		1%				0.0364846058				Cost-Effective		$   991,920		$   1,901,820		34,712		$   83.36		68%

		6		12%		4%		2%				0.0546429156

		7.5		17%		6%		3%				0.0742987376						*Equals 60% of Equipment Cost

		9		22%		8%		4%				0.0950391469

		10.5		28%		11%		5%		9%		0.1165571267

		12		33%		13%		6%				0.1386149182

		13.5		38%		16%		7%				0.1610235074

		15		42%		18%		9%				0.1836299536

		16.5		47%		21%		10%				0.2063090213

		18		51%		23%		11%				0.2289573295

		19.5		54%		26%		13%				0.2514891063

		21		58%		28%		14%				0.27383301

		22.5		61%		30%		16%				0.2959296463

		24		63%		33%		17%				0.3177296676

		25.5		66%		35%		18%				0.339192202

		27		68%		37%		20%				0.360283595

		28.5		70%		39%		21%				0.380976378

		30		72%		41%		23%				0.4012483655

		31.5		73%		43%		24%				0.42108197

		33		75%		44%		25%				0.4404635547

		34.5		76%		46%		26%				0.4593829104

		36		77%		48%		28%				0.4778328004

		37.5		78%		49%		29%				0.4958085671

		39		79%		50%		30%				0.5133078121

		40.5		80%		52%		31%				0.530330025

		42		81%		53%		32%				0.5468764236

		43.5		81%		54%		33%				0.5629496656

		45		82%		55%		34%				0.5785536625

		46.5		82%		56%		35%				0.5936934036

		48		82%		57%		36%				0.6083748891

		49.5		83%		58%		37%				0.6226046324

		51		83%		59%		38%				0.6363901372

		52.5		83%		59%		38%		42%		0.6497392289

		54		84%		60%		39%				0.6626603386

		55.5		84%		61%		40%				0.6751622224

		57		84%		61%		41%				0.6872539764

		58.5		84%		62%		41%				0.6989448158

		60		84%		62%		42%				0.7102442611

		61.5		84%		63%		43%				0.721161914

		63		84%		63%		43%				0.7317074574

		64.5		85%		64%		44%				0.7418906153

		66		85%		64%		44%				0.7517211436

		67.5		85%		64%		45%				0.7612086894

		69		85%		65%		45%				0.7703629359

		70.5		85%		65%		46%				0.7791934577

		72		85%		65%		46%				0.7877097323

		73.5		85%		66%		47%				0.7959211218

		75		85%		66%		47%				0.8038368575

		76.5		85%		66%		47%				0.8114660269

		78		85%		66%		48%				0.818817579

		79.5		85%		67%		48%				0.8259002449

		81		85%		67%		48%				0.8327226396

		82.5		85%		67%		49%		68%		0.8392931791

		84		85%		67%		49%				0.8456200952

		85.5		85%		67%		49%				0.8517114318

		87		85%		67%		50%				0.8575750417

		88.5		85%		67%		50%				0.8632185847

		90		85%		68%		50%				0.8686495265
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						8.5		5		10

				1890		5		5				40								cu in		gal

				1895		13.5		16.8569545449				40				cf		12		1728		7.48

				1900		22		24.1843354246				40				m3		39		59319		256.774375		790.075

				1905		30.5		30.6726532119				40

				1910		39		44.0679925602				80

				1915		47.5		53.9106183488				80

				1920		56		56.0806026491				80						mcm =		(mgd x 365/257)

				1925		64.5		70.4016186529				110

				1930		73		78.7269196255				110						1.420233463

				1935		81.5		85.4074174898				110

				1940		90		91.5962801794				110

				1945		98.5		101.7478917869				150				1		0

				1950		107		112.4544034012				150				2		0

				1955		115.5		117.9577820657				150				3		0

				1960		124		128.7882591548				150				4		0

				1965		132.5		136.5339195791				150				5		0

				1970		141		148.4100155395				165				6		0

				1975		149.5		159.243699229				165				7		0

				1980		158		164.2226959652				165				8		0

				1985		166.5		166.5		166.5		175				9		0

				1990		175		175		170		175				10		1				173.75		172.5		171.25

				1995		183.5		183.5		160		195				11		1				174.75		166		157.25

				2000		192		192		150		195				12		1				180.75		169.5		158.25

				2005		200.5		200.5		145		235				13		1				178		155.5		133

				2010		209		209		145		235				14		1				186.5		164		141.5

				2015		217.5		217.5		145		235				15		2				195		172.5		150

				2020		226		226		145		235				16		2				203.5		181		158.5

				2025		234.5		234.5				270				17		2

				2030		243		243				270				18		2

				2035		251.5		251.5				270				19		3

				2040		260		260				270				20		3

																21		3

																22		3

				1890		7.1011673152		7.1011673152				56.8093385214				23		4

				1900		19.173151751		23.9408109295				56.8093385214				24		5

				1905		31.2451361868		34.3474024513				56.8093385214				25		6

				1910		43.3171206226		43.5623284916				56.8093385214				26		7

				1915		55.3891050584		62.5868376827				113.6186770428				27		8

				1920		67.4610894942		76.5656641919				113.6186770428				28		10

				1925		79.53307393		79.6475485095				113.6186770428				29		12

				1930		91.6050583658		99.9867346627				156.2256809339				30		14

				1935		103.6770428016		111.8106056938				156.2256809339				31		17

				1940		115.7490272374		121.2984723104				156.2256809339				32		20

				1945		127.8210116732		130.0881022004				156.2256809339				33		23

				1950		139.8929961089		144.505760709				213.0350194553				34		26

				1955		151.9649805447		159.711506776				213.0350194553				35		29

				1960		164.0369649805		167.5275893152				213.0350194553				36		33

				1965		176.1089494163		182.9093952977				213.0350194553				37		37

				1970		188.1809338521		193.9100414256				213.0350194553				38		27

				1975		200.2529182879		210.7768703187				234.3385214008				39		30

				1980		212.3249027237		226.1632304225				234.3385214008				40		32

				1985		224.3968871595		233.2345681996				234.3385214008				41		34

				1990		236.4688715953		236.4688715953		236.4688715953		248.5408560311				42		37				236.4688715953		236.4688715953		236.4688715953

				1995		248.5408560311		248.5408560311		241.439688716		248.5408560311				43		40				246.7655642023		244.9902723735		243.2149805447

				2000		260.6128404669		260.6128404669		227.2373540856		276.9455252918				44		43				252.2689688716		243.9250972763		235.5812256809

				2005		272.6848249027		272.6848249027		213.0350194553		276.9455252918				45		46				257.7723735409		242.859922179		227.9474708171

				2010		284.7568093385		284.7568093385		205.9338521401		333.7548638132										265.0510700389		245.3453307393		225.6395914397

				2015		296.8287937743		296.8287937743		205.9338521401		333.7548638132										274.1050583658		251.3813229572		228.6575875486

				2020		308.9007782101		308.9007782101		205.9338521401		333.7548638132										283.1590466926		257.4173151751		231.6755836576

				2025		320.9727626459		320.9727626459		205.9338521401		333.7548638132

				2030		333.0447470817		333.0447470817				383.4630350195

				2035		345.1167315175		345.1167315175				383.4630350195

				2040		357.1887159533		357.1887159533				383.4630350195
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