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Thank you for your time and dedication to this project.   
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Bill Maddaus, Principal 
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1 .  E X E C U T I V E  S U M M A R Y  

The purpose of the Executive Summary is to briefly describe the Southern Oregon Municipal Water 
Conservation Work Group’s (SOMWCWG) Water Conservation Strategies Plan (Plan).   The evaluation process 
and assumptions used to develop this Plan and ideas for future implementation are included in the full report. 

This report illustrates that expanded and more coordinated water conservation efforts by all of the 
communities served by Medford Water Commission (MWC)  is a feasible and cost-effective means of assuring 
adequate future water supplies and potentially deferring costly infrastructure improvements.    

The process used to develop the plan included analyzing conservation measures and programs using the Least 
Cost Planning Water Demand Management Decision Support System Model (DSS Model).  The evaluation 
includes measures directed at existing customers as well as measures addressing new development to help 
ensure that new and existing residential and business customers become increasingly more water efficient. 
Three programs were developed to evaluate the net effect of running multiple measures together over time. 
From this analysis, these three options have been put forward for review and selection by the SOMWCWG. 
Program A identifies actions that likely would be pursued first, whereas Programs B and C include additional 
programs that could be added for greater water savings.   Supplemental measures have also been identified, 
recognizing that while involving potentially higher costs, they offer significant benefits that may be worth 
considering. 

The SOMWCWG has been reviewing the options and will further review the information provided in this report.  
The selection of a program (Program A, B or C) will be made at a future date.  The elements of the plan are 
highlighted in Table 1.1. 
 

The benefits of the Plan include: 

 Furthering the SOMWCWG goal of delaying capital improvement projects (particularly construction of 
an additional Rogue River Treatment Plant).  

 Helps the SOMWCWG become more sustainable within existing water supplies. 

 The plan framework establishes actions that could be pursued by multiple entities collectively, resulting 
in greater consistency throughout the service area, as well as cost savings from economies of scale. 

 Is environmentally beneficial. 

 Based on the implementation of conservation Program B, approximately 3.7 million gallons of water 
per average day could be saved by 2025 (and 6.4 MGD by 2040). 

 Programs A, B, C and supplemental measures have the possibility to delay capital improvement 
projects 5 to 10 years which can save the water utility millions of dollars as conservation is the cheapest 
source of new needed water to support the planned service area growth.  More significant peak day 
reductions due to conservation measures targeting seasonal peak irrigation demands can delay capital 
improvements even longer. 
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Table 1.1: Elements of Selected Water Use Efficiency Program 

 
 

CII = Commercial, Industrial and Institutional 

Successful implementation of the Plan will require a significant increase in level of effort on the part of the 

SOMWCWG.  Many new conservation measures will be employed and high participation rates will be needed to 

achieve selected Plan goals.  Recommendations to assist with implementation include the following next steps: 

 Budget to cover the cost of implementing this plan based on the program selected. 

 Prioritize measures for implementation.  Programs that are relatively easy to operate with limited staff 

and those that contribute the most to meeting water saving targets are given highest priority for 

implementation.   

 Develop an Implementation Plan that details how the plan measures will be implemented.  Incorporate 

findings and recommendations from the water loss pilot study and meter testing reports (provided in 

Appendix C and D) into the implementation plan.   

Measure Name P
ro

g
ra

m
 A

P
ro

g
ra

m
 B

P
ro

g
ra

m
 C

Water Loss Reduction (NRW) P P P

High Efficiency  Faucet / Aerator / Showerhead Giveaway P P P

High Efficiency Toilet (HET) Rebates P P P

Outdoor Water Surveys P P P

Water Conserving Landscape and Irrigation Codes P P P

Prohibit CC&R conditions that mandate planting turf in New Developments P P P

Conservation Print and Social Media (website) P P P

Pricing Measure Model P P P

High Efficiency Urinal Rebates P P

Install High Efficiency Fixtures in Government Buildings P P

High Efficiency Residential Washer Rebate P P

Residential Financial Incentives for Irrigation and Landscape Upgrades P P

Commercial Financial Incentives for Irrigation and Landscape Upgrades P P

Prohibit Water Waste and Practices P P

Top 25 Water Users Survey Program (Top 25 customers from each individual entity) P P

Customized Top Users Incentive Program ($ to implement recommendations from survey) P P

Promote Restaurant Spray Nozzles P P

School Building Retrofit P P

Provide Incentive for Large Rainwater Catchment Systems P P

Mulch Incentives P P

Install High Efficiency Toilets, Urinals, and Showerheads in Commercial Buildings P

Require or Rebate Hot Water on Demand / Structured Plumbing in New Developments P

CII Clothes Washer Rebate P

Artificial Turf Sports Fields P

CII Rebates to Replace Inefficient Equipment P

Prohibit Once through Cooling, Non-Recycling Fountains, Water Wasting Fixtures and Practices P

New Development - Install Automatic Meter Infrastructure (AMI)

Conservation Programs and Measures
South Oregon
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 Prepare an annual work plan for each plan year in concert with budget planning process. 

 Update codes and ordinances, as necessary. 

 Form partnerships, share staff dedicated to conservation, and apply for grants where appropriate. 

 Contract services if determined to be beneficial in gaining staff support to administer or accelerate 

implementation of the new program. 

 Maintain the Southern Oregon Municipal Water Conservation Working Group (SOMWCWG) to guide 

the implementation. 

 Refine and collect data needed for review and analysis of water use by customer class, as well as and 

overall water use reductions adjusted for weather and external factors.  

 Set up databases to store and manage measure participation, cost and other data to gauge successes 

and areas that need improvement. 

 Use the tools annually to help decide on priorities for the next plan year. 

 Review the plan goals in the DSS Model to annually update the plan, including actual measure 

participation, projected water savings and expected per capita water use reductions to ensure plan is 

on track to meet 2025 goals. 

 Use the input from the SOMWCWG and annual work planning process as the forum to amend the plan, 

budgets, staffing, contracting, schedule, etc. to stay on track. 

Other Work Elements Considered 
 
The costs of this study were partially covered by an Oregon Department of Water Resources grant to the 

Medford Water Commission and its customer cities.  The following two work elements identified in the grant 

agreement (Scope of Work) are addressed only in the Executive Summary: 

Evaluate modeling of Big Butte Springs pipelines to identify potential improvements: 

The two Big Butte Springs pipelines, owned and maintained by the Medford Water Commission for 

over 85 years, have been previously evaluated under a range of flow conditions.  Since physical tests 

and improvements have been made and will continue to be made, the Medford Water Commission has 

determined that expending additional effort and funds on modeling the pipelines would not be likely to 

produce significant benefits.  

Development of an integrated water resources strategy for the entire service area: 

The development of an integrated water resources strategy for the entire service area of involved cities 

is currently envisioned to evolve from the possible formation of a formal group of cities in 2014.  The 

five wholesale municipal customers of the MWC have proposed policy level discussions that could lead 

to the formation of this group.  The City of Medford and the Medford Water Commission have been 

invited by the five customer cities to participate in these discussions.  One of the goals of such a group 

would be to develop cost effective ways to accomplish recommendations contained in this report.  

Other goals would be developed around integrated water resources strategies that would benefit the 

entire service area.  
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2 .  I N T R O D U C T I O N  

This section provides an overview of the South Oregon water system, describes the purpose and scope of the 
Plan, and provides a project history of the steps used to complete the plan. 

2.1 Project Background and Overview of South Oregon Water System 
 

The Medford Water Commission (MWC) and the cities they serve on a wholesale basis (Jacksonville, Central 
Point, Talent, Phoenix, and Eagle Point) applied for and were awarded an Oregon Water Resources Department 
Water Supply and Conservation Grant.   The geographic region will be referred to in this report at the 
Cooperative Geographic Area (CGA). 

The CGA water system, including customers within the cities it serves on a wholesale basis, serves 
approximately 130,000 people.  The system includes approximately 39,000 residential water connections 
(accounts) which represents over 91 percent of all connections.  Key demographic and water use statistics for 
the current and future service area include: 

 The service area population by 2040 is projected to be just under 205,000, a 36 percent increase over 2013, 
representing a growth rate in the range of approximately 1.4 to 2.0 percent per year. 

 The average day system production for 2011 is 26 MGD and total measured consumption is 22 MGD. 

 Within the period 2000 to 2011, the maximum daily demand (MDD) has ranged from a low of 50.3 MGD to a 
high of 60.5 MGD.  The highest value of 60.8 MGD occurred in 2008 followed by 59.MGD in 2005.  The 
following table shows the peak values for the past few years: 

Table 2.1 MWC Peak Day Values 2005 to 2011 

 
 

CGA uses water from two sources: Big Butte Springs and the Rogue River.  Big Butte Springs is CGA’s principle 
source of water, with water from the Rogue River being used as a supplemental source when demands exceed 
the Big Butte Spring’s supply.   This varies according to weather conditions, but currently, the Robert A.  Duff 
Water Treatment Plant (Duff WTP) on the Rogue River operates during the months of May through October.   
 
Big Butte Springs is located about thirty miles northeast of Medford and five miles east of the town of Butte 
Falls. The recharge area for the springs is approximately 56,000 acres, and includes the western slope of Mt. 
McLoughlin The capacity from the springs varies from approximately 25 to 35 MGD depending on rainfall, snow 
pack, and groundwater conditions, but the transmission facility capacity limits withdrawal to a maximum of 26.4 
MGD.   
 
Water from the Rogue River is treated at the Duff WTP, which is located approximately three miles north of 
Medford city limits, near Touvelle State Park. Water from the Rogue River is withdrawn through an intake 
facility approximately 1,500 feet north of the Duff WTP. The current treatment capacity is 45 MGD.  

Year

Peak Day 

(mgd)

2005 59.7

2006 57.0

2007 55.9

2008 60.8

2009 50.0

2010 NA

2011 50.0
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According to the MWC’s Water Conservation and Management Plan (WMCP) which is based on data from 2005, 
the peak water consumption was projected to increase 86 percent between 2005 and 2040.  However, these 
projections did not integrate the potential impact of conservation.  Also, growth stagnated between 2007 and 
2012 due to the severe nationwide recession, and to date peak water use has not reached pre-recession levels.  
The long-term impacts of this is not yet known, but for the purposes of this report, at the request of 
SOMWCWG, the population projections were lowered, and demand projections tempered to reflect current 
water use and lack of recent population growth.  This 2013 report includes new revised data to incorporate the 
economic downturn.  Based on the analysis conducted the CAGaverage date demand is currently being 
projected to increase 45 percent from 2013 to 2040 (demand without conservation efforts).    

2.2   Purpose and Scope of Plan 

The purpose of the plan was to evaluate and define water conservation strategies that, if combined with existing 
conservation programs and adopted by multiple entities, could reduce water demands, particularly peak 
demands and thereby delay the need for costly infrastructure expansion and/or water rights acquisitions. 
Secondarily, increased everyday conservation activities can delay the point in time when full year operation of 
treatment facilities on the Rogue River will be needed.  The scope of the project to complete the plan included 
the following: 

1. Evaluate municipal water conservation program options that, if implemented in a widespread manner 
across the service area, could result in significant reductions in per capita water usage. A cost-benefit 
analysis was to be conducted on wide range of options to help determine which programs would yield 
sufficient water savings to justify the cost.  Analyses of programs developed locally and in other areas of 
the nation should be utilized to determine the possibility of incorporation locally. Potential water 
savings from the programs analyzed and/or combinations thereof were determined to assess their 
impact on future potable water supply and infrastructure needs.  Of particular interest is evaluation of a 
leak detection and correction program that could be implemented to reduce water losses. A local 
demonstration project on leak detection and correction was a part of this project.  (Results from this 
task are provided in Appendix C) 

2. Explore various means by which multiple entities can work cooperatively to meet shared conservation 
goals. Investigate similar efforts employed elsewhere.  

3. Perform a thorough analysis of the impact of regularly scheduled calibration of meters, particularly large 
meters, throughout the service area to ensure that water is being accurately measured.  This task 
considers including actual field testing of large meters to determine the actual benefits and costs.  
(Results from this task are provided in Appendix D) 

4. Study existing water usage trends among customers to determine whether there are factors that appear 
to contribute to low or high per capita usage in the local area.  

2.3 Plan Development 

MWM reviewed past documentation and data analyses previously performed and provided the SOMWCWG 
with a list of data requirements, following which this work group provided all service area data.  The information 
requested and received includes the following: 

 Prior year(s) water use data on a monthly or quarterly basis for the different classes of water 

users. 

 Peaking factor for the water system. 

 Complete descriptions of past, present, and proposed future conservation programs including 

historic annual participation rates. 

 Results of any independent analyses of water savings due to prior MWC programs. 
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 Historical and projected water system service area population, employment, land use data, and 

growth projections through the year 2040 or other suitable end year along with maps of the 

water system, political jurisdiction boundaries, and study area(s). 

 Customer characteristics and data needed to characterize water conservation measures such as 

the number of facilities or businesses of a particular type. 

 Projected Baseline water demand without additional water conservation. 

Project Timeline: 
 

August 2012 

 Maddaus Water Management (MWM) selected to prepare Water Conservation Strategies Plan. 

 

September 2012 

 Data request submitted. 

 

October 2012-May 2013 

 Data collection and analysis from all SOMWCWG members.  SOMWCWG members all reviewed 

the compiled input data (water use, population, etc.) from all the entities.   SOMWCWG 

reviewed data and per capita water use calculations during multiple TAC meetings and direct 

review of the data files. 

 

February 2013 

 Held a public workshop for input into the planning effort including request input for additional 

ideas for new and innovative conservation measures. 

 

May-June 2013 

 MWM worked directly with SOMWCWG members to design individual conservation measures 

(program start and end date, assumed participation rates, incentive and utility cost values, etc.). 

 

July 2013 

 Set up and calibrated a Decision Support System Least Cost Planning Model (DSS Model) to 

evaluate water savings, costs and benefits from potential conservation measures. 

 

August 2013 

 Held multiple TAC meetings to review conservation modeling results and preliminary findings. 

 

September 2013 

 Completed Plan for SOMWCWG members 

 

In summary, the Plan has been a thorough data collection/evaluation process that responded to 

SOMWCWG’s requests for information and the direction and goals of the SOMWCWG members. 



Southern Oregon Water Conservation Strategies Plan Page 11 

 

3 .  A N A L Y S I S  O F  H I S T O R I C A L  W A T E R  D E M A N D  

The historical water use patterns were analyzed based on water production and consumption data provided by 
all of the individual SOMWCWG members.  Total system water loss was examined. Forty years of monthly water 
production was analyzed (years 1973 to 2012) to derive average per account per day water use.  Data from each 
major customer category was analyzed separately.  Based on the water billing system data, residential water use 
was broken down into single-family and multi-family categories.  Historical data was segregated into indoor and 
outdoor water use by customer type using the billing data. These values were compared with other sources of 
municipal water use data applicable to the area.  Other non-residential categories of use were analyzed 
separately, such as commercial/institutional and industrial customer use.   

3.1 Production versus Consumption 

Total water production and consumption (billed water) data was compared over the period 2005-2011.   Figure 
3.1 illustrates the total production versus total consumption for the CAG service area.  Water production data 
was measured at their respective sources.  Water consumption data was measured at the customer meters for 
retail customers or at master meters for the cities that are served wholesale.  Note the downward trend that 
began in 2009 and continued to 2012, mostly likely due to changes of a variety of factors including the 
recession, weather, population, and water rate revisions. 

 
Figure 3.1: Total Production vs. Total Consumption 
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Figure 3.2: Water Production 

 

 
 

Figure 3.3 further depicts the service area production and compares it to four key items: 

 Historical Population – as provided by SOMWCWG for the entire service area 

 Cooling Days – as provided by Western Regional Climate Center and can be found at the 

following link for Medford area:  http://www.wrcc.dri.edu/cgi-bin/cliMONtcdd.pl?or5429 

 January-September Precipitation at Big Butte Springs as provided by MWC.  January to 

September was selected as the October-December rainfall has not been found to correlate well 

to production changes or needs. 

 National Recessions – as provided by the National Bureau of Economic Research and can be 

found at the following website: http://www.nber.org/cycles.html 

 

These four items were selected as they appear to do help explain the trends in production for MWC as it relates 
to weather, the economy and service area growth.  The cooling day and economic recession data were found to 
help explain the fluctuations in the production over the past four decades.  This graph created by the project 
team includes the parameters requested and data provided by the MWC.  
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Figure 3.3 Comparison of Production with Population 
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3.2 Consumption by User Category 

The communities within the CAG vary as to their customer mix, and also as to the customer categories utilized 
by their billing systems.   For consistency, the various user categories were consolidated into single family 
residential, multifamily residential, commercial/institutional, industrial and other. The total service area is 
mostly residential, with some commercial in all of the communities.  The majority of the institutional and 
industrial customers are mostly located in the Medford Inside and MWC Outside area.  Single family residences 
are the largest category of water users, using over half of the water consumed.   The Figure 3.4 below illustrates 
the water usage breakdowns within the individual entities served.  

Figure 3.4 Water Use by Customer Class 
 

 

  

Water use patterns were analyzed based on water consumption data from individual cities and their water loss 
was examined. Monthly consumption water use data was analyzed (year 2011) to derive average per account 
per day water use.  Based on the combined water billing system data, residential water use was broken down 
into single-family and multi-family categories.  Historical data was segregated into indoor and outdoor water use 
by customer type using the monthly or bimonthly billing data.  
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Figure 3.5 shows how water is used in the overall combined service area.  The values were derived from the 
2011 water consumption data for Central Point, Eagle Point, Jacksonville, Medford (inside), MWC (outside), 
Phoenix and Talent.  The major components of use are residential (single family and multifamily combined) at 
66.8% followed by commercial/institutional at 19.5%.   

Figure 3.5 Consumption by User Group 

 

Note: Figure is based on 2011 average water use data. Excludes Non Revenue Water  

Shown in Figure 3.6, 3.7 and 3.8 are the breakdown of combined single family, multifamily and 
commercial/institutional water use into indoor and outdoor components based on the assumption that indoor 
use is approximately equal to the minimum use in the winter.  The year 2011 consumption was selected for this 
profile as it was the most recent and complete data for all the individual service areas.  There may be minimal 
landscape watering in the winter, or leakage from irrigation systems, it is assumed that this is minor at less than 
5-10 percent of the average winter water use.  This analysis helped the water conservation planning focus on 
the area with the highest overall category of use, which is residential outdoor use.   It is important to note that 
small reductions in the outdoor use can have significant impacts on peak day demands.  The pie chart below 
shows annual percentages, however SOMWCWG members have found based on review of summer water use 
patterns indicate even dramatically higher outdoor usage in the summer months compared with indoor use in 
the winter months. 

Figure 3.6 Single Family Water Use: Indoor vs. Outdoor 

 
Note: Figure is based on 2011 water use data. 
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Figure 3.7 Multifamily Water Use: Indoor vs. Outdoor 

 

 
Figure 3.8 Commercial/Institutional Water Use: Indoor vs. Outdoor 
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3.3  Per Capita Water Use Analysis 

Per Capita water use is a measure of the total water production in a system as it relates to the estimated service 
area population. 

Table 3.1 was created from water data provided by in the individual entities.  Water billing data was combined 
with population data from 2012 based on the values provided directly to the project team for this analysis.  The 
per capita use varies considerably among communities in the service area.   The lowest per capita total 
consumption was 104 gpcd in Talent and the highest was 280 gpcd in MWC Outside.   

Several important observations can be made about the limits of a per capita use analysis: 

 Per capita water use in an area is a very dynamic value that takes into account a variety of factors 

including population, efficiency, weather, economy, service area characteristics (commercial vs. 

residential and also the type of industry), age of development and more. The per capita values can 

fluctuate up or down in any given year.  Currently, it is our observation that water price is not the 

leading cause of the differences in per capita use among the water agencies in the area. Price is only one 

factor that affects water use along with those listed above. 

 Medford service area has the majority of the large commercial customers. A high amount of commercial 

customer water use typically leads to a higher per capita water use.   

 Having a lower per capita demand is not directly related to level of saturation of conservation activities.   

 Conservation may be successful, but if water demand increases for existing commercial customers or a 

large new commercial customer is added to the system, and there is no additional residential population 

associated with the water use, the per capita would rise.  The resulting per capita value would not 

illustrate the higher efficiency being achieved in existing uses.  The conservation efforts would be 

hidden by the increase in commercial water use.   

 Based on our knowledge of local water systems, Medford will most likely continue to have a higher per 

capita in the future considering projected future growth with new commercial customers.  This trend 

would remain the case unless the development pattern changed and the other cities became more 

heavily commercial (adding large commercial and industrial large users).  Residential use has more 

homogenous usage patterns particularly for indoor domestic uses.   

 Review of some of these trends on a per capita basis in terms of conservation success in only the 

residential sector may be appropriate in the future.   

 Issues with production meters can lead to variations in per capita that are not related to efficiency in 

use, climatic, economic, or other common factors that influence per capita demand across years. 

 
Based on the observation above, it is recommended to track conservation achievements in terms of 
implementation of conservation activities and not on per capita trends. 

The Talent values are believed to be impacted by the meter issues between Phoenix and Talent service areas.  
The data between Talent and Phoenix is a recognized issue by the SOMWCWG.   At the request of the 
SOMWCWG, a value of 4.1 percent of the production was subtracted from Phoenix and 5 percent production 
was added to Talent to address the current meter data inaccuracies.  The production adjustments have been 
incorporated into the values shown below in Table 3.1. 
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Table 3.1 South Oregon Per Capita Use Comparison - 2011, gcd* 

*Note - 2011 per capita water use is affected by a variety of factors population, efficiency, weather, economy, 
service area characteristics (commercial vs. residential and also the type of industry), age of development and 
more.   

* * “Production” for the various cities was based on the amount of water sold.  Since water usage within areas 
served directly by MWC does not similarly go through master meters, Per Capita Use based on Production could 
not be accurately determined for Medford (inside) and MWC (outside) customers.  

Entity

Total Per Capita 

Use (Based on 

production)

Per Capita 

Unbilled Use

Per Capita 

Total 

Consumption

Residential 

Per Capita 

Use

Non 

Residential 

Per Capita 

Use

% of 

unbilled (% 

of 

production)

2012 

Population
Central Point 147.6 17.3 130.3 109.0 21.3 11.7% 17,263            

Eagle Point 213.0 84.2 128.8 111.5 17.3 39.5% 8,623              

Jacksonville 203.0 22.0 180.9 147.8 33.1 10.8% 2,943              

Medford (inside) Not Available Not Available 167.5 118.9 48.6 Not Available 76,066            

MWC (outside) Not Available Not Available 279.9 94.1 185.8 Not Available 10,622            

Phoenix 176.9 47.3 129.6 96.9 32.7 26.7% 4,400              

Talent 108.2 4.1 104.1 71.4 32.6 3.8% 6,349              
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4 .  C U R R E N T  W A T E R  C O N S E R V A T I O N  P R O G R A M  

4.1  Description of Current Programs 

All of the cities have individual conservation plans.  The plans include public information programs available and 
have adopted water conservation based pricing schemes using tiered rate structures.  Additional information 
about the MWC program is provided in Appendix E. 

 

4.2 Discussion of Water Billing Tiered Rate Structures 

Volumetrically billed water and sewer rates provide the SOMWCWG members a tremendous opportunity to 
convey a price signal to its water customers.  All of the entities also have tiered rate structures where customers 
that use more water pay a higher rate for each additional water unit.  While rates must of course be designed to 
recover costs and provide adequate revenue consideration should also be given to the price signal provided 
from the resulting rates (encouraging consumption efficiency). It is also typically advisable that rate structures 
be sensitive to making basic usage affordable, with higher charges being applied to discretionary usage.  Based 
on the SOMWCWG member objectives, the SOMWCWG members can choose to use various rate alternatives to 
meet its objectives.  

The SOMWCWG entities’ existing rate structures, as governed by the current rate resolutions, consist of base 
fees combined with various increasing block rate structures  for single family residential customers and mostly 
non-tiered volumetric charges for other customer classes.   MWC charges seasonal rates for non-single-family-
residential accounts.  The monthly base minimum fees differ between communities as well as varying somewhat 
between customer classes.   Base charges in a few of the cities include a small designated volume of water.  

The use of price as a tool alone does not make a successful conservation program.  Rates can complement other 
programs though, and that properly structured, they can raise customer awareness of high water usage, and in 
turn inspire some reductions, particularly in discretionary water usage.   

The use of price as a primary tool for water conservation is not an effective means in normal demand periods.  
Water prices are frequently touted as a kingpin in the quest to manage water demand.  Some water demand 
forecasting models even include price (or price elasticity) as a requisite variable not only for explaining historical 
demand but also for projecting future demands.  But the relationship of price to water use is not so 
straightforward and care must be exercised both in terms of predicting the revenue that will be generated 
under various pricing schemes and the fairness impacts on ratepayers. 

 
Revenue Requirements 

Even if the responses to price changes were accurately estimated, there would still be obstacles to the use of 
price as a conservation tool.  When a single volumetric rate is used, implementing price increases greater than 
needed to meet revenue requirements in order to promote water conservation will generate unneeded 
revenues and profits—because the percentage increase in price is greater than the percentage reduction in 
water use for elasticities1 less than -1.0.  The natural offset to maintain revenue neutrality is to reduce the fixed 
Base Charge, but this can cause disharmony in the intended balance between the fixed and volumetric charges. 

The California Urban Water Conservation Council has been a leader nationwide in attempting to come to a 
universal agreement on what constitutes conservation pricing.  This discussion has been ongoing for over 20 
years, and only recently have they been able to agree on one basic principle:  The percentage of revenue 

                                                      

1 Price elasticity is defined to be the change in water use resulting from the change in water price.  N elasticity of -0.10 means that 
a 10 percent increase in price will result in a one percent decrease in use.  Price elasticities of -0.05 to -0.15 are common for 
residential indoor use and -0.05 to -0.30 is typical for residential outdoor use. 
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derived from the base charge should not exceed 30 percent of total revenues and 70 percent should come from 
the volumetric portion of the rates.  There is no requirement for multi-tiered rates.  Nevertheless many agencies 
have multi-tiered rates and the following discussion will put the use of inclining block rates in perspective. 

Multi-tiered Tariffs 

Technically, multi-tiered tariffs can be used for all customer groups by constructing various schemes (such as 
departures from winter or prior period use) for the non-domestic customers that will allow for their 
heterogeneity as to size and water use requirements.  Many utilities use multi-tiered tariffs only for the basically 
homogeneous residential customers.  Using a tariff structure with a fixed charge (if desired) and two or more 
volumetric blocks allows juggling the two or three tiered rates to produce revenue neutrality within the 
volumetric side, while maintaining the desired balance between the fixed and volume portions of the total 
revenue requirement. 

Two-Tier Structure   

In a two-tier tariff structure that aims at conservation, the first tier (for domestic customers) is usually set to 
include a major portion (say, 80%-90%) of the non-discretionary inside use.  The higher second block then 
provides a modest incentive to reduce inside water use, as well as applying to all other use.  There are, 
therefore, numerous combinations of first and second tier prices that will provide the desired level of revenue. 
Most utilities trying to encourage conservation use more than two tiers because providing very large differences 
in the two tiers, while maintaining revenue neutrality causes the first tier to be very low and the second tier 
becomes more like a single rate applied to most of the volume.  

Three or More-Tiered Structure 

In a three or more tiered tariff structure, there is opportunity to incentivize conservation actions by addressing 
the very high water users directly.  The higher blocks (3rd, 4th blocks) are usually set at the levels of water use 
related to certain percentages of the total accounts, for example, the top 20% or the top 10% of all accounts, or 
the percentage of water use in those customer groups, with a view towards discouraging the discretionary 
usage at these levels.  Proponents of this type of rate structure argue that this structure promotes economic 
efficiency by charging rates that more nearly reflect the costs of peaking to those who cause the need for peak 
capacity.  This is a particularly relevant perspective for the Medford Water Commission system, for which the 
costs associated with the Rogue River supply (used to meet peak demands) are significantly higher than for the 
Big Butte Springs (which provides only a portion of summer demands.) They further argue that it discourages 
wasteful water practices and promotes conservation via the direct message of higher prices in the realm of 
discretionary water use.   

Over time the difference in the rates between the tiers and the levels of the tiers can be adjusted to affect the 
desired number of customers and volume and send a stronger conservation message.  Periodically a bill 
frequency analysis should be made to determine if the original intent of the number of customers and volume in 
the higher tiers is still be met, and if not, then the next rate increase can address this issue.  During recessions 
for example customers tend to move down into lower tiers in an effort to save money. 

Comparing tier prices among water utilities can be misleading because the prices may appear to be high and 
offer a good incentive but if the fixed charge is over 30% of the total revenue requirement and the number of 
customers being affected by the prices is low then what may appear to be an aggressive “conservation 
oriented” rate structure may be in fact offer little overall incentive. 

Seasonal Tariffs 

A third type of structure, referred to as seasonal rates, can use either of the preceding structures.  The 
distinguishing feature is that the rates can be (usually are) different in the summer (peak season) than in the 
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winter.  In some cases a multi-block structure is used in summer, a single block in the non-summer months.  In 
other cases, multi-block rates are used during the entire year but with elevated block rates in summer.   

In still other cases, a three-block structure is use for the entire year with the same rates during the entire year.  
The logic of this alternative is that the rates are set such that the higher blocks effectively are not applicable 
during the off-peak months.  Another variation of the seasonal rates is to apply the peak rates in summer only to 
the water use in excess of winter use (or percentages thereof) so that the user must consider the economics of 
his most discretionary water use.  Proponents of these rate structures argue that they discourage wasteful 
water use and promote conservation.   For the Medford area which has a relative high peak factor, the use of 
seasonal pricing with tiers is one that may extend the conservation message to a larger portion of customers, 
than just using tiered pricing on single family customers, which represent only about half of the total 
consumption.  Care must be taken to not unfairly penalize customers whose primary activity occurs in the 
summer, such as the tourism and food processing industries.  The goal is to target discretionary use, such as 
landscape watering. 

Integration of Conservation and Tariffs 

As stated above, water prices should never be used as the prime mover for reduced water use.  A few 
arguments are offered to support this contention: 

 For inside water use, which is largely non-discretionary, customers are not likely to engage and 
persevere in water saving habits such as shorter showers, fewer flushes, larger laundry loads, and so 
forth.  The more efficient, and lasting, approach is to install fixtures that will ensure water savings.  One 
might argue that higher water prices will prompt the use of efficient fixtures, but the price elasticity for 
inside water use suggests that utility education programs harping on the necessity for water savings and 
give-away/rebate programs are more effective than price.  Keep in mind also that it is difficult to 
increase inside water prices and maintain volumetric revenue neutrality; in other words, higher prices 
for inside water use are not realistic.   

 In a two-tier tariff structure, there is not much latitude in setting the second tier rate high without 
driving down the first tier rate or changing the balance between fixed and volumetric derived revenue.  
Consequently, using a two-tier tariff structure, outside water use cannot be effectively addressed with 
rates, even with differentials for summer/winter use patterns.  It is more effective to engage in 
conservation programs related to turf, irrigation methods, and incentives for reductions in use. 

 Using a three-tier (or more) structure, the mid to high end users can be targeted with penalty water 
rates for (presumably) wasteful water use, and this can be effective for some (vs. these low 
percentages?) of customers targeted in the high end.  But the bulk of customers and water use is as 
unaffected as with the two-tier structure if not accompanied by other programs. 

An Integrated Approach 

Although water prices do not appear to be effective as the prime mover for conservation, price should be an 
important ingredient in any comprehensive conservation effort because of the broad-based support it gives to 
the overall conservation program.  A “conservation tariff structure” should be multi-tiered, preferably three 
tiers (or more) and generate at least 70 percent of the revenue from the tier charges.  In addition: 

 Having a three-tier pricing structure in place provides an available vehicle that the utility can also use in 
times of crisis to induce large reductions in use on a temporary basis. 

 Tiers should be reflective of water usage levels of the utility’s customers.  If either very few or nearly all 
customers fall within higher tiers, the usage levels for the tiers should be re-evaluated.  The goal should 
be that nearly all customers have some incentive to use less water due to the price they pay and the top 
users should receive the message that continuing their usage practices will be costly. 

 Non-single family customers should have a conservation oriented rate as well, such as seasonal pricing 
that is set up in an equitable manner. 
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 Implementing a conservation tariff structure should be accompanied by the shortest billing cycle 
practicable, not longer than bimonthly, so that the message of historical water use and cost can be 
adequately conveyed to the customers. 
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5 .  A L T E R N A T I V E  W A T E R  C O N S E R V A T I O N  M E A S U R E S  

The Project Team’s goal is to develop a plan that will result in the greatest ease and efficiency of program 
administration, the lowest cost of implementation, and the greatest water savings. As part of this effort, the 
Project Team held a Measure Screening Workshop with SOMWCWG staff to review existing implementation 
methods, including pros/cons of current efforts, and developed a plan for moving forward and implementing 
additional conservation measures. 

A screening process was undertaken February 11, 2013 with the assistance of SOMWCWG staff to identify 27 
new measures for further evaluation.  

5.1   Conservation Strategy Plan Objective and Approach 

The objective of the Conservation Strategies Plan is to establish a water conservation program that can be 
pursued more uniformly over the entire service area. To accomplish this goal, additional measures could be 
added to the existing program.  Many measures target new technologies that enable customers to be more 
efficient with their water use without requiring major behavior changes.   

Experience by many utilities has shown there is a reasonable limit to how many measures can be feasibility 
implemented at one time.  Programs that consist of a large number of measures are historically difficult to 
implement successfully; therefore prioritization of measures is important both as an outcome of this planning 
effort and as the program is implemented.  The approach to program implementation is viewed as a “living” 
process where new opportunities may be adopted as new technologies become available over time.  Program 
time lines can also be adjusted, but with the recognition that doing so will impact the savings objectives.   

5.2     Potential New Conservation Measures 

An important step in updating the water conservation program is the review and screening of new water 
conservation measures.  In this case, some of the measures reviewed have already been implemented by MWC, 
but not currently by any of the other entities.  These were still considered to be new measures, with the 
implementation schedule reflecting dates that the other entities might begin such programs.   

This task included a review of MWC’s current water conservation measures, identification of current and new 
measures that may be appropriate for the local entities, and screening of these measures to a short-list for 
detailed evaluation (benefit-cost analysis).  To complete this process, a list of potential demand management 
measures for qualitative evaluation (screening) was compiled.  This list in Appendix A includes 27 potential 
conservation measures in the typical customer categories of: 

All Customers: 

 Residential 

 Commercial 

 Distribution System (System) 

The potential conservation measures for the SOMWCWG are considered appropriate for this region.  The table 
includes devices or programs (e.g., such as a new high efficiency toilets, that would save water if installed by a 
water retailer, contractor, or customer) that can be used to achieve water conservation, methods through which 
the device or program will be implemented and what distribution method, or mechanism, can be used to 
activate the device or program.  The list of potential measures in Appendix A was drawn from MWM and the 
SOMWCWG’s general experience and review of what other water agencies with conservation programs are 
currently implementing.   
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5.3    Screening of Conservation Measures 

A screening process was undertaken to reduce the number of new measures to be considered to a more 
manageable number and to eliminate those measures that are not as well suited to the SOMWCWG.  The result 
of this process was a short-list of new measures for further evaluation (water savings analysis and benefit-cost 
analysis with the DSS Model).  This evaluation was specific to the water use characteristics, economies of scale, 
demographics, and other factors that are unique to the SOMWCWG area. 

Each potential measure was screened based on three qualitative criteria (below), scored on a scale of 1 to 5, 
with 5 being the most acceptable, and 15 being the maximum possible number of points for all criteria.  The 
screening was completed by SOMWCWG staff, in a one day meeting on February 11, 2013 facilitated by 
Maddaus Water Management.  

Qualitative Criteria 

The rating group used the following criteria to evaluate the measures: 

 Technology/Market Maturity – Refers to whether the technology needed to implement the conservation 
measure, such as an irrigation control device, is commercially available and supported by the local service 
industry. A measure was scored low if the technology was not commercially available or high if the 
technology was widely available in the service area. A device may be screened out if it is not yet 
commercially available in the region or if not yet supported by the local service industry. 

 Service Area Match – Refers to whether the measure or related technology is appropriate for the area’s 
climate, building stock, or lifestyle. For example, promoting native and/or water efficient landscaping 
may not be appropriate where water use analysis indicates little outdoor irrigation.  Given that only the 
Medford Water Commission currently operates any conservation programs, programs were also 
evaluated relative to ease in implementing under immature programs with minimal staffing.  Thus, a 
measure scored low in this category if it was not well suited for the area’s characteristics and could not 
save water. A measure scored high in this criterion if it was well suited for the area and could save water. 

 Customer Acceptance/Equity – Refers to whether retail customers within the service area would be 
willing to implement and accept the conservation measures. For example, would retail customers attend 
homeowner irrigation classes and implement lessons learned from these classes? If not, then the water 
savings associated with this measure would not be achieved and a measure with this characteristic would 
score low for this criterion. This criterion also refers to retail customer equitability (i.e., one category of 
retail customers receives benefit while another pays the costs without receiving benefits).  Retail 
customer acceptance may be based on: 

 Convenience 

 Economics 

 Perceived fairness 

 Aesthetics 

The SOMWCWG using these criteria decided if a measure was a “Yes” or “No”.  Measures with a “No” were 
eliminated from further consideration, while those with a “Yes” passed into the next evaluation phase, cost-
effectiveness analysis using the DSS Model.   

Upon inspection of the overall list of 27conservation measures selected for evaluation, it became apparent that 
some measures could be combined and others could be separated into two general categories as follows: 

 Measures that were voluntary and incentive based; and 

 Measures that were regulatory and applied to new development only. 
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6  C O M P A R I S O N  O F  I N D I V I D U A L  C O N S E R V A T I O N  M E A S U R E S  

6.1  Conservation Measures Evaluated 

Table 6.1 presented below defines the measures that were analyzed for possible inclusion into the Conservation 
Plan.   

Table 6.1: Measure Descriptions 

Measure Name Description 

Compute Infrastructure Leakage 
Index (ILI) on an Annual Basis 

Maintain a thorough annual accounting of water production, sales by customer class 
and quantity of water produced but not sold (non-revenue water).  This provides a 
picture of your system, including water usage patterns and trends needed to 
identify appropriate conservation activities. 

New Development - Install AMI 

Retrofit system with AMS (AMI) meters and associated network capable of providing 
continuous consumption data to Utility offices.  Improved identification of system 
and customer leaks is major conservation benefit.  Some of costs of these systems 
are offset by operational efficiencies and reduced staffing, as regular meter reading 
and those for opening and closing accounts are accomplished without need for 
physical or drive-by meter reading.  Also enables enhanced billing options and ability 
to monitor unauthorized usage (such as use/tampering with closed accounts or 
irrigation if time of day or days per week are regulated). Customer service is 
improved as staff can quickly access continuous usage records to address customer 
inquiries.  Optional features include online customer access to their usage, which 
has been shown to improve accountability and reduce water use.  A ten year 
change-out would be a reasonable objective. 

High Efficiency  Faucet / Aerator / 
Showerhead Giveaway 

Utility would buy showerheads and faucets, aerators in bulk and give them away at 
Utility office or community events.  

High Efficiency Toilet (HET) 
Rebates 

Provide a rebate or voucher for the installation of a high efficiency toilet (HET). 
(Toilets flushing 1.28 gpf or less and include dual flush technology. Rebate amounts 
would reflect the incremental purchase cost and are often at least $100 (though 
MWC has had success with lesser rebate amounts).  Can possibly consider doing 
larger multi family complexes and CII toilets as this program matures. 

High Efficiency Urinal Rebates 

Provide a rebate or voucher for the installation of a high efficiency urinals. 
WaterSense standard is .5 gpf or less, though models flushing as low as 0.125 gpf (1 
pint) are available and function well, so could be specified.  Rebate amounts would 
reflect the incremental purchase cost. 

Install High Efficiency Fixtures in 
Government Buildings 

Install high efficiency faucets, toilets, urinals and showerheads in City or Utility 
facilities.  Could also offer incentives for similar installations in other government 
buildings (such as utility pays for all or part of fixture cost, and building owner 
providing installation.)  

Install High Efficiency Toilets, 
Urinals, and Showerheads in 

Commercial Buildings 

Consider direct install program, rebates or grants for installation of high efficiency 
fixtures in all or selected commercial or institutional buildings. Replacements would 
include high efficiency toilets, showerhead, and waterless or high efficiency urinals.  

Require or Rebate Hot Water on 
Demand / Structured Plumbing in 

New Developments 

Work with developers to equip new homes or buildings with efficient hot water on 
demand systems such as structured plumbing systems.  These systems use a pump 
placed under the sink to recycle water sitting in the hot water pipes to the water 
heater or to move the water heater into the center of the house and/or reduce hot 
water waiting times by having a an on-demand pump on a recirculation line. 
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Measure Name Description 

High Efficiency Residential 
Washer Rebate 

Provide a rebate for efficient washing machines to single family homes,  apartment 
complexes that have common laundry rooms, and possibly other entities that utilize 
standard washing machines in their operations (such as hairdressers).  It is assumed 
that the rebates would remain consistent with relevant state and federal regulations 
(Department of Energy, Energy Star) and only offer the best available technology.     
This program would be similar the So Cal Water Smart Program (currently rebating 
washers with a water factor of 4.0 or less).  

CII Clothes Washer Rebate 

Provide a rebate for the installation of a high efficiency commercial washer (HEW). 
Rebate amounts would reflect the incremental purchase cost.  Program will be 
shorter lived as it is intended to be a market transformation measure and eventually 
would be stopped as efficient units reach saturation. 

Outdoor Water Surveys 

Outdoor water surveys offered for existing customers.  Normally those with high 
water use are targeted and provided a customized report on how to save water.  
Can be combined with indoor surveys or focused on certain customer classes. All 
residential, public and private irrigators of landscapes would be eligible for free 
landscape water surveys upon request.  Normally those with high water use would 
be targeted and provided a customized report. Assume 5% of landscape areas are 
surveyed per year. 

Financial Incentives for Irrigation 
and Landscape Upgrades for 

Single Family Residences 

Provide a Smart Landscape Rebate Program with rebates for substantive landscape 
retrofits or installation of water efficient upgrades; Rebates contribute towards the 
purchase and installation of water-wise plants, compost, mulch and selected types 
of irrigation equipment upgrades including smart irrigation controllers and rotating 
sprinkler nozzles.  May be wise to combine with ordinances for new development to 
assure that impact of features being rebated in retrofits isn't being negated by 
landscapes being installed with new construction. 

Financial Incentives for Irrigation 
and Landscape Upgrades for MFR 

and CII Customers 

Provide a Smart Landscape Rebate Program with rebates for substantive landscape 
retrofits or installation of water efficient upgrades; Rebates contribute towards the 
purchase and installation of water-wise plants, compost, mulch and selected types 
of irrigation equipment upgrades including smart irrigation controllers and rotating 
sprinkler nozzles.  Rebate for residential accounts and up to 50% more for 
commercial customers.  May be wise to combine with ordinances for new 
development to assure that impact of features being rebated in retrofits isn't being 
negated by landscapes being installed with new construction. 

Artificial Turf Sports Fields 
Provide a rebate (up to $10,000) for customer to install artificial grass on sports 
fields 

Water Conserving Landscape and 
Irrigation Codes 

Develop and enforce Landscape Design Standards for Water Conservation. 
Standards specify that development projects subject to design review be landscaped 
according to Xeriscape principals, with appropriate turf ratios, plant selection, 
efficient irrigation systems and smart irrigation controllers.  There are many 
examples that have demonstrated significant water savings.   The ordinance could 
require certification of landscape professionals. 

Prohibit CC&R conditions that 
mandate planting turf in New 

Developments 

New developments would remove mandate of water intensive landscaping in front 
yard, including cool season grasses.  These groups would also not be allowed to 
require automatic irrigation systems nor specify the amount of watering per week. 

Prohibit Water Waste and 
Practices 

Adopt or modify ordinance that prohibits the waste of water defined as gutter 
flooding and failure to repair leaks in a timely manner. 

Top 25 Water Users Program (Top 
25 customers from each individual 

entity) 

Top 25 water customers from each entity would be offered a free water survey that 
would evaluate ways for the business to save water and money.   The surveys would 
be for large accounts (such as accounts that use more than 5,000 gallons of water 
per day).  Emphasis will be on providing evaluations for the top 25 users for each 
individual water utilities participating in this project. 
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Measure Name Description 

Customized Top Users Incentive 
Program 

After the free water use survey has been completed at site, the Utility will analyze 
the recommendations on the findings report that is provided and determine if site 
qualifies for a financial incentive. Financial incentives will be provided after 
analyzing the cost benefit ratio of each proposed project. Incentives are tailored to 
each individual site as each site has varying water savings potentials. Incentives will 
be granted at the sole discretion of the Utility while funding lasts.   

CII Rebates to Replace Inefficient 
Equipment 

Provide up to a $1,000 rebate for a standard list of water efficient equipment. 
Included would be x-ray machines, icemakers, air-cooled ice machines, steamers, 
washers, spray valves, efficient dishwashers, replace once through cooling, and 
addition of conductivity meters on cooling towers. Pattern after San Diego County 
Water Authority or Seattle Water Department programs. Assume 10% market 
saturation. 

Promote Restaurant Spray 
Nozzles  

Provide free 1.6 gpm (or lower) spray nozzles and possibly free installation for the 
rinse and clean operation in restaurants and other commercial kitchens.  Thousands 
have been replaced in California going door to door; very cost-effective because 
saves hot water.  

School Building Retrofit 

School retrofit program wherein school receives a grant to replace fixtures and 
upgrade irrigation systems.  Pattern after MWD of Southern California program. 

Conservation Print and Social 
Media (website) 

Use a range of printed and electronic materials to raise awareness of conservation 
measures available to customers, including incentive programs offered by Utility.  
This can include newsletters, bill stuffers, brochures (self-developed or purchased), 
working with local newspapers, signage at retailers, signs on public buses. Area wide 
participation and development can help assure consistent message.  Such programs 
would continue indefinitely. 

Provide Incentive for Large 
Rainwater Catchment Systems 

Provide incentive for installation of large rainwater catchment systems.  This could 
involve rebates, grants and other cost share methods.   Might require simultaneous 
installation of water efficient landscaping to assure that amount of water collected 
is capable of lasting into the peak irrigation season.  

Water Rate Structure Review 

Rates must meet Utility costs, but some features can improve customer 
accountability by better imposing cost impacts for high water usage.  Conservation 
oriented rate structures generally collect less than 30% of water revenue through 
base charges.  Tiered rate structures are the most popular form of conservation 
rates, and can be very effective provided there are sufficient tiers (3 or more are 
recommended), price difference between tiers is sufficient and tiers are placed at 
usage levels that appropriately reflect low, medium and high usage levels for the 
Utility.  Would also require a rate study. 

Prohibit Once through Cooling, 
Non-Recycling Fountains, Water 
Wasting Fixtures and Practices 

Prohibit certain obvious wastes of water in new facilities, such as those listed. 
Consider requiring retrofits of existing situations, allowing reasonable time for 
compliance. 

Mulch Incentives 

Subsidize charges of mulch delivery to customers.  Goal would be to keep irrigation 
and storm water on site and reduce runoff.  The benefit water savings would better 
absorption and retention of water being applied.  Pattern after the City of Santa 
Barbara, California program. 
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6.2 Perspectives on Benefits and Costs 
 

The determination of the economic feasibility of water conservation programs involves comparing the 
costs of the programs to the benefits provided.  This analysis was performed using the Decision Support 
System (DSS) Model developed by Maddaus Water Management.  The DSS Model has received the 
endorsement of the California Urban Water Conservation Council, and calculates savings at the end-use 
level; for example, the model determines the amount of water a toilet rebate program saves in daily 
toilet use for each single family account.   

Present value analysis using constant 2012 dollars and a real discount rate of 3% is used to discount costs 
and benefits to the base year.  From this analysis, benefit-cost ratios of each measure are computed.  
When measures are put together in programs, the model is set up to avoid double counting savings from 
multiple measures that act on the same end use of water.  For example, multiple measures in a program 
may target toilet replacements.  The model includes assumptions to apportion water savings between 
the multiple measures.   

Economic analysis can be performed from several different perspectives, based on which party is 
affected.  For planning water conservation programs for utilities, the perspectives most commonly used 
for benefit-cost analyses are the “utility” perspective and the “community” perspective.  The “utility” 
benefit-cost analysis is based on the benefits and costs to the water provider.  The “community” benefit-
cost analysis includes the utility benefit and costs together with account owner/customer benefits and 
costs.  These include customer energy and other capital or operating cost benefits plus costs of 
implementing the measure, beyond what the utility pays. 

The utility perspective offers two advantages.  First, it considers only the program costs that will be 
directly borne by the utility.  This enables the utility to fairly compare potential investments for saving 
versus supplying increased quantities of water.  Second, revenue shifts are treated as transfer payments, 
which means program participants will have lower water bills and non-participants will have slightly 
higher water bills so that the utility’s revenue needs continue to be met.  Therefore, the analysis is not 
complicated with uncertainties associated with long-term rate projections and retail rate design 
assumptions. It should be noted that there is a significant difference between the utility’s savings from 
the avoided cost of procurement and delivery of water and the reduction in retail revenue that results 
from reduced water sales due to conservation.  This budget impact occurs slowly, and can be accounted 
for in water rate planning.  Because it is the water provider’s role in developing a conservation plan that 
is paramount in this study, the utility perspective was primarily used to evaluate elements of the plan.   

The community perspective is defined to include the utility and the customer costs and benefits.  Costs 
incurred by customers striving to save water while participating in conservation programs are considered, 
as well as the benefits received in terms of reduced energy bills (from water heating costs) and 
wastewater savings, among others.  Water bill savings are not a customer benefit in the aggregate for 
reasons described above.  Other factors external to the utility, such as environmental effects, are often 
difficult to quantify, are not necessarily under the control of the utility. They are therefore frequently 
excluded from economic analyses, including this one. 

6.3 Present Value Parameters 

The time value of money is explicitly considered.  Typically the costs to save water occur early in the 
planning period whereas the benefits usually extend to the end of the planning period.  A thirty year 
planning period is typically used because costs and benefits that occur beyond 30 years have very little 
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influence on the total present value of the costs and benefits.  The value of all future costs and benefits is 
discounted to the first year in the DSS Model (the base year, which in this case is 2012), at the real 
interest rate of 3.0%.  The DSS Model calculates this real interest rate, adjusting the current nominal 
interest rate (assumed to be approximately 6.1%) by the assumed rate of inflation (3.0%).  Cash flows 
discounted in this manner are herein referred to as “Present Value” sums. 

6.4 Assumptions about Measure Costs 

Costs were determined for each of the measures based on industry knowledge, past experience and data 
provided by the MWC.  Costs may include incentive costs, usually determined on a per-participant basis; 
fixed costs, such as marketing; variable costs, such as the costs to staff the measures and to obtain and 
maintain equipment; and a one-time set-up cost.  The set-up cost is for measure design by staff or 
consultants, any required pilot testing, and preparation of materials that will be used in marketing the 
measure.  The model was run for 30 years, (each year between 2010 and 2040). Costs were spread over 
the time period depending on the length of the implementation period for the measure and estimated 
voluntary customer participation levels.   

Lost revenue due to reduced water sales is not included as a cost because the conservation measures 
evaluated herein generally take effect over a long span of time that is sufficient to enable timely rate 
adjustments, if necessary, to meet fixed cost obligations.   

6.5 Assumptions about Measure Savings 

Data necessary to forecast water savings of measures include specific data on water use, demographics, 
market penetration, and unit water savings.  Savings normally develop at a measured and predetermined 
pace, reaching full maturity after full market penetration is achieved.  This may occur three to seven 
years after the start of implementation, depending upon the implementation schedule. For every 
conservation activity or replacement with more efficient devices, there is a useful life.  The useful life is 
called the “Measure Life” and is defined to be how long conservation measure stays in place and 
continues to save water.  It is assumed that measures implemented because of codes, standards or 
ordinances, like toilets for example, would be “permanent” and not revert to an old inefficient level of 
water use if the device needed to be replaced.  However, some measures that are primarily behavioral 
based, such as residential surveys, are assumed to need to be repeated on an ongoing basis to retain the 
water savings (e.g., homeowners move away and new homeowners may have less efficient water using 
practices around the home).   Surveys typically have a measure life on the order of five years. 

6.6 Assumptions about Avoided Costs 
 
The main source of water for the service area is Big Butte Springs which accounts for approximately 80% 
of the water supply.  The other 20% of water supply comes from the Rogue River.  No further capacity 
can be obtained from the Big Butte Springs, and all peaking must be met by the more expensive Duff 
Plant water.  The estimated avoided cost for current plant operations was $511 per MG which was 
provided by MWC staff, being the current cost of Rogue water, not including facility depreciation.  The 
avoided cost also includes delayed expansions of the Duff Treatment Plant and the cost of an additional 
treatment plant on the Rogue River.  It was assumed that the expansion of the Duff Water Treatment 
Plant would be phased as follows: 

1. Next expansion planned for 2021 and would be a peak capacity addition of 20 MGD at a cost of 
$70 million (in 2008 dollars). 

2. The subsequent phase of the expansion, planned for 2034, would be a peak capacity addition of 
20 MGD at a cost of $28 million (in 2008 dollars). 
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The DSS Model calculates where the reduction in peak day demand will enable the planned project to be 
deferred and if so until what future year.  In this case the avoided cost is measured in terms of the 
present value of the delay in construction and does not easily equate to say, a cost per million gallons.  
Said another way if the plant is expanded too early and the extra capacity is not being used or offset 
increased demand and water sales then the “avoided cost” is the extra charges that must be levied on 
customers to make up for the unnecessary increased costs . 
 
Using Program B as an example, 30% of the water utility benefits (avoided costs) come from the 
expansions from the deferral of the water treatment plant expansions.  The remaining 70 percent come 
from savings in water system operating costs.  The SOMWCWC has included in their analysis the 
combination of two key items – the benefits from the capital improvement project deferrals and the 
reduction in water system operating costs. 

6.7 Measure Assumptions including Unit Costs, Water Savings, and Market 
Penetrations 

Appendix A includes the assumptions used in the DSS Model to evaluate the water conservation 
measures selected by the SOMWCWG.  Assumptions regarding the following variables were made for 
each measure:   

 Targeted Water User Group End Use – Water user group (e.g., single-family residential) and end 

use (e.g., indoor or outdoor water use). 

 Utility Unit Cost – Cost of rebates, incentives, and contractors hired (by the utility) to implement 

measures. 

 Retail Customer Unit Cost – Cost for implementing measures that is paid by retail customers (i.e., 

the remainder of a measure’s cost that is not covered by a utility rebate or incentive). 

 Utility Administration and Marketing Cost – The cost to the utility for administering the measure, 

including consultant contract administration, marketing, and participant tracking.  The mark-up is 

sufficient (in total) to cover local agency conservation staff time and general expenses and 

overhead. 

The unit costs vary according to the type of customer account and implementation method being 
addressed.  For example, a measure might cost a different amount for a residential single family account, 
than a residential Multi-family account, and for a rebate versus an ordinance requirement or a direct 
installation implementation method.  Typically water utilities have found there are increased costs 
associated with achieving higher market saturation, such as more surveys per year.  The model calculates 
the annual costs based on the number of participants each year. The general formula for calculating 
annual utility costs is: 

Annual Utility Cost = Annual market penetration rate x total accounts in category x unit cost per 
account x (1+administration and marketing markup percentage)  

Annual Customer Cost = Annual number of participants x unit customer cost 

Annual Community Cost = Annual utility cost + annual customer cost 

6.8 Comparison of Individual Measures 

Table 6-2 presents how much water the measures would save over 30 years, how much they would cost, 
and what cost of saved water per unit volume if the measures were implemented on a stand-alone basis 
(i.e. without interaction or overlap from other measures that might address the same end use(s)).  Savings 
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from measures which address the same end use(s) are not additive.  The model uses impact factors to 
avoid double counting in estimating the water savings from programs of measures.  For example, if two 
measures are planned to address the same end use and both save 10% of the prior water use then the 
net effect is not the simple sum (20%). Rather it is the cumulative impact of first measure reducing the 
use to 90% of what is was without the first measure in place and then reducing the use another 10% to 
result in the use being 89% of what it was originally.  In this example the net savings is 19%, not 20%.  
Using impact factors the model computes the reduction as follows 0.9 x 0.9 = 0.89 or 19% water savings. 

Since interaction between measures has not been accounted for in Table 6-2, it is not appropriate to 
include totals at the bottom of the table.  However, the table is useful to give a close approximation of 
the cost effectiveness of each individual measure. 

Cost categories are defined below: 

 Utility Costs - those costs that the SOMWCWG as water utilities would incur to operate the Water 

Conservation Program, including administrative costs.  

 Utility Benefits - the avoided cost of producing water at the identified rate of $551 per MG and the 

CIP future treatment plant expansion costs as listed above.  

 Customer Costs - those costs customers would incur to implement a measure in the SOMWCWG’s 

Conservation Program and maintain its effectiveness over the life of the measure. 

 Customer Benefits - the savings other than from reduced water/sewer utility bills, such as energy 

savings resulting from reduced use of hot water.  Reduced water and sewer bills are not included 

because they are a transfer payment among water users and any lost revenue would be made up 

with an overall rate increase.  Conservation program participants would see lower water and sewer 

bills but overall there would be no net customer benefit. 

 Community Costs and Benefits - Community Costs and Benefits include Utility Costs plus Customer 

Costs, and Utility Benefits plus Customer Benefits, respectively. 
 

The column headings in Table 6-2 are defined as follows: 

 Present Value (PV) of Utility and Community Costs and Benefits ($) = the present value of the 30-year 

time stream of annual costs or benefits, discounted to the base year.  

 Utility Benefit-Cost ratio = PV of Utility Costs divided by PV of Utility Benefits over 30 years. 

 Community Benefit-Cost ratio = PV of Utility Benefits plus PV of customer energy savings) divided by 

(sum of PV of Utility Costs plus PV of Customer Costs), over 30 years. 

 First Year Cost to Utility ($) = the sum of the annual Utility Costs for the years 2013 to 2017. 

 Utility Cost of Water Saved per Unit Volume ($/MG) = PV of Utility Costs over 30 years divided by the 

30-Year Water Savings. This value is compared to the utility’s avoided cost of water as one indicator of 

the cost effectiveness of conservation efforts.  It should be noted that the value somewhat 

undervalues the cost of savings because program costs are discounted to present value and the water 

benefit is not. 
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Table 6.2: Estimated Conservation Measure Costs and Savings 



 

Southern Oregon Water Conservation Strategies Plan Page 33 
     Page 33 

 

7  R E S U L T S  O F  C O N S E R V A T I O N  P R O G R A M  E V A L U A T I O N  

7.1  Selection of Measures for Programs 

The following section provides a summary of which measures are included in each of the three 
alternative programs. The three packages are designed to illustrate a range of various measure 
combinations and resulting water savings.  

7.2 Menu of Water Use Efficiency Alternative Programs (Programs A to C) 

These programs are not intended to be rigid programs but rather to demonstrate the range in savings 
that could be generated if selected measures were run together.  In this step MWM accounts for a 
percent overlap in water savings (and benefits) and estimates combined savings and benefits from 
programs or packages of measures.   

A description of each program evaluated follows.   

Program A – 8 measures 
Savings for the “Existing Program” include the measures that are being run now or are planned to be run 
according to the UWMP. For the SOMWCWG this includes the following 8 measures: 

 Reduce System Water Losses 

 Pubic Information and School Education (includes conservation coordinator staff support) 

 Faucet/Aerator/Showerhead Giveaway 

 High Efficiency Toilet Rebates  

 Water Conserving Landscape and Codes 

 Prohibit CC&R conditions that mandate planting turf in New Developments 

 Outdoor Water Surveys (for both Residential and Commercial/Institutional customers) 

 Tiered Water Rate Review 

The Program A elements are categoriezed by customer group in the following table: 

 
Table 7.1 Elements of Conservation Program A 

 
 
 
 

General

Measures

Residential

Measures

Commercial/Institutional

Measures

Public Information High Efficiency Toilets Rebates
Water Conserving Landscapes and 

Codes

Water Loss (NRW) Control Program
High Efficiency Faucets/Aerator/Shower 

Giveaway
Outdoor Water Use Efficiency Surveys

Water Rate Structure Review Outdoor Water Use Efficiency Surveys

Prohibit Turf Mandates in CC&Rs

Elements of Conservation Program A
South Oregon
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Program B –20 measures 
Savings for the “Program B” include the additional measures that are generally cost-effective and save 
significant amounts of water.  Program B includes all measures in Program A plus 12 additional 
measures: 

 High Efficiency Urinal Rebates 

 Install High Efficiency Fixtures in Government Buildings 

 High Efficiency Residential Washer Rebate 

 Residential Financial Incentives for Irrigation and Landscape Upgrades 

 Commercia Financial Incentives for Irrigation and Landscape Upgrades 

 Prohibit Water Waste and Practices 

 Top 25 Water Users Survey Program (Top 25 customers from each individual entity) 

 Customized Top Users Incentive Program ($ to implment recommendations from survey) 

 Promote Restaurant Spray Nozzles  

 School Building Retrofit 

 Provide Incentive for Large Rainwater Catchment Systems 

 Mulch Incentives 

The Program B elements are categoriezed by customer group in the following table: 
 

Table 7.2 Elements of Conservation Program B 

 
 
Program C – 26 All Measures Modeled 
Program C includes a total of 26 measures evaluated, so it is the “maximum” conservation program.  It 
includes 8 measures in Programs A plus the 12 added measures from Program B and 6 additional 
measures: 

General

Measures

Residential

Measures

Commercial/Institutional

Measures

Public Information High Efficiency Toilets Rebates High Efficiency Urinal Rebate

Water Loss (NRW) Control Program
High Efficiency Faucets/Aerator/Shower 

Giveaway

Water Conserving Landscapes and 

Codes

Prohibit Water Waste Practices Outdoor Water Use Efficiency Surveys Outdoor Water Use Efficiency Surveys

Water Rate Structure Review
Financial Incentives for Irrigation 

Upgrades

Financial Incentives for Irrigation 

Upgrades

Prohibit Turf Mandates in CC&Rs Mulch Incentives

High Efficiency Washer Rebate Low Flow Rinse Nozzles

School Building Retrofit

High Efficiency Fixtures in Government 

Buildings

Top 25 Water Users (from each district) 

Program

Top 25 Water Users Incentive Program

Elements of Conservation Program B
South Oregon
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 Install High Efficiency Toilets, Urinals, and Showerheads in Commercial Buildings 

 Require or Rebate Hot Water on Demand / Structured Plumbing in New Developments 

 CII Clothes Washer Rebate 

 Artificial Turf Sports Fields 

 CII Rebates to Replace Inefficient Equipment 

 Prohibit Once through Cooling, Non-Recycling Fountains, Water Wasting Fixtures and Practices 

Note:  The AMI measure was not quantitatvely analyzed due to lack of an accurate cost estimate for the system.  It 
is recommended this cost estimate be obtained in the future such that the measure can be potential included in 
the conservation program.  The AMI measure was included in the Program Supplemental on a qualitative basis. 

 
Table 7.3 Elements of Conservation Program C 

 

Program - Supplemental Measures 
In addition to Program C, there are a few other measures that can be considered with a significantly 

higher savings and cost.  These two program elements are the following: 

 Increased Water Loss Reduction – increase savings goal per year and increase budget 

accordingly 

 New Development AMI program – install meters for new developments.  

General

Measures

Residential

Measures

Commercial/Institutional

Measures

Public Information High Efficiency Toilets Rebates High Efficiency Urinal Rebate

Water Loss (NRW) Control Program
High Efficiency Faucets/Aerator/Shower 

Giveaway

Water Conserving Landscapes and 

Codes

Prohibit Water Waste Practices Outdoor Water Use Efficiency Surveys Outdoor Water Use Efficiency Surveys

Water Rate Struture Review
Financial Incentives for Irrigation 

Upgrades

Financial Incentives for Irrigation 

Upgrades

Prohibit Turf Mandates in CC&Rs Mulch Incentives

High Efficiency Washer Rebate Low Flow Rinse Nozzles

School Building Retrofit

High Efficiency Fixtures in Government 

Buildings

Top 25 Water Users (from each district) 

Program

Top 25 Water Users Incentive Program

Install High Efficiency Toilets, Urinals, 

and Showerheads in Commercial 

Buildings

Require or Rebate Hot Water on 

Demand / Structured Plumbing in New 

Developments

CII Clothes Washer Rebate

Artificial Turf Sports Fields

CII Rebates to Replace Inefficient 

Equipment

Prohibit Once through Cooling, Non-

Recycling Fountains, Water Wasting 

Fixtures and Practices

Elements of Conservation Program C
South Oregon
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Both of these programs would be multimillion dollar investments but could delay the capital 

improvement projects in the 10 year range which was a desired goal of the SOMWCWG.  These options 

could still be cheaper than the investment in the capital improvement plant expansion.  These two 

measures could not be quantitatively evaluated as a price quote for the entire system was not available 

and in many areas the technology is still evolving.  Similarly for water loss, the entire system is still being 

evaluated and therefore an accurate cost for an advanced water loss program for the whole system 

could not be obtained that includes leak detection, meter accuracy, system water audits, and other 

techniques to reduce water loss.  These options should be explored further to obtain cost estimates and 

further quantified savings estimated. 

Figure 7.1 shows annual water demand with no conservation, plumbing code only, and the three 

program scenarios (Program A, B and C). Table 7.4 shows the estimated water savings in 2025 and 2040 

increments for all three programs.  The savings in Table 6.2 are just from the conservation programs 

alone and do not include the plumbing code savings.   

  
Figure 7.1: Present Value of Utility Costs vs. Water Saved in 2025 

 

Cost of water saved is presented two ways: for the utility and the total community (customer plus 
utility). 

Detailed statistics on the utility costs are expressed two ways:  

 Total present value over up to the 30-year period (annual estimated costs of the doing the 
conservation program over time put into today’s dollars); and 
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 The cost of water saved (present value of costs of the conservation program over time divided 
by the water saved).   

These cost parameters are derived from the estimated annual utility, customer and community costs.  
Program costs for Program A, B and C is presented in Table 7.4. 
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Table 7.4: Comparison of Program Estimated Costs and Water Savings in 2025 

 

 

Conservation Program

2025 Water 

Savings

(MGD)

2040 Water 

Savings

(MGD)

2040 Indoor 

Water 

Savings

(MGD)

2040 Outdoor 

Water 

Savings

(MGD)

Total Water 

Savings as a 

Percentage of 

Total 

Production in 

2025

Present Value 

of  Water 

Utility Costs

 Annual 

Average 

Water Utility 

Cost in First 

Five Years

(2013 - 2017)

Water Utility 

Cost of Water 

Saved

($/MG)
Without the Plumbing Code 0.00 0.00 0.00 0.00 0.00% NA NA NA

With the Plumbing Code 1.63 2.98 2.53 0.00 5.87% NA NA NA

Plumbing Code plus Program A 3.48 6.03 5.16 0.86 12.51% $24,290,020 $672,649 $382

Plumbing Code plus Program B 3.71 6.37 5.34 1.04 13.35% $39,356,577 $704,705 $562

Plumbing Code plus Program C 3.77 6.46 5.39 1.07 13.56% $45,110,798 $720,518 $630

South Oregon

Comparison of Conservation Program Costs and Savings

 

 

Notes:  

 Present Value is determined using an interest rate of 3% 

 Present Value of Water Utility Cost based on annual costs (or benefits) over a 30-year period 
discounted to today’s dollars. 

 Cost of water saved is present value of water utility cost divided by total 30-year water savings. 

 % water saved refers to the demand without the plumbing code 

 Total water savings in 2025 as a percent of production is relative to no plumbing code production 
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8  S U M M A R Y  A N D  N E X T  S T E P S  

This section presents an overview of the conservation plan options for the service area.  The Plan 
includes several elements, including:  (1) program staffing needs; (2) overall benefits of the plan; and (3) 
recommended next steps. 

8.1 Measure Selection Criteria and Process 

The measures analyzed in this Plan were selected at a “Measure Screening Workshop” held February 11, 
2013, which included representatives from the SOMWCWG and a few members of the public.   MWM 
presented the results of the evaluation of water conservation issues and options for SOMWCWG. 

This activity brought a common level of understanding of water conservation issues for SOMWCWG. 
MWM also explained during multiple SOMWCWG meetings the various conservation program options 
and analysis. 

8.2   Projected Water Savings  

A high percentage of the SOMWCWG’s service area’s water usage is associated with residential and 
irrigation water use.  Consequently, residential and irrigation conservation programs will produce the 
most savings.  The SOMWCWG’s service area overall does not include significant intensive commercial 
and industrial activity, and as a result the conservation potential for these sectors is less than in many 
communities.  Overall conclusions are:  

 Based on the implementation of conservation Program B, approximately 3.7 million gallons of 
water per day could be saved by 2025 (and 6.4 MGD by 2040).   

 Total range of savings from Program A to Program C is 12-14 percent (as shown in Table 7-1 
including the savings from the plumbing code) in 2040. 

 The average cost of water saved for the plan from the utility standpoint (as shown on Table 7-1) 
is $380-630 per MG.   

 Programs A, B, C and Supplemental have the possibility to delay capital improvement projects 5 
to 10 years which can save the water utilities millions of dollars, as conservation is the cheapest 
means of supplying additional water to support the planned service area growth. 

8.3  Estimated Implementation Staffing  

As part of this planning effort, consideration has been given to program staffing levels.   Current and 

proposed future needs for staff support of the conservation program is presented in this section.  

With the exception of the Medford Water Commission, none of the entities participating in this project 

currently have dedicated full-time conservation staff.  This results in challenges of implementation due to 

a lack of expertise and prioritization of conservation activities.   It is recommended that new conservation 

programs be administered by dedicated staff.  The number of FTE staff would ultimately depend on 

which program SOMWCWG selects to pursue.    While MWC would likely continue to staff their program 

separately, they could still participate in networking, development of parallel programs and shared 

efforts in such activities as brochure development, bulk purchases and consistency of rebate offerings 

throughout the service area.    While initial staffing will undoubtedly be more limited, ultimately, the 

following staffing organizational structure is recommended: 
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Program Manager:  TBD FTE will coordinate all water conservation efforts from the individual 
programs, including assisting with policy development and advising political decision makers.  

Administration Staff:  TBD FTE will have the following duties: 

o Schedule inspections and water surveys for residential, commercial, and institutional 
customers 

o Verify field data in database 

o Document reports 

o Rebate processing 

o Website development 

o Assist with Public Education materials 

o Assist with attendance at events such as home and garden shows 

o Accompany inspectors on site visits if needed 

Field Inspection Staff:  TBD FTE will have the following duties: 

o Conduct inspections and water surveys 

o Complete data entry into handheld Tablets while in the field 

o When not doing an inspection - help administrative staff with set up and documentation 

o Help administrative staff on other duties as time permits  

o Network with representatives of sectors being inspected (landscapers, HVAC, etc.) 

The level of staff and funding source has not yet been determined at this time and will be further 
discussed and reviewed by the SOMWCWG.  It can however be concluded that dedicated staff will be 
required for successful program implementation. 

8.4  Estimated Implementation Budget 

The cost to SOMWCWG to implement the plan is approximately $1.7M  per year (Program A) or $3M per 
year (Program B) of additional budget and includes additional staff time and expenses (materials, rebates, 
giveaways, etc.) 

This budget was developed as part of the DSS Model evaluations for level of activity by year.  The 
opportunities for cost sharing partnership with other utilities (energy, sewer or neighboring water 
utilities) or other means for lowering the cost of a conservation measure would lower the budgetary 
needs for implementation.  The SOMWCWG should develop a detailed annual work plan, and use the DSS 
Model to monitor progress on demand reductions; along with updates to the implementation cost 
estimates and associated budgets on an annual basis. 

A successful model that has been followed by other service area wide programs is to split the 
conservation programs into two types: Core Programs and Subscription Programs. Alternative financing 
mechanisms for the Plan may be evaluated in the future. 
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The specific activities associated with the implementation in Year 1 for both Core and Subscription 
programs are provided below. 

 The Core Program may be funded through the annual dues paid by SOMWCWG dues and 
contains those conservation measures that benefit from service area wide implementation and 
that provide service area wide benefit, irrespective of individual entity jurisdictions. The Core 
Program for the Year 1 and 2 Plan could include from Program A: 

o Overall Program Management and Coordination  

o Developing Partnerships and Pursuing Other Financial Support  

o Providing Technical Support and Training 

o Developing Template Water Efficient Building and Landscape Ordinances  

o Design and Implementation of a Pubic Information and Education program (includes 
conservation coordinator staff support) 

o Coordinate Faucet/Aerator/Showerhead Giveaway 

o Review and create template Water Conserving Landscape and Codes 

o Maintain good database of water production, sales by customer class, and other key 
parameters. 

 The Subscription Program (Also informally known as a “Opt in Opt Out” Program) is typically 
fully funded by the individual entity that elects to participate in the program based on their 
participation level and includes conservation measures whose benefits can be realized in 
individual water agency service areas. For example the Subscription Program for the Year 1 and 
2 Plan could include from Program A: 

o High-efficiency Toilet Rebates  

o Outdoor Surveys  

o Review enhanced leak detection and water loss strategies and large meter testing. 

Through the development of a Core Program and Subscription Programs, other agencies such as Bay Area 
Water Supply and Conservation Agency (with 26 different agencies) and its member agencies were able 
to follow the above model and successfully agree on a financing structure for the Core Program Year 1 
that would support SOMWCWG in implementing the programs on a service area wide basis and that can 
adherer to mutually agreed upon program goals.  Sonoma County Water Agency also has had success 
using a similar approach to the Core and Subscription Program. 

8.5  Monitoring Progress through Data Monitoring, Recording and Participation 
Tracking 

Each year a progress update will be used to analyze the progress on meeting the Plan targeted water 
savings.  It will be imperative to track activities and also water demand to understand the level of 
progress being made in meeting overall goals.   

Program participation may be evaluated by tracking the following:  

 Number of hits on the public information campaign website.   
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 Cost of website development. 

 Number of SOMWCWG members distributing water bills with campaign messaging. 

 Number of customers reached by water bills with campaign messaging. 

 Quantity of radio and television advertising.   

 Cost for advertising. 

 Number of impressions generated by radio and television advertising. 

 Number of teachers implementing lesson plans about water and water conservation. 

 Number and age range of students reached through teacher lesson plans. 

 Number of contests held to promote water efficiency. 

 Age of students participating in contests. 

 Number of workshops.   

 Cost of each workshop.   

 Workshop attendance. 

 Number of demonstration gardens installed and cost of installation/ maintenance. 

 Number of citizen visits or tours of demonstration gardens. 

 Copies of leak detection reports/software output for all SOMWCWG member. 

 Total budget and staff hours spent on the programs, broken down by measure and by each 
individual SOMWCWG member. 

 Customer satisfaction with the program; any complaints. 

Program participation by individual accounts may be evaluated by tracking the following: 
 Number of occupants in the home/business. 

 Number and type of rebates or other incentives issued (include water saving details for rebates 

such as efficiency level of washing machine installed through incentive program). 

 Water use before and after documented changes in replacement of fixtures or other 

implementation (including behavioral change from survey). 

8.6   Water Use Reduction Evaluation 

In order to track the success of the program and the reduction of water use to meet CWWMG goals, 
water use should be recorded before and after program initiation.  If the residence or business does not 
decrease in use, then possibly conditions have changed within the facility.  For example, water use could 
change if a home has been sold, or if additional tenants move into a commercial facility. 

Maintaining a database of water use records will be needed to measure water savings.  In addition, data 
may be normalized to account for unusual events that will affect water use such as: 

 Abnormal weather 
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 Recessions and recovery 

 Water price increases  

 Changes in plumbing and appliance code regulations 

Also, for tracking individual account water use changes, the following may be considered: 

 Changes in home ownership 

 Changes in occupancy of uses for the facility or, if leased space, nature of the business or change 

in tenants. 

In order to address the above factors, 5 to 10 years of monthly pre-program initiation water use data and 
2-3 years of post-program initiation water use data should be gathered and statistically evaluated by 
qualified professionals. 

8.7 Opportunities, Partnerships and Stakeholder Groups Participation 

SOMWCWG has expressed interest in creating partnerships with a number of public agencies, energy and 
sewer utilities and local stakeholder groups who could provide cost-sharing or in-kind program support 
for the Plan.  SOMWCWG should continue or extend these partnerships as a means to both achieve 
program goals for minimum cost and maximize outreach and customer awareness and/or participation.  
A number of stakeholder advisory groups are currently volunteering their time and effort to support 
water conservation, which would be a good place to start building stronger relationships moving forward.   

 
Water-Energy Programs: 
It has been an expressed interest of SOMWCWG to work with local energy utilities.  It is recommended 
that this opportunity be pursued as it has been successfully implemented in other areas.   
 

Incentives: 

 In many areas for the past few years water and power staff closely coordinate the water 

conservation and energy efficiency programs to give our customers a one-stop source of 

information on rebates and other assistance related to both water and electricity.  This also 

helps us maximize the effectiveness of our community outreach and communication efforts.  For 

example, home utility audits include inspection of irrigation systems, as well as installing low-

flow shower heads and faucet aerators. Programs are able to claim energy savings resulting from 

water conservation because less energy is needed to transmit and pump water to the customers. 

Combined water-energy audits and shared messaging 

 SOMWCWG could collaborate with other utilities to deliver our water conservation messages.  

For example Anaheim Public Utilities (APU) and the Southern California Gas Company for their 

plan to develop and implement a joint outreach and direct install program for Anaheim’s 

commercial food service industry.  Many agencies are implementing a program where residential 

customers who receive energy audits will also receive instruction on water-saving behaviors and 

free water-saving measures, such as low flow shower heads.  These collaborative efforts will 

leverage APU’s resources and will allow the Water Use Efficiency staff to contact and influence 

more customers.   The popularity of water-energy programs is gaining popularity and has been 

getting wide spread appeal from both the water and energy utilities across the country. 
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8.7  Recommended Next Steps 

Successful implementation of the Plan will require a significant increase in efforts on the part of the 
SOMWCWG.  Many new conservation measures will be employed and high participation rates are 
needed to achieve Plan goals.  SOMWCWG does not currently have any staff for conservation and 
therefore could not implement a conservation program. Additional resources are needed.  
Recommendations to assist with implementation include the following next steps:  
 

 Collectively budget an additional $1.7M to $4M per year to cover the added cost of implementing 

this plan. (Budget depends on the program selected). 

 Review program staff needs and hire staff accordingly to adequately support program needs. 

 Prioritize measures for implementation, with the highest priority for implementation given to 

those that with those that contribute the most to meeting water saving targets and/or can be 

implemented with relative ease.   To launch implementation of a conservation program, 

SOMWCWG needs to answer a series of key questions to determine measures, budget and 

schedules for a regional plan. These questions include: 

1. What measures are feasible and reasonable to implement?  Will it be practical and/or 

beneficial to implement on a service area wide scale? 

2. What is the overall level of support needed for each measure? 

3. Which entities are specifically interested in which measures? 

4. What level of each measure can be planned regionally based on individual member 

agency plans and budgets? 

5. What level of support would be required from conservation staff to run these selected 

measures? 

6. What other support is needed (.e.g., outsourced support or other sources of funding) 

that is needed or wanted to run these programs? 

 Develop Implementation Plans that describe in detail how plan measures will be implemented. 

 Develop an annual work plan for each plan year or in concert with budget planning processes. 

 Develop analytical tools to track water use by customer class and overall water use reductions 

adjusted for the weather and external factors.  

 Update codes and ordinances to ensure that new development does not continue the high water 

use trends of existing developments, and potentially to require retrofits of existing wasteful 

situations over time. 

 Form partnerships and apply for grants where appropriate. 

 Contract out some tasks if needed to gain enough staff support and/or expertise to help 

administer or accelerate new program measures. 

 Maintain the SOMWCWG Staff Conservation Working Group to guide the implementation. 
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 Set up a database to store and manage measure participation, cost and other data to gauge 

successes and failures. 

 Use the tools annually to help decide on priorities for the next plan year. 

 Use the input from the SOMWCWG Staff Working Group and annual work planning process as 

the forum to amend the plan, budgets, staffing, contracting, schedule etc. to stay on track. 

8.8   Conclusions 

Water Conservation Analysis Findings: 

1. Creating expanded and more coordinated water conservation efforts by all of the service area 
appears to be a feasible and cost-effective means of assuring adequate future water supplies and 
potentially deferring costly infrastructure improvements.    

 
2. The results provided in this report confirm that conservation is the least expensive means of meeting 

future water supply needs for the area.  The implementation of these conservation programs might 
defer the need for a new treatment plant (and other expansion infrastructure) anywhere from 5 to 
10 years.  While the conservation actions identified can have a significant cost, the cost of doing no 
conservation and having to address increased demands through engineering solutions (and 
purchasing water since there really are no more “free water rights” left in Oregon) are even higher.    

 
3. It is encouraged that the entities review the conservation information provided in this report and 

work as a group to discuss the ideas and then approve and create a program that reflects the budget 
and saving goals for the overall combined entities. 

Water Loss Control Findings: 

1. Each entity should complete detailed water audits and component analyses to determine the portion 
of their leakage losses that is not being captured by current leakage intervention/management 
programs.  A detailed water audit and component analysis of real and apparent losses would provide 
each entity with a breakdown of apparent water losses (i.e. revenue lost from customer metering 
inaccuracies, unauthorized consumption, billing data handling inaccuracies) and real losses (i.e. 
physical leakage losses). 
 

2. Based on the pilot leak detection program’s results, it appears as though each of the systems 
surveyed (Central Point, Eagle Point, Jacksonville and Phoenix) would benefit from system-wide leak 
detection services, considering that all of the pilot programs performed had a simple payback period 
of less than 13 months.  System-wide leak detection efforts would remove the backlog of unreported 
leakage in each city’s distribution system. 
 

3. Based upon the results of a detailed water audit and component analysis and a system wide leak 
detection campaign, economically justified programs can be designed to manage each entity’s 
apparent losses and real losses.  This may include but is not limited to targeted meter replacement 
and periodic leak detection campaigns based on a distribution system’s rate of rise of leakage. 

Large Water Meter Testing Findings: 

1. Based on the large meter testing results, it appears that there would be benefits for the cities to 
implement increased meter testing.  Although some meters tested in acceptable ranges consistent 
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with AWWA standards, others were in need of improvement.  Since inaccurate meters generally tend 
to under register water usage, assuring that they are registering accurately typically reduces apparent 
water looses, while increasing revenue stability due to customers accurately paying for the water 
they use.   See Appendix D for more information on the meter testing conducted in conjunction with 
this project.   
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Appendix A – Key Assumptions for the DSS Model 

The table below shows the key assumptions used in the model.  The assumptions having the most 

dramatic effect on future demands are the natural replacement rate of fixtures, how residential or 

commercial future use is projected, and finally the percent of estimated real water losses.   

Table A-1: List of Key Assumptions 

 

  

Parameter Model Input Value, Assumptions, and Key References
Model Start Year 2010
Water Demand Factor Years (Base Years) Average of Years: 2003-2012
Non Revenue Water in the Start Year 15.3%
Population Projection Source Table 7 Jackson County Comprehensive Plan

Number of Water Accounts for Start Year 41,171

Distribution of Water Use Among Categories Single Family : 50.7%

Multi Family: 16.1%

Commercial/Institutional/Municipal: 21.9%

Industrial: 11.1%

Other: 0.1%

Indoor Water Use by Category Single Family : 48.1%

Multi Family: 74.1%

Commercial/Institutional: 54.6%

Industrial: 80.7%

Other: 7.1%

Residential End Uses

CA DWR Report "California Single Family Water Use Efficiency Study", 

2011,  AWWARF Report “Residential End Uses of Water” 1999, Agency 

supplied data on costs and savings, professional judgment where no 

published data available

Non-Residential End Uses, % AWWARF Report "Commercial End Uses of Water” 1999

Efficient Residential Fixture Current 

Installation Rates

U.S. Census, Housing age by type of dwelling plus natural replacement 

plus rebate program (if any).  

Reference "High Efficiency Plumbing Fixtures - Toilets and Urinals" 

Koeller & Company July 23, 2005.  

Reference Consortium for Efficient Energy (www.cee1.org)

Water Savings for Fixtures, gal/capita/day AWWARF Report “Residential End Uses of Water” 1999, ,CA DWR Report 

"California Single Family Water Use Efficiency Study", 2011,  Agency 

supplied data on costs and savings, professional judgment where no Non-Residential Fixture Efficiency Current 

Installation Rates

U.S. Census, assume commercial establishments built at same rate as 

housing, plus natural replacement

Residential Frequency of Use Data, Toilets, 

Showers, Washers, Uses/user/day

Falls within ranges in AWWARF Report “Residential End Uses of Water” 

1999

Non-Residential Frequency of Use Data, 

Toilets and Urinals, Uses/user/day

Estimated based using AWWARF Report “Commercial and Institutional 

End Uses of Water” 1999

Natural Replacement Rate of Fixtures Residential Toilets 3% (1.28 gpf toilets), 3% (1.6 gpf and higher toilets)

Commercial Toilets 2% (1.28 gpf toilets), 4% (1.6 gpf and higher toilets)

Residential Showers 4%

Residential Clothes washers 6.7%

A 3% replacement rate corresponds to 33 year life of a new fixture.   

A 6.67% replacement rate corresponds to 15 year washer life based on 

“Bern Clothes Washer Study, Final Report, Energy Division, Oak Ridge 

National Laboratory, for U.S. Department of Energy, March 1998, 

Internet address:  www.energystar.gov

Future Residential Water Use Increases Based on Population Growth 

Future Non-Residential Water Use Increases Based on Population Growth 

South Oregon
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Unaccounted for (Non-Revenue) Water 2011 
MWC provided Production Data & City provided Water Sales Data 

 

 

*     Production for cities is the quantity of water sold. 

***  Since the cities' production is a portion of MWC production, overall production does not count it twice, so it is just MWC's 

production.  However, overall sales are the sum of all sales.  

Table Source:  Provided by Laura Hodnett, Medford Water Commission on June 12, 2013  

 

Eagle Point completed several large water main repairs in 2011 and 2012, including a leaking 
reservoir.  Several other meter and billing corrections were also completed in 2012.  The City initiated an 
aggressive leak detection program as a follow up to the WSO leak detection, and has recently reported an 
overall improvement in the unaccounted for water.    

Production 

*In Kal Sales in Kgal

Non 

Revenue 

Water in 

Kgal %

MWC 9,460,475 8,435,331 1,025,144 10.80%

Central Point 929,955 820,990 108,965 11.70%

Eagle Point 670,405 405,306 265,099 39.50%

Jacksonville 218,055 194,398 23,657 10.80%

Phoenix 296,170 217,008 79,162 26.70%

Talent 238,767 229,688 9,079 3.80%

Overall*** 9,460,475 10,302,721 1,511,106 16.00%
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Appendix B - Water Conservation Measures Considered for Evaluation 

 

Measure Number 1 2 3 4

Measure Name

Compute Infrastructure 

Leakage Index (ILI) on an 

Annual Basis

New Development - 

Install AMI

High Efficiency  Faucet / 

Aerator / Showerhead 

Giveaway

High Efficiency Toilet (HET) 

Rebates

Applicable Customer Classes System All SF,MF SF and MF 

Applicable End Uses NRW All Showers, Faucets Toilets

Market Penetration by End Of Program (%) NA 50% 10% 10%

Annual Market Penetration (%) NA 50% 1% 2%

Use Only New Accounts NA TRUE FALSE FALSE

Water Use Reductions For Targeted End Uses 5% 10% 23% 63%

Evaluation Start Year 2014 2020 2014 2015

Evaluation End Year 2040 2030 2020 2020

Program Length, years 27 11 7 6

Measure Life, years Permanent Permanent Permanent Permanent

Saves Hot Water FALSE FALSE TRUE FALSE

Utility Unit Cost for SF accounts, $/unit NA $0 $10 $81

Utility Unit Cost for MF accounts, $/unit NA $0 $25 $81

Utility Unit Cost for non-Res accounts, $/unit NA $0 $0

Customer Unit Cost. $/SF unit NA $0 $0 $75

Customer Unit Cost. $/MF unit NA $0 $0 $75

Customer Unit Cost. $/non-Res unit NA $0 $0

Annual Utility Admin & Marketing Cost NA 25% 0% 30%

SF Number of Fixtures per Account NA 1 1 2

MF Number of Fixtures per Account NA 1 2 4

Non-Res Number of Fixtures per Account NA 1

Type of Units System Account Account Toilets

Basis of Water Savings

0.25% of production each year for 

20 years then maintenance 

program until 2040.  Goal is for 

individual cities that have higher 

NRW will likely need to be more 

Difficult to assess since 

system won't be 

operational until 

infrastructure installed.

Calculated from fixture models 

based on flush volume HET vs. 

3.5gpf 

Basis of Utility Costs

Assume that current 

expenditures are doubled to $1.5 

million/yr.

Price quotes are needed 

from vendors to 

quantitatively review this 

Typical of Current Rebate 

Values

Basis of Customer Costs none

Developers may have to 

pay higher new meter 

charge for new accounts

MWM estimate for plumber 

install

Measure Assumptions
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Measure Number 5 6 7 8

Measure Name

High Efficiency Urinal 

Rebates

Install High Efficiency 

Fixtures in Government 

Buildings

Install High Efficiency 

Toilets, Urinals, and 

Showerheads in Commercial 

Buildings

Require or Rebate Hot Water 

on Demand / Structured 

Plumbing in New 

Developments

Applicable Customer Classes COM COM COM SF,MF

Applicable End Uses Urinals

Toilets,Showers,Faucets,Uri

nals

Toilets,Showers,Faucets,Urinal

s Showers, Faucets

Market Penetration by End Of Program (%) 10% 10% 10% 100%

Annual Market Penetration (%) 2% 1% 1% 1%

Use Only New Accounts FALSE FALSE FALSE TRUE

Water Use Reductions For Targeted End Uses 83% 10% 10% 22%

Evaluation Start Year 2015 2015 2015 2018

Evaluation End Year 2020 2030 2030 2040

Program Length, years 6 16 16 23

Measure Life, years Permanent Permanent Permanent Permanent

Saves Hot Water FALSE TRUE TRUE TRUE

Utility Unit Cost for SF accounts, $/unit $0 $0 $0 $300

Utility Unit Cost for MF accounts, $/unit $0 $0 $0 $300

Utility Unit Cost for non-Res accounts, $/unit $200 $5,000 $2,500 $0

Customer Unit Cost. $/SF unit $0 $0 $0 $300

Customer Unit Cost. $/MF unit $0 $0 $0 $300

Customer Unit Cost. $/non-Res unit $200 $0 $5,000 $0

Annual Utility Admin & Marketing Cost 30% 30% 30% 25%

SF Number of Fixtures per Account 3

MF Number of Fixtures per Account 1 1 10

Non-Res Number of Fixtures per Account 1 1 1

Type of Units Urinals Faucets, Toilets, Urinals and ShowerheadsToilets, Urinals and Showerheads Faucets,Showerheads

Basis of Water Savings

Separate values for different 

type of fixtures based on 

values in fixture models

Separate values for different 

type of fixtures based on values 

in fixture models

Basis of Utility Costs

Assume customer is 

responsible for 

installation.

Assume 10 small restrooms 

are retrofitted

Assume 10 small restrooms 

are retrofitted

Basis of Customer Costs

Measure Assumptions
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Measure Number 9 10 11 12

Measure Name

High Efficiency 

Residential Washer 

Rebate

CII Clothes Washer 

Rebate

Outdoor Water 

Surveys

Financial Incentives 

for Irrigation and 

Landscape Upgrades

Applicable Customer Classes SF
COM/INST/ Large MF 

15+ units
ALL SF,MF

Applicable End Uses Laundry Laundry Irrigation Irrigation

Market Penetration by End Of Program (%) 10% 10% 3% 10%

Annual Market Penetration (%) 1% 2% 0% 0%

Use Only New Accounts FALSE FALSE FALSE FALSE

Water Use Reductions For Targeted End Uses 34% 34% 15% 15%

Evaluation Start Year 2017 2017 2017 2017

Evaluation End Year 2026 2026 2040 2040

Program Length, years 10 10 24 24

Measure Life, years Permanent Permanent 5 Permanent

Saves Hot Water TRUE TRUE FALSE FALSE

Utility Unit Cost for SF accounts, $/unit $150 $250 $700

Utility Unit Cost for MF accounts, $/unit $500 $700

Utility Unit Cost for non-Res accounts, $/unit $200 $1,500

Customer Unit Cost. $/SF unit $300 $0 $1,400

Customer Unit Cost. $/MF unit $0 $1,400

Customer Unit Cost. $/non-Res unit $300 $1,000

Annual Utility Admin & Marketing Cost 20% 25% 25% 25%

SF Number of Fixtures per Account 1 1 1

MF Number of Fixtures per Account 1

Non-Res Number of Fixtures per Account 20

Type of Units Washers Washers

Outdoor landscaping on 

site Irrigation

Basis of Water Savings

Calculated from fixture 

models based on washer 

volume of current vs. 20 

gal/load

Conservative assumption 

based on data provided 

by the City of Roseville 

from Lisa Brown on 

savings of 16-20% 

Basis of Utility Costs

Assumed $1,500 value 

based on ~ $300+ per 

acre survey cost + 

Basis of Customer Costs

Incremental purchase 

cost for customer after 

rebate.

Limited upgrading 

irrigation system

Measure Assumptions
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Measure Number 13 14 15 16

Measure Name

Financial Incentives 

for Irrigation and 

Landscape Upgrades

Artificial Turf Sports 

Fields

Water Conserving 

Landscape and 

Irrigation Codes

Prohibit CC&R 

conditions that mandate 

planting turf in New 

Developments

Applicable Customer Classes COM/INST,MUN COM/INST,MUN COM/INST,MUN SF

Applicable End Uses Irrigation Irrigation Irrigation Laundry

Market Penetration by End Of Program (%) 20% 1% 70% 100%

Annual Market Penetration (%) 1% 0% 70% 100%

Use Only New Accounts FALSE FALSE TRUE TRUE

Water Use Reductions For Targeted End Uses 15% 90% 15% 5%

Evaluation Start Year 2017 2020 2014 2014

Evaluation End Year 2040 2025 2040 2040

Program Length, years 24 6 27 27

Measure Life, years Permanent 10 Permanent Permanent

Saves Hot Water FALSE FALSE FALSE FALSE

Utility Unit Cost for SF accounts, $/unit $10

Utility Unit Cost for MF accounts, $/unit

Utility Unit Cost for non-Res accounts, $/unit $5,000 $10,000 $312

Customer Unit Cost. $/SF unit $0

Customer Unit Cost. $/MF unit

Customer Unit Cost. $/non-Res unit $1,500 $250,000 $500

Annual Utility Admin & Marketing Cost 25% 35% 30% 25%

SF Number of Fixtures per Account 1

MF Number of Fixtures per Account

Non-Res Number of Fixtures per Account 1 1 1

Type of Units Irrigation Irrigation Irrigation Irrigation

Basis of Water Savings

Potential savings on the 

order of 30% of irrigation 

use for turf but assume 

some erosion of 

potential over time and 

Measure does not require 

low water use plantings, 

just prohibits mandate for 

turf but new homeowner 

can still plant turf so 

Basis of Utility Costs

Basis of Customer Costs

Measure Assumptions
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Measure Number 17 18 19 20

Measure Name

Prohibit Water Waste 

and Practices

Top 25 Water Users 

Program (Top 25 

customers from each 

individual district)

Customized Top Users 

Incentive Program

CII Rebates to Replace 

Inefficient Equipment

Applicable Customer Classes SF,MF,COM COM/INST,MUN COM COM,INST,MF

Applicable End Uses All All Process Indoor/Outdoor use

Market Penetration by End Of Program (%) 25% 5% 2% 10%

Annual Market Penetration (%) 3% 0% 0% 0%

Use Only New Accounts FALSE FALSE FALSE FALSE

Water Use Reductions For Targeted End Uses 5% 10% 15%0.05,0.05,0.05,0.05,0.05,0.05,0.05,0.05,0.05,.1,.1,0.05,0.05,0.05,0.05,0.05,0.05,.1,.1

Evaluation Start Year 2018 2020 2020 2018

Evaluation End Year 2040 2040 2040 2040

Program Length, years 23 21 21 23

Measure Life, years 5 Permanent Permanent Permanent

Saves Hot Water FALSE TRUE TRUE TRUE

Utility Unit Cost for SF accounts, $/unit $32

Utility Unit Cost for MF accounts, $/unit $32 $5,000 $1,000

Utility Unit Cost for non-Res accounts, $/unit $32 $2,500 $5,000 $1,000

Customer Unit Cost. $/SF unit $0 $0

Customer Unit Cost. $/MF unit $0 $0 $5,000 $1,000

Customer Unit Cost. $/non-Res unit $0 $2,000 $5,000 $1,000

Annual Utility Admin & Marketing Cost 30% 30% 30% 25%

SF Number of Fixtures per Account 1 1 1 1

MF Number of Fixtures per Account 1 1 1 1

Non-Res Number of Fixtures per Account 1 1 1 3

Type of Units Leakage Account Account Accounts

Basis of Water Savings

Based on City of 

Sacramento data that 

6% of accounts have a 

leak of 1,000 gallons per 

hour.

Adjust savings to 

represent use by top 

users, not based on 

reduction of average 

account use.

Engineering estimate of 

average savings

Engineering estimate of 

average savings

Basis of Utility Costs

Focus on top 25 

customers and assume 

they represent at least 

Assume cost may triple 

as more expensive 

rebates requested MWM Estimate

Basis of Customer Costs Covers labor costs Covers labor costs

Measure Assumptions
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Measure Number 21 22 23 24

Measure Name

Promote 

Restaurant Spray 

Nozzles 

School Building 

Retrofit

Conservation Print and 

Social Media (website)

Provide Incentive for 

Large Rainwater 

Catchment Systems

Applicable Customer Classes COM/INST COM/INST SF COM/INST

Applicable End Uses

Kitchen Spray 

Wash

School Indoor and 

Outdoor use All Irrigation

Market Penetration by End Of Program (%) 25% 25% 100% 1%

Annual Market Penetration (%) 6% 3% 50% 0%

Use Only New Accounts FALSE FALSE FALSE FALSE

Water Use Reductions For Targeted End Uses 15% 10% 1% 1%

Evaluation Start Year 2017 2018 2014 2020

Evaluation End Year 2020 2027 2040 2040

Program Length, years 4 10 27 21

Measure Life, years Permanent Permanent 2 25

Saves Hot Water TRUE TRUE FALSE FALSE

Utility Unit Cost for SF accounts, $/unit $1 $0

Utility Unit Cost for MF accounts, $/unit $0

Utility Unit Cost for non-Res accounts, $/unit $50 $5,000 $5,000

Customer Unit Cost. $/SF unit $0 $0

Customer Unit Cost. $/MF unit

Customer Unit Cost. $/non-Res unit $0 $0 $15,000

Annual Utility Admin & Marketing Cost 0% 30% 15% 10%

SF Number of Fixtures per Account 1 1

MF Number of Fixtures per Account 1 1

Non-Res Number of Fixtures per Account 1 1 1 1

Type of Units Kitchen Spray Wash School Account Account

Basis of Water Savings MWM Estimate

Measure parameters 

based on MWC's 

research on the Rain 

Space system, 

designed to store 

Basis of Utility Costs

Money will go to 

upgrading irrigation 

system + retrofit of 

Coordinate on regional 

basis to save money, 

mount a campaign

Cost is $20,000 for a 

30,000 gal system; 

rebate would be 25% or 

Basis of Customer Costs MWM Estimate

Based on remainder of 

cost after rebate

Measure Assumptions
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Measure Number 25 26 27

Measure Name

Water Rate Structure 

Review

Prohibit Once 

through Cooling, 

Non-Recycling 

Fountains, Water 

Wasting Fixtures 

and Practices Mulch Incentives

Applicable Customer Classes SF,MUN COM/INST SF,MF,COM/INST

Applicable End Uses All

Process, Cooling, 

Fountains Irrigation

Market Penetration by End Of Program (%) 100% 100% 20%

Annual Market Penetration (%) NA 100% 0.9%

Use Only New Accounts FALSE TRUE FALSE

Water Use Reductions For Targeted End Uses 10% 2% 10%

Evaluation Start Year 2014 2015 2018

Evaluation End Year 2040 2040 2040

Program Length, years 27 26 23

Measure Life, years 10 Permanent 5

Saves Hot Water TRUE FALSE FALSE

Utility Unit Cost for SF accounts, $/unit $1 $0 $40

Utility Unit Cost for MF accounts, $/unit $0 $0 $75

Utility Unit Cost for non-Res accounts, $/unit $0 $100 $75

Customer Unit Cost. $/SF unit $0 $0 $100

Customer Unit Cost. $/MF unit $0 $0 $200

Customer Unit Cost. $/non-Res unit $0 $5,000 $300

Annual Utility Admin & Marketing Cost 10% 10% 30%

SF Number of Fixtures per Account 1 0 1

MF Number of Fixtures per Account 1 0 1

Non-Res Number of Fixtures per Account 1 1 1

Type of Units Account Accounts Accounts

Basis of Water Savings

Based on price 

elasticity's of -0.05 on 

indoor use and -0.20 

on outdoor use, which 

are average values in 

Assume once 

through cooling is 

no longer common

Basis of Utility Costs

Cost of periodic rate 

studies

Basis of Customer Costs

Behavior change so no 

costs but encourages 

participation in other 

programs

Measure Assumptions
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Notes: 
SF = Residential Single Family 
MF = Residential Multi Family 
COM/INST= Commercial/Institutional 
IND = Industrial     
IRR = Dedicated irrigation meters 
INS = Institutional/Public, buildings / grounds owned by the Water Utility or SOMWCWG 
MUN = Municipal 
NRSF = New Single Family Homes 
GOV = Government 
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1 .  B A C K G R O U N D  

WSO was chosen to complete pilot detailed leak detection surveys in four cities that currently purchase water from 
the Medford Water Commission, which included Central Point, Eagle Point, Jacksonville, and Phoenix.  In all of the 
surveys, a leak detection specialist sounded each available appurtenance, including valves, hydrants, and service 
connections.  This detailed method of leak detection tends to be more time consuming than only sounding above 
ground appurtenances and selected valves but is generally much more successful at finding hidden leakage.  
Detailed leak detection campaigns are especially necessary when the majority of leaks occur on service connections 
and/or the distribution system has a fair amount of non-metallic mains.  It can be difficult to located leakage on 
non-metallic mains and non-metallic service connections because the material dampens the sound caused by a 
leak. In all of cities surveyed by WSO, nearly all of the leaks found by WSO occurred on service lines, water meters 
and fire hydrants. 

2 .  E Q U I P M E N T   

WSO maintains a large stock of equipment that is required to carry out most types of leakage management 
activities including leak detection survey, measurement of flow and pressure for district measurements, and 
customer meter profiling.  The leak detection equipment used by WSO fully meets all the requirements for high 
quality leak detection, and in particular: 

 The sonic leak detection sound amplification instruments have a transducer that is rated at a minimum 

sensitivity of 1.5VG or greater 

 The correlator equipment allows for the inputting of at least four different pipe sizes / pipe types on the 

same span between the sensors.  The FCS Accucorr 3000 and Palmer MicroCall+ leak noise correlators can 

actually accommodate up to six different pipe segments of varying pipe diameter and pipe material. 



 

 

3 .  M E T H O D O L O G Y  

The leak detection survey was conducted by using sonic leak detection equipment, which included a Fluid 
Conservation System (FCS) Palmer Lmic survey instrument and a FCS ACCUCOR 3000 digital leak noise correlator.  
WSO’s leak detection specialist, Douglas Berger, completed a detailed leak detection campaign in which he made 
direct contact with all accessible distribution system appurtenances, including customer meters, fire hydrants, 
blow-off valves and back flow preventers with a Lmic sonic leak detection probe.  In areas devoid of accessible 
appurtenances, a ground microphone was used to investigate the underground mains at intervals smaller than 15 
feet.  When the ground microphone was utilized, the specialist followed the path of the mains as shown on the 
maps provided by each of the four cities.  However, in some cases it was necessary for the specialists to use their 
best judgment to determine the correct path of the underground mains. 

No mains leaks were found in this survey so it was not necessary to pinpoint leaks with the FCS ACCUCOR 3000 
digital leak noise correlator. All of the leaks were documented using a standard leak report to guide the repair 
efforts. 

4 .  F I N D I N G S  A N D  R E S U L T S  

Description Surveyed System 

In total, approximately 63 miles of main were surveyed by WSO, which is broken down in Table .  WSO was 
provided maps for each of the areas surveyed.  However, the length of main surveyed is a best estimate because 
the provided maps did not have reliable scales. 

 
Table C.1: Miles Surveyed in each South Oregon City by WSO 

 

City Length of Main 
Surveyed (miles) 

Central Point 15 

Eagle Point 21 

Jacksonville 7 

Phoenix 20 

Total 63 

 

  



 

 

Leak Detection Results 

The results of the pilot leak detection campaign are shown on a per city basis in the following section: 

Central Point: 

WSO surveyed 15 miles of the City of Central Point distribution system.  WSO found 3 meter leaks and 2 hydrant 
leaks resulting in a combined estimated leakage flow rate of 13.5 gallons per minute.  Once these leaks have been 
repaired, about 19,440 gallons per day in leakage losses will be saved.  It is important to consider that the 
estimated leak flow rates represent best estimates and therefore have a certain level of uncertainty.  The summary 
of these results is shown in  

Table . 

 

Table C.2: Central Point Leak Detection Results for the 2013 Pilot Leak Detection Campaign 

 

Eagle Point: 

WSO surveyed 21 miles of the City of Eagle Point distribution system.  WSO found 3 service line leaks, 2 meter 
leaks, 3 hydrant leaks and 1 leak on a transmission line meter (categorized as special) resulting in a combined 
estimated leakage flow rate of 39.5 gallons per minute.  Once these leaks have been repaired, about 56,880 gallons 
per day in leakage losses will be saved.  It is important to consider that the estimated leak flow rates represent best 
estimates and therefore have a certain level of uncertainty.  The summary of these results is shown in Table . 

Table C.3: Eagle Point Leak Detection Results for the 2013 Pilot Leak Detection Campaign 

 
  

Count
Estimated 

gpm

Mains - -

Service - -

Meter 3 3.5

Hydrant 2 10

Special - -

Total 5 13.5

Leak Type

Central Point

Count
Estimated 

gpm

Mains - -

Service 3 7.5

Meter 2 2

Hydrant 1 10

Special 1 20

Total 7 39.5

Leak Type

Eagle Point



 

 

Jacksonville: 

WSO surveyed 7 miles of the City of Jacksonville distribution system.  WSO found 2 service line leaks and 1 hydrant 
leak resulting in a combined estimated leakage flow rate of 12.5 gallons per minute.  Once these leaks have been 
repaired, about 18,000 gallons per day in leakage losses will be saved.  It is important to consider that the 
estimated leak flow rates represent best estimates and therefore have a certain level of uncertainty.  The summary 
of these results is shown in  

Table . 
 

Table C.4: Jacksonville Leak Detection Results for the 2013 Pilot Leak Detection Campaign 

 

 

City of Phoenix: 

WSO surveyed 20 miles of the City of Phoenix distribution system.  WSO found 1 service line leak, 1 meter leak and 
2 hydrant leaks resulting in a combined estimated leakage flow rate of 21.25 gallons per minute.  Once these leaks 
have been repaired, about 30,600 gallons per day in leakage losses will be saved.  It is important to consider that 
the estimated leak flow rates represent best estimates and therefore have a certain level of uncertainty.  The 
summary of these results is shown in Table . 

Table C.5: Phoenix Leak Detection Results for the 2013 Pilot Leak Detection Campaign 

 
  

Count
Estimated 

gpm

Mains - -

Service 2 7.5

Meter - -

Hydrant 1 5

Special - -

Total 3 12.5

Leak Type

Jacksonville

Count
Estimated 

gpm

Mains - -

Service 1 1

Meter 1 0.25

Hydrant 2 20

Special - -

Total 4 21.25

Leak Type

Phoenix



 

 

Combined: 

WSO found a total 19 leaks within all of the cities surveyed, as shown in Table .  It is estimated that once all leaks 
have been repaired, about 124,920 gallons per day in leakage losses will be saved.  This estimated reduction in 
leakage loss volume is based on the estimated flow rates of each leak detected during the comprehensive leak 
detection survey.  It is important to consider that the estimated leak flow rates represent best estimates and 
therefore have a certain level of uncertainty.   

Table C.6: Combined Leak Detection Results for the 2013 Pilot Leak Detection Campaign 

 

 

Comparison of Leak Detection Results 

The combined results of the pilot leak detection campaigns were compared to some other west-coast water 
distribution system leak detection surveys on a leak per mile of survey and leakage flow rate per mile of leakage 
basis, shown in Table .  In this comparison, the four pilot surveys completed by WSO have been combined to 
provide an adequate sample size for comparison. 

The per mile leak frequency ranges from Utility A, with 0.1 leaks per mile (1 leak per 10 miles) to Utility D, with a 
relatively high level of leakage losses resulting in an unreported leak frequency of 0.71 leaks per mile (7 leaks per 
10 miles).  The combined pilot leak detection results has in a 0.3 leaks per mile (3 leaks per 10 miles) unreported 
leak frequency and falls within this representative data set.   

The leakage per mile of survey was also determined based upon the estimated flows by the leak detection 
specialist.  The combined leak detection results for the cities also fall within the range of the west coast 
representative data set.  It is important to note that, in the leak detection program for Utility C, there were many 
small leaks on service lines and water meters, while the leak detection program for Utility B found fewer leaks but 
in general, they had much higher flow rates. 

Table C.7: West-Coast Leak Detection Results Comparison 

 

Comparing the leak detection results against the other west coast leak detection results indicates that the volume 
of unreported leakage is several times higher than the unreported leakage volumes found in some of the better 
performing west coast utilities (utilities A, B, C).  

Count
Estimated 

gpm
Count

Estimated 

gpm
Count

Estimated 

gpm
Count

Estimated 

gpm
Count

Estimated 

gpm

Mains - - - - - - - - - -

Service - - 3 7.5 2 7.5 1 1 6 16

Meter 3 3.5 2 2 - - 1 0.25 6 5.75

Hydrant 2 10 1 10 1 5 2 20 6 45

Special - - 1 20 - - - - 1 20

Total 5 13.5 7 39.5 3 12.5 4 21.25 19 86.75

Eagle Point PhoenixCentral Point Jacksonville

Leak Type

Total

Utility ID
Miles 

Surveyed

Leaks per Mile of 

Survey

Leakage per Mile of 

Survey (gal/mile/day)

A 70 0.10 144.0

B 95 0.15 773.1

C 360 0.20 249.6

MWC Combined 63 0.30 1,982.9

D 260 0.71 12,633.2



 

 

However the most important driver to decide whether to implement proactive leak detection and at what interval 
is the economic level of leakage. A simple review of the cost effectiveness of the proactive leak detection work 
shows that the leak detection campaigns were cost effective with short payback period. This is further discussed in 
the following section.   

Estimated Value of Leakage Loss Reduction and Cost Benefit Analysis 

For each system surveyed by WSO, a simple cost benefit analysis has been completed based upon the $267 per 
mile survey cost, the cost of water for each city and the estimated reduction in leakage losses as a result of this 
survey.  The estimated reduction in leakage loss volume is based on the estimated flow rates of each leak detected 
during the leak detection campaign. It is important to consider that these leak flow rates represent best estimates 
and have therefore a certain level of uncertainty. Therefore, in order to be conservative, it is recommended to 
assign a confidence limit of +/- 50% associated to the estimated leakage flow rates.  

It is important to note that for all of the distribution systems surveyed by WSO, leaks will continue to occur due to 
the aging infrastructure.  This is referred to as the natural rate of rise of leakage.  The natural rate of rise of leakage 
is not a fixed rate and can vary seasonally or change due to an operational change for the utility.   

The Medford Water Commission charges two different volumetric water rates depending on the time of year, 
classified as ‘Winter’ and ‘Summer’.  Table  shows the breakdown of the water rates charged to each of the cities 
that were surveyed by WSO.  An average of the ‘Winter’ and “Summer’ volumetric water charges was used to 
determine the payback period for each city’s leak detection services. 

 

Table C.8: Volumetric Water Charges for each City Surveyed by WSO 

 

 
  

Winter Summer Average

Central Point $4.60 $6.40 $5.50

Eagle Point $4.60 $6.40 $5.50

Jacksonville $4.60 $6.40 $5.50

Phoenix $4.60 $6.40 $5.50

Volume Charge for 10,000 Gal



 

 

Central Point 

It is estimated that once all leaks that have been detected are repaired, an estimated 7.1 MG/year in leakage losses 
will be saved as a result of the detection survey conducted by WSO and the leak repair work carried out by the City 
of Central Point Public Works Department.  In order to be conservative, it is recommended to assign a confidence 
limit of +/- 50% associated to the estimated leakage flow rates.  Therefore, the annual savings from all leaks 
detected, range from 3.5 mg to 10.6 mg, with the best estimate being 7.1 mg.  Table  shows a cost benefit analysis 
of the leak detection campaign based on the leakage estimates by WSO, which includes the assigned confidence 
limits of the results.  With a per mile cost of $267 for the leak detection services and a cost of water of $5.50 per 
10,000 gallons, the pilot water distribution system leak detection services program has a simple payback period of 
1.03 years (about 12 months) based on the best estimate of recoverable leakage.   

 

Table C.9: Cost Benefit Analysis of the Pilot Leak Detection Program in Central Point 

 
  

Lower Estimate Best Estimate Upper Estimate

2013 Detailed Leak Detection 

Campaign Recoverable Leakage (MGD)
0.010 0.019 0.0292

Total Annual Recoverable Leakage 

(MG)
3.5 7.1 10.6

Average Cost of Water per MG 

($5.50/10,000 gal)
$550 $550 $550

Estimated Cost of Recovered Water per 

Year
$1,951 $3,903 $5,854

Survey Length of Mains Surveyed 15 15 15

Cost
Total Cost of Leak Detection Program 

($267/mile)
$4,005 $4,005 $4,005

Cost 

Benefit
Payback Period (yr) 2.05 1.03 0.68
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Eagle Point 

It is estimated that once all leaks that have been detected are repaired, an estimated 20.8 MG/year in leakage 
losses will be saved as a result of the detection survey conducted by WSO and the leak repair work carried out by 
the City of Eagle Point Public Works Department.  In order to be conservative, it is recommended to assign a 
confidence limit of +/- 50% associated to the estimated leakage flow rates. Therefore, the annual savings from all 
leaks detected, range from 10.4 to 31.1 MG, with the best estimate being 20.8 MG.  Table  shows a cost benefit 
analysis of the leak detection campaign based on the leakage estimates by WSO, which includes the assigned 
confidence limits of the results.  With a per mile cost of $267 for the leak detection services and a cost of water of 
$5.50 per 10,000 gallons, the pilot water distribution system leak detection services program has a simple payback 
period of 0.49 years (about 6 months) based on the best estimate of recoverable leakage.   

 

Table C.10: Cost Benefit Analysis of the Pilot Leak Detection Program in Eagle Point 

 
  

Lower Estimate Best Estimate Upper Estimate

2013 Detailed Leak Detection 

Campaign Recoverable Leakage (MGD)
0.028 0.057 0.0853

Total Annual Recoverable Leakage 

(MG)
10.4 20.8 31.1

Average Cost of Water per MG 

($5.50/10,000 gal)
$550 $550 $550

Estimated Cost of Recovered Water per 

Year
$5,709 $11,419 $17,128

Survey Length of Mains Surveyed 21 21 21

Cost
Total Cost of Leak Detection Program 

($267/mile)
$5,607 $5,607 $5,607

Cost 

Benefit
Payback Period (yr) 0.98 0.49 0.33
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Jacksonville 

It is estimated that once all leaks that have been detected are repaired, an estimated 6.6 MG/year in leakage losses 
will be saved as a result of the detection survey conducted by WSO and the leak repair work carried out by the City 
of Jacksonville Public Works Department.  In order to be conservative, it is recommended to assign a confidence 
limit of +/- 50% associated to the estimated leakage flow rates. Therefore, the annual savings from all leaks 
detected, range from 3.3 MG to 9.9 MG, with the best estimate being 6.6 MG.  Table  shows a cost benefit analysis 
of the leak detection campaign based on the leakage estimates by WSO, which includes the assigned confidence 
limits of the results.  With a per mile cost of $267 for the leak detection services and a cost of water of $5.50 per 
10,000 gallons, the pilot water distribution system leak detection services program has a simple payback period of 
0.52 years (about 6 months) based on the best estimate of recoverable leakage.   

 

Table C.11: Cost Benefit Analysis of the Pilot Leak Detection Program in Jacksonville 

 
  

Lower Estimate Best Estimate Upper Estimate

2013 Detailed Leak Detection 

Campaign Recoverable Leakage (MGD)
0.009 0.018 0.0270

Total Annual Recoverable Leakage 

(MG)
3.3 6.6 9.9

Average Cost of Water per MG 

($5.50/10,000 gal)
$550 $550 $550

Estimated Cost of Recovered Water per 

Year
$1,807 $3,614 $5,420

Survey Length of Mains Surveyed 7 7 7

Cost
Total Cost of Leak Detection Program 

($267/mile)
$1,869 $1,869 $1,869

Cost 

Benefit
Payback Period (yr) 1.03 0.52 0.34
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City of Phoenix 

It is estimated that once all leaks that have been detected are repaired, an estimated 11.2 MG/year in leakage 
losses will be saved as a result of the detection survey conducted by WSO and the leak repair work carried out by 
the City of Phoenix Water Services Department.  In order to be conservative, it is recommended to assign a 
confidence limit of +/- 50% associated to the estimated leakage flow rates. Therefore, the annual savings from all 
leaks detected, range from 5.6 MG to 16.8 MG, with the best estimate being 11.2 MG.  Table  shows a cost benefit 
analysis of the leak detection campaign based on the leakage estimates by WSO, which includes the assigned 
confidence limits of the results.  With a per mile cost of $267 for the leak detection services and a cost of water of 
$5.50 per 10,000 gallons, the pilot water distribution system leak detection services program has a simple payback 
period of 0.87 years (about 10 months) based on the best estimate of recoverable leakage.   

Table C.12: Cost Benefit Analysis of the Pilot Leak Detection Program in Phoenix 

 

 

  

Lower Estimate Best Estimate Upper Estimate

2013 Detailed Leak Detection 

Campaign Recoverable Leakage (MGD)
0.015 0.031 0.0459

Total Annual Recoverable Leakage 

(MG)
5.6 11.2 16.8

Average Cost of Water per MG 

($5.50/10,000 gal)
$550 $550 $550

Estimated Cost of Recovered Water per 

Year
$3,071 $6,143 $9,214

Survey Length of Mains Surveyed 20 20 20

Cost
Total Cost of Leak Detection Program 

($267/mile)
$5,340 $5,340 $5,340

Cost 

Benefit
Payback Period (yr) 1.74 0.87 0.58
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5 .  C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  

Based upon this program’s results, it appears as though each of the systems surveyed would benefit from system 
wide leak detection services.  Based on the number of leaks found by WSO, all of the pilots had a payback period of 
less than 13 months.  System wide leak detection efforts would remove the backlog of unreported leakage within 
each city’s distribution system.   

It would also be of benefit for each of the cities to complete a detailed water audit and component analysis to 
determine the portion of their leakage losses that are not currently being captured by their current leakage 
intervention/management programs.  Paired with a system-wide leak detection program, a detailed water audit 
component analysis of real losses would provide each city with an economically justified plan for performing future 
leak detection efforts based upon each system’s rate of rise of leakage.  Table  shows an example of an economic 
intervention analysis results for another water utility based on their system-specific economic level of leakage and 
cost of proactive leak detection. 

 

Table C.13: Example Economic Intervention Analysis Results 

 Wholesale Cost 
Valuation of Real Losses 

Economic Intervention Frequency 26.6 month 

% of System to be Surveyed Annually 45% 

Annual Budget for Intervention $39,652 

Economic Unreported Real Losses 24.2 MG/Year 

Potential Recoverable Leakage 76 MG/Year 

 
  



 

 

Appendix D – Large Meter Supplemental Information for Water Conservation Report 

(The text and following information in Appendix D was provided by Central Point) 

 

The tables of large water meters in four cities (Jacksonville, Talent, Phoenix and Central Point) were compiled by 
Central Point’s Mike McClenathan.   

 

Meter accuracies were determined in the field by comparing flows through each meter with the same amount of 
water passing through a calibrated, portable meter.  Measurements were taken at low, medium and high flows and 
accuracies were determined for each level of flow. 

 

Some gross assumptions were made to attempt to provide an order of magnitude estimate of lost water from each 
meter on an annual basis.  The percent accuracy was multiplied by the 2011 total volume of water billed for each 
meter.  The 2011 lost water amount, assuming the flow remained constant at low, medium and high levels, was 
then calculated and reported in the last column of the spreadsheet.  These volumes are reported in cubic feet. 

 

Each city can get a sense for the amount of water not being billed from this last column.  The lost revenue 
implications become obvious when those numbers are converted to the appropriate units and then multiplied by 
the billing rate.  It would appear cost effective to take the necessary steps to replace and/or repair many of the 
large meters in each system.  In order to assure fairness to all customers meters should all be accurate to plus or 
minus 2% maximum.  AWWA Standards for meter accuracy are: 

 

Positive Displacement (PD) Meters 2” – 6”: 

2gpm-12gpm – 95%-101% 

15gpm-500gpm – 98.5%-101.5% 

 

Class I Turbine Meters 2” – 12”: 

16gpm-4,300gpm – 98%-102% 

 

Class II Turbine Meters 2” – 20”: 

4gpm-15,000gpm – 98.5%-101.5% 

 

Compound Meters 2” – 10”: 

>160gpm – No standard 

160gpm-2,300gpm – 97% - 103% 

 



 

 

Fire Service Type 3” – 10”: 

Type I 

Low Flow – Not less than 95% 

Change over point – Not less than 85% 

350gpm-4,400gpm – 97%-103% 

Type II 

Low Flow – Not less than 95% 

Change over point – Not less than 85% 

350gpm-4,400gpm – 98.5% - 101.5 

 



 

 

Jacksonville Large Meter Accuracy Report 

Meter type Meter size Address Description Flow Rate/GPM 2011/Cu. Ft Meter Accuracy Actual Usage 2011 Lost Water 

PD 2” 260 S 5
th

 City Park      

    125 213,340 96.70% 220620 7,280 

    9.9 213,340 99.80% 213768 428 

    4.1 213,340 98.10% 217472 4,132 

    Avg.  213,340 98.20% 217251 3,911 

PD 2” 350 S 1
st

 Britt      

    120 185,990 96.60% 192536 6,546 

    15 185,990 102.10% 182165 -3,825 

    2 185,990 90.20% 206197 20,207 

    Avg. 185,990 96.30% 193136 7,146 

PD 2” 548 G Apartments      

    101 213,170 94.40% 225816 12,646 

    15.2 213,170 100.50% 212109 -1,061 

    2.1 213,170 98.20% 217077 3,907 

    Avg. 213,170 97.70% 218188 5,018 

Turbo 3” 895 N 5
th

 Retirement      

    341 170,890 96.40% 177272 6,382 

    37 170,890 95.40% 179130 8,240 

    8.2 170,890 98.80% 172966 2,076 

    Avg.  170,890 96.87% 176418 5,528 

Fireline 4” 1055 N 5
th

  Mobile Home Park      

    400 1,143,770 89.10% 1283692 139,922 

    28 1,143,770 89.60% 1276529 132,759 

    32 1,143,770 98.00% 1167112 23,342 

    Avg. 1,143,770 92.23% 1240083 96,313 

         

     Avg. accuracy: 96.47% 2011 Total Lost Water: 117,916 

 
  



 

 

Meter type Meter size Address Description Flow Rate/GPM 2010/Cu. Ft Meter Accuracy Actual Usage 2010 Lost Water 

PD 2” 260 S 5
th

 City Park      

    125 238,550 96.70% 246691 8,141 

    9.9 238,550 99.80% 239028 478 

    4.1 238,550 98.10% 243170 4,620 

    Avg.  238,550 98.20% 242923 4,373 

PD 2” 350 S 1
st

 Britt      

    120 186,490 96.60% 193054 6,564 

    15 186,490 102.10% 182654 -3,836 

    2 186,490 90.20% 206752 20,262 

    Avg. 186,490 96.30% 193655 7,165 

PD 2” 548 G Apartments      

    101 167,040 94.40% 176949 9,909 

    15.2 167,040 100.50% 166209 -831 

    2.1 167,040 98.20% 170102 3,062 

         

    Avg. 167,040 97.70% 170972 3,932 

Turbo 3” 895 N 5
th

 Retirement      

    341 149,390 96.40% 154969 5,579 

    37 149,390 95.40% 156593 7,203 

    8.2 149,390 98.80% 151204 1,814 

    Avg.  149,390 96.87% 154222 4,832 

         

Fireline 4” 1055 N 5
th

  Mobile Home Park      

    400 1,155,170 89.10% 1296487 141,317 

    28 1,155,170 89.60% 1289252 134,082 

    32 1,155,170 98.00% 1178745 23,575 

    Avg. 1,155,170 92.23% 1252443 97,273 

         

     Avg. accuracy: 96.26% 2010 Total Lost Water: 117,576 

 

 

 



 

 

Phoenix Large Meter Summary Report 
Meter type Meter size Address Description Flow Rate/GPM 2011/Cu. ft. Meter Accuracy Actual Usage 2011 Lost Water 

  2" 130 S Main St Phoenix Village      

      95.80%   

      100.20%   

      95.50%   

  2" 201 Fern Valley Holiday RV      

      95.60%   

      98.30%   

      97.80%   

Turbo 3"  215 Rose        

      97.00%   

      89.80%   

      33.00%   

Compound 6" 300 Luman Bear Lake      

      102.10%   

      92.40%   

      2.70%   

  3" 745 Rose        

      73.60%   

      72.90%   

      66.40%   
 
  



 

 

Meter type Meter size Address Description Flow Rate/GPM 2010/Cu. ft Meter Accuracy Actual Usage 2010 Lost Water 

  2" 130 S Main St Phoenix Village      

    100 506 95.80% 528 22 

    15 506 100.20% 505 -1 

    2 506 95.50% 530 24 

    Avg.  506 97.17% 521 15 

         

  2" 201 Fern Valley Holiday RV      

    100 3,765 95.60% 3938 173 

    10.3 3,765 98.30% 3830 65 

    4 3,765 97.80% 3850 85 

    Avg. 3,765 97.23% 3872 107 

Turbo 3"  215 Rose        

    305 118,400 97.00% 122062 3,662 

    15 118,400 89.80% 131849 13,449 

    0.5 118,400 33.00% 358788 240,388 

    Avg. 118,400 73.27% 161601 43,201 

Compound 6" 300 Luman Bear Lake      

    336 25,959 102.10% 25425 -534 

    25 25,959 92.40% 28094 2,135 

    1.5 25,959 2.70% 961444 935,485 

    Avg. 25,959 65.73% 39491 13,532 

  3" 745 Rose        

    322 804,410 73.60% 1092948 288,538 

    14 804,410 72.90% 1103443 299,033 

    0.5 804,410 66.40% 1211461 407,051 

    Avg. 804,410 70.97% 1133504 329,094 

         

     Avg. accuracy: 80.87% 2010 Total Lost Water 385,950 

 



 

 

Talent Large Meter Accuracy Test 
Meter type Meter size Address Description Flow Rate/GPM 2011/Cu. ft Meter Accuracy Actual Usage 2011 Lost Water 

PD 2" 104 N Pac. Hwy Anjou Club      

    91 3,464,920 93.50% 3705797 240,877 

    12 3,464,920 97.80% 3542863 77,943 

    2 3,464,920 86.30% 4014971 550,051 

    Avg. 3,464,920 92.53% 3744510 279,590 

Compound 3" 220 Holiday Ln Holiday Gardens      

    337 2,677,700 97.10% 2757673 79,973 

    12.4 2,677,700 97.00% 2760515 82,815 

    0.5 2,677,700 91.70% 2920065 242,365 

    Avg. 2,677,700 95.27% 2810742 133,042 

PD 2" 300 Valley View Wal-Mart      

    110 3,841,610 94.70% 4056610 215,000 

    15 3,841,610 101.20% 3796057 -45,553 

    1.9 3,841,610 99.40% 3864799 23,189 

    Avg. 3,841,610 98.43% 3902753 61,143 

Turbo 3" 700 Talent Ave City Irrigation      

    330 10,082,300 98.00% 10288061 205,761 

    10.1 10,082,300 97.00% 10394124 311,824 

    0.5 10,082,300 91.40% 11030963 948,663 

    Avg. 10,082,300 95.47% 10561068 478,768 

         

     Avg. accuracy: 95.43% 2011 Total Lost Water: 952,543 

 
  



 

 

Meter type Meter size Address Description Flow Rate/GPM 2010/Cu. ft Meter Accuracy Actual Usage 2010 Lost Water 

PD 2" 104 N Pac. Hwy Anjou Club      

    91 3,162,770 93.50% 3382642 219,872 

    12 3,162,770 97.80% 3233916 71,146 

    2 3,162,770 86.30% 3664855 502,085 

    Avg. 3,162,770 92.53% 3417979 255,209 

Compound 3" 220 Holiday Ln Holiday Gardens      

    337 2,891,000 97.10% 2977343 86,343 

    12.4 2,891,000 97.00% 2980412 89,412 

    0.5 2,891,000 91.70% 3152672 261,672 

    Avg. 2,891,000 95.27% 3034640 143,640 

PD 2" 300 Valley View Wal-Mart      

    110 3,481,470 94.70% 3676315 194,845 

    15 3,481,470 101.20% 3440188 -41,282 

    1.9 3,481,470 99.40% 3502485 21,015 

    Avg. 3,481,470 98.43% 3536881 55,411 

Turbo 3" 700 Talent Ave City Irrigation      

    330 3,072,890 98.00% 3135602 62,712 

    10.1 3,072,890 97.00% 3167928 95,038 

    0.5 3,072,890 91.40% 3362024 289,134 

    Avg. 3,072,890 95.47% 3218809 145,919 

         

     Avg. accuracy: 95.43% 2010 Total Lost Water 600,179 

 
  



 

 

Central Point Large Meter Accuracy Report 

Meter type 
Meter 
size Address Description Flow Rate/GPM 2011/Cu. ft Meter Accuracy Actual Usage 2011 Lost Water 

Fireline 8 x 2 1 Penninger Expo      

    365 993,616 97.80% 1015967 22,351 

    54 993,616 91.00% 1091886 98,270 

    4.1 993,616 91.60% 1084734 91,118 

    Avg. 993,616 93.47% 1063070 69,454 

Compound 4" 301 Freeman Greenbrier Mobile      

    356 891,700 95.80% 930793 39,093 

    22 891,700 98.50% 905279 13,579 

    0.75 891,700 93.40% 954711 63,011 

    Avg. 891,700 95.90% 929823 38,123 

Compound 3" 4410 N Pac Hwy Crater High      

    355 1,210,400 95.70% 1264786 54,386 

    12.2 1,210,400 95.90% 1262148 51,748 

    0.5 1,210,400 97.30% 1243988 33,588 

    Avg. 1,210,400 96.30% 1256906 46,506 

PD 2" 2161 Taylor Rustic Mobile      

    100 786,000 98.80% 795547 9,547 

    15 786,000 99.20% 792339 6,339 

    2 786,000 98.20% 800407 14,407 

    Avg. 786,000 98.73% 796084 10,084 

PD 2" 4999 Biddle Super 8      

    100 424,100 93.00% 456022 31,922 

    15 424,100 95.90% 442231 18,131 

    2 424,100 89.80% 472272 48,172 

    Avg. 424,100 92.90% 456512 32,412 

         

     Avg. accuracy: 95.46% 2011 Total Water Lost 196,578 

 
  



 

 

Meter type 
Meter 
size Address Description Flow Rate/GPM 2010/Cu. ft Meter Accuracy Actual Usage 2010 Lost Water 

Fireline 8 x 2 1 Penninger Expo      

    365 1,426,800 97.80% 1458896 32,096 

    54 1,426,800 91.00% 1567912 141,112 

    4.1 1,426,800 91.60% 1557642 130,842 

    Avg. 1,426,800 93.47% 1526534 99,734 

Compound 4" 301 Freeman Greenbrier Mobile      

    356 834,600 95.80% 871190 36,590 

    22 834,600 98.50% 847310 12,710 

    0.75 834,600 93.40% 893576 58,976 

    Avg. 834,600 95.90% 870282 35,682 

Compound 3" 4410 N Pac Hwy Crater High      

    355 598,500 95.70% 625392 26,892 

    12.2 598,500 95.90% 624088 25,588 

    0.5 598,500 97.30% 615108 16,608 

    Avg. 598,500 96.30% 621495 22,995 

PD 2" 2161 Taylor Rustic Mobile      

    100 995,100 98.80% 1007186 12,086 

    15 995,100 99.20% 1003125 8,025 

    2 995,100 98.20% 1013340 18,240 

    Avg. 995,100 98.73% 1007866 12,766 

PD 2" 4999 Biddle Super 8      

    100 308,300 93.00% 331505 23,205 

    15 308,300 95.90% 321481 13,181 

    2 308,300 89.80% 343318 35,018 

    Avg. 308,300 92.90% 331862 23,562 

         

     Avg. accuracy: 95.46% 2010 Total Water Lost 194,739 
 

  



 

 

Appendix E – Description of MWC conservation programs 

This section provides a summary of the MWC’s historical and current water conservation program. 
The following activities have been conducted as part of the Medford Water Commission's conservation program through July 2013.  Activities are 
categorized by type, and may be listed in more than one category, if applicable. 
In addition to MWC, the other cities continue to have public information programs available and have adopted water conservation based pricing  

Public Information Programs: 
 
 Many conservation articles in newsletters (bill inserts); have been included for decades 
 Bill poems – on face of bill; normally focus on conservation (fun way to convey a message; receive many customer comments) 
 Web site has numerous conservation features: 

 Water Wise Gardening hosted by GardenSoft launched June 2012; includes hundreds of photos and tips; currently being edited/upgraded 

 Consumption feature; single family residential customers can compare their use with average in their neighborhood and MWC 

 ET information provided and updated regularly during irrigation season 

 Rebate information and forms 

 Many tips and links, both to internally developed material (such as local lawn watering schedules and sprinkler design tips) and other relevant 
web sites 

 Conservation for Kids section, which also includes internally developed information and links to other kid-friendly sites 
 Lawn Watering Infoline (phone recording) provides updated sprinkling times (ET based) and tips from spring to fall. 
 Frequent participation in Spring Garden Fair 
 Occasional exhibits at other venues, including Home Show and events for employees at Sabroso (now Tree Top) , Bear Creek Corp  
 Water-wise landscaping slide/Power Point presentations  
 School presentations (upon request) 
 Presentations at Kids ‘N Bugs (event held in local park) 
 Participation with local environmental education group – developed water conservation study kit for distribution 
 Brochures (some purchased, some developed internally) 
 TV interviews 
 Features in local newspaper, some of which were specifically requested, others were not instigate but served as information source 
 Promotion of various programs, such as signage prepared for stores and outreach to plumbers relative to toilet rebates 
 Bulletin boards in main office 
 Print media advertisements (none recently) 
 Water-wise demonstration garden  (discussions ongoing to replace with garden at new location) 

  



 

 

Incentive Programs: 
 
  Toilet rebates:   
 Initially launched in November 2009 only for single family residential; WaterSense 

toilets required  $95 (+$5 recycling voucher) for replacement of 2.5+gpf toilets, and 
$45 (+ voucher) for replacement of 1.6 gpf toilet or installation of WaterSense toilet in 
new construction in lieu of 1.6 gpf toilet.  Changed in July 2012 to expand to all 
customer classes and reduce amount per toilet to $85 & $40 (+ voucher). As of January 
2013, 680 toilets or average of 18 toilets per month had been rebated. 

 
  Conservation Grants:   
 Provide cost share grants as incentive for public and non-profit entities to pursue 

water efficient actions on their properties.  Preference is on retrofits and 
outdoor projects, but not limited to those.  Grants typically total up to $20,000 per 
fiscal year, but amount has varied.  This program has also opened lines of communication with large water users, including school maintenance 
staff.  Examples of grants awarded include: 

 Installation of low flow fixtures in schools following approval of bond measure to renovate schools throughout the district.  After pilot program 
the first summer, 1/8 gpf urinals became the focus, with MWC providing about $40,000 in grants over 3 to 4 year project span.  This led to other 
water efficiency measures not funded by MWC and continued relationships with school staff 

 Contribution to re-landscaping of Medford City Hall from high to low water use landscape - $20,000 

 $10,000 in each of 2 budget years for low water planter strip adjacent to a new park, aimed at demonstrating alternate treatments that can be 
used instead of typical turf planter strips 

 $10,000 toward installation of weather station & artificial turf at new high school 

 Portion of costs for conversion of stadium athletic field from grass to artificial turf - $10,000 

 Contributed to cost of retrofitting plumbing fixtures in low income housing project - $6,000 

 Shared cost of purchase of weather station for use in MWC parks -  $5,000 

 Portion of cost of low water using landscaping at new fire station 

 Shared cost of retrofitting of traffic islands from grass to low water using plants 

 Working with local church to re-landscape 18,000 square foot turf area fronting on a major thoroughfare; much of church’s match was in 
donated labor, with MWC providing needed cash for acquisition of plants, mulch, etc. - $5,100 provided for phase I; $3,900 anticipated for 
Phase II   

Indoor Conservation Activities: 

 
 Toilet Rebate Program - see description in Incentive Programs  



 

 

 Conservation Grant projects (see Incentive Programs above for more details) included the following indoor projects: 

 Installation of 1/8 gpf urinals at multiple schools  

 Retrofit of plumbing fixtures in low income housing project 
 
 Stock low flow shower heads & aerators; distribute during toilet rebate inspections and are available in the MWC office for customers requesting 

them.  Also previously stocked early closing flappers and other toilet devices 
 Small low income program with Housing Authority several years ago (aerators, showers, early closing flappers provided at no cost & installed by 

local housing agency staff) 
 Public Information - brochures, newsletters, home shows (relevant information provided) 

Outdoor Conservation Activities: 
 
 Irrigation Audits (Sprinkler Surveys): 

Initiated in 2001, primarily involving residential sites, but have also done many parks, some 
commercial, institutional and industrial campus sites.  Some targeting (including customers who are 
“drowning” neighbors), but many are based on property owners contacting MWC (sometimes due to 
high bill, others word of mouth or an advertising) Approximately 65 full audits (including complete 
report) were completed in 2012, along with numerous site visits discussed below to address irrigation-
related problems with less than full audits .  While thorough documentation of results has not been 
routinely done, there have been some notable success stories at properties where water usage has 
been reduced by 100,000 gallons per month or more. 

 
 Irrigation assistance: 

 Site visits to help customers in such ways as adjusting their irrigation controllers or needing 
winterizing tips; often new homeowners or widows whose spouses had previously handled the 
irrigation, but also other calls that come into main office relative to high summer use. 

 Spring Garden Fair exhibits focus on outdoor use, especially irrigation and landscaping. 

 GardenSoft WaterWise gardening web feature. 

 Membership in and networking with green industry though various venues, including Southern 
Oregon Landscape Association. 

 Conservation grants included contributions to the following outdoor projects: 

 Retrofit of MWC Hall landscaping 

 Planter strip demonstration project adjacent to MWC park 

 Contributions for weather stations at school and MWC facility 

 Contributions toward artificial turf installation at school stadium and high school 



 

 

 Low water use landscaping at new fire station 

 Retrofitting of parking island landscaping 

 Water-wise landscaping presentations to Master Gardeners, landscape industry 

 Water-wise demonstration garden (see note above) 

 Many newsletter articles and bill poems focus on landscaping and irrigation 

 Dissemination of current E.T. information (Format has changed over the years; initially on newspaper weather page, later a phone line through 
the newspaper. Established MWC Lawn Watering Infoline (phone) in 2000 and also available on Web site.)  

 Brochures (topics include xeriscaping, lawn watering guide, water-wise plant lists) 

 Sponsorship of local irrigation auditing training - included partial tuition payment for employees of public agencies responsible for grounds 
maintenance. 

 Involvement with MWC of Medford to revise landscape ordinances (applicable to all but single family residential parcels) to be more water wise.  
Following 3-year committee effort, the City of Medford approved the requested amendments to landscaping codes in June 2013, with the codes 
to become effective in December 2013 

Billing Practices: 

 Inclining block rates (2 blocks) adopted in 2002 for single family residential customers; changed to 3 blocks (with larger differentials) in 2011 

 Seasonal rates (higher during summer) for all other customer classes; increased difference between winter and summer rates in 2011 

 In 2011, also began charging a summer surcharge specifically dedicated to go toward financing future treatment plant; is integrated into SFR 
upper tiers and added to summer rates for others; targets the high use that will contribute to need for the plant while also helping give price 
message relative to water usage 

 Consumption comparison graph on bill  

 Leak / high use surcharge option - imposed when other efforts to inspire leak repair or changed behavior have been unsuccessful (300% 
additional charge for quantity determined to be associated with leakage or excessive use) 

Utility Programs: 

 System fully metered 

 Meter testing program (prior to installation - all meters; periodic retesting - primarily large meters) 

 High system maintenance standard; non-revenue percentage usually below 10% 

 Keep database on pipe condition; plan to integrate into GIS layer this year 

 Beginning in 2009, efforts were increased to better account for non-revenue water.  MWC now documents water usage associated with water 
quality testing, hydrant flushing, etc. and work with fire departments and others who use hydrants to obtain usage reports.  



 

 

Customer Leak /Water Waste Programs: 

 High use notices included in bills when usage spikes and/or meter reader observes evidence of leaks 

 Toilet dye tablets and strips are handed out or mailed to customers inquiring about moderately high usage 

 High use letters and toilet dye strips are mailed each spring to single family residences with water usage that is approximately 3 times higher 
than average over the winter; if same property still has high usage in subsequent year, further efforts are made, including calling and 
personalized letters  

 Significant actions taken regarding largest or persistent leakage or blatant waste: 
o Some actions are generated by reviewing monthly list of highest water users for each customer class  (several very large leaks – >500,000 

gpm -  at multifamily residential complexes have been discovered this way) 
o Initial contact often via meter reader, high use notice or phone call 
o Meter master placed on meters to get continuous readings for several days; helps to confirm leakage and magnitude 
o Subsequent contacts mention high use surcharge (see description in Billing Practices above), and ultimately give deadline when surcharge 

will be imposed; threat is usually sufficient, but if not, imposition of the surcharge is usually successful in generating action 
o Water waste regulations also allow termination of water service if leak or excessive water usage is not corrected or if urgent action is 

necessary due to damage to a neighboring property.  This is sparingly used (deadlines before termination will occur have been imposed 
about 5 times in 15 years) and actual termination has only occurred once. 

Miscellaneous: 
 

 Worked with Medford Building Dept. to change protocols for installation of pressure regulation valves when they are needed on private services; 
location to be in valve box as close to meter as possible to better confirm that they are installed where required and that they serve all plumbing 
on the property, including irrigation. 

 Worked with City of Medford parks department in many ways, from providing irrigation audits to influencing how city-maintained sites are 
landscaped.   

 


