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Executive Summary 

The Joint Water Commission (JWC), one of the largest water providers in the State of Oregon, 
has implemented myriad water management and conservation measures in an effort to be a 
leader among water providers in efficient and effective water management and conservation.  

The purpose of this Water Management and Conservation Plan (WMCP) Progress Report is to 
document the JWC’s progressive and comprehensive water management and conservation 
efforts in recent years and to comply with water right permit conditions. The Oregon Water 
Resources Department (OWRD) uses progress reports to determine whether five-year water 
management and conservation benchmarks established in the JWC’s 2010 WMCP are being met, 
whether it will authorize additional diversion of water under extended permits, and/or if 
schedule changes proposed in updated plans are reasonable and appropriate. 

As a result of individual JWC member agency efforts and partnerships, the JWC has made 
significant improvements in water system management and increased the breadth and 
effectiveness of water conservation measures since developing the approved 2010 JWC WMCP. 
The JWC’s achievements exemplify the JWC’s determination to satisfy OWRD rule 
requirements and to be a water provider known for exceptional water management and 
conservation. 

The JWC 

The JWC is made up of four member agencies: the Cities of Hillsboro, Forest Grove, and 
Beaverton, and the Tualatin Valley Water District (TVWD).  The JWC water supply consists of 
water from the Tualatin River, including two tributaries, and the Middle Fork of the North Fork 
of the Trask River, as well as stored water from Barney Reservoir (Trask River watershed) and 
Scoggins Reservoir (Tualatin River watershed).  Stored water from both reservoirs is released 
into the Tualatin River and the JWC diverts its water supply from the Tualatin River at the 
Spring Hill Intake south of the City of Forest Grove.   

Progress Report Contents and Highlights 

This progress report consists of five sections.   

 Section 1 is an introduction that describes the water rights reporting 
requirements established by the OWRD.   

 Section 2 describes the status of 5-year water management and conservation 
benchmarks established in the 2010 JWC WMCP for each JWC member 
agency.  Accomplishments include: 

o City of Hillsboro: Replaced sonic master meters with more accurate 
magnetic meters, installing automated meter reading (AMR), added a 
residential WaterSense toilet rebate program and weather-based 
irrigation controller program, and added water conservation 
information to its website. 

o Forest Grove: Implemented improvements in water audit record 
keeping, converting meters to AMR, and preparing to implement a 
high-efficiency toilet rebate program. 
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o Beaverton: Relocated and replaced the 36-inch master meter that was 
at Cornelius Pass Rd, started reading water meters monthly, and 
implemented a WaterSense-based rebate program for high-efficiency 
washing machines and toilets. 

o TVWD: Replaced nearly all large meters with AMR meters, replaced 
the master meter serving the Metzger service area, initiated 
construction of the new master meter for the Wolf Creek service area, 
and began providing indoor and outdoor water use assessments upon 
customers request and when recommended by Staff. 

 Section 3 summarizes average daily and average monthly diversions under 
the JWC water rights and additional member agency water rights.  

 Section 4 presents consumption by customer class for each JWC member 
agency.  Total annual consumption has been lower in recent years for all 
member agencies, except the City of Hillsboro, compared to annual 
consumption before 2008 reported in the JWC WMCP.  

 Section 5 presents the annual water audits for each JWC member agency. 
Both the City of Hillsboro and the City of Beaverton have maintained 
unaccounted-for water (i.e. water loss) below 10 percent in recent years. 
TVWD believes that its unaccounted-for water has remained below 10 
percent annually based on water audits in 2007 and 2008, but TVWD cannot 
confirm this due to faulty meter readings. TVWD has been working with the 
Portland Water Bureau (PWB), a wholesale provider, to correct meter 
inaccuracies that have been identified with the PWB master meters serving 
TVWD’s service areas. The City of Forest Grove fixed a significant leak in 
2015 and is working to address meter inaccuracies and accounting issues that 
have contributed to unaccounted-for water ranging between 13.5 percent and 
19.7 percent since 2008. 
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SECTION 1  
Progress Report Elements 

Introduction 

On September 9, 2010 the Oregon Water Resources Department (OWRD) approved an 
extension of time for Permit S-50879, which required a Water Management and Conservation 
Plan (WMCP) before diverting any water under the permit.  On September 14, 2010 OWRD 
issued a Final Order approving the Joint Water Commission’s WMCP, which authorized the 
diversion of up to 26 cfs under Permit S-50879 and included the requirement that the Joint 
Water Commission submit a progress report by September 14, 2015 containing information 
required under OAR-086-0120(4). On December 15, 2011 OWRD issued a Final Order approving 
a change in point of diversion on Scoggins Creek under Permit S-50879 to the JWC’s Spring Hill 
Intake and issued superseding Permit S-54737 to describe the approved change in point of 
diversion.  Permit S-54737 restates the requirement to submit a WMCP progress report by 
September 14, 2015.  

OAR-086-0120(4) states that progress reports submitted by municipal water suppliers shall 
include the following: 

(a) A list of the benchmarks established under OAR 690-086-0150 (i.e. benchmarks 
described in the most recent WMCP) and a description of the progress of the municipal 
water supplier in implementing the associated conservation or other measure;  

(b) Average monthly and daily diversions under each water right held by the water 
supplier for the previous five years;  

(c) A description of the results of the annual water audit required under OAR 690-086-
0150(4)(a) (i.e. description of an annual water audit that includes a systematic and 
documented methodology for estimating any unmetered authorized and unauthorized 
uses); and 

(d) A comparison of quantities of water used in each sector as identified and described 
in OAR 690-086-0140(6) (i.e. water use characteristics of customers by category, such as 
residential, commercial, and industrial, and any other uses described in the most recent 
WMCP) with the quantities of water used in each sector for the previous five years. 

OWRD uses progress reports to determine whether five-year benchmarks are being met, 
whether it will authorize additional diversion of water under extended permits, and/or if 
schedule changes proposed in updated plans are reasonable and appropriate. 

Joint Water Commission 

The Joint Water Commission (JWC) is the primary drinking water supplier in Washington 
County, Oregon. The JWC is made up of four member agencies: the Cities of Hillsboro, Forest 
Grove, and Beaverton, and the Tualatin Valley Water District (TVWD). The JWC is governed by 
a Board of Commissioners (three commissioners from each agency), and the City of Hillsboro 
serves as the managing agency. Each member agency has individually-owned water-related 
facilities, and varying levels of ownership in the JWC and the JWC’s water treatment, storage, 
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and transmission facilities. The JWC has been assigned the state and federal Public Water 
System Identification Number 41003791. 

The JWC water supply comes from two surface water sources: the Tualatin River including its 
tributaries Sain Creek and Scoggins Creek, and the Middle Fork of the North Fork of the Trask 
River. In addition to diverting water directly from these sources (“direct diversion” or “live 
flow”), in the summer months the JWC uses water from storage supplies in Barney Reservoir on 
the Middle Fork of the North Fork of the Trask River, and Scoggins Reservoir (Hagg Lake) on 
Scoggins Creek, a tributary of the Tualatin River. Stored water from the Trask River watershed 
is piped across a narrow Coast Range divide into the headwaters of the Tualatin River.  The 
JWC diverts its water supply from the Tualatin River at the Spring Hill Intake south of Forest 
Grove. Water is treated at the JWC Water Treatment Plant located at 4475 SW Fern Hill Road. 

Progress Report Organization 

This progress report fulfills the requirements of the Oregon Administrative Rules adopted by 
the Water Resources Commission in November 2002 (OAR Chapter 690, Division 86). The 
progress report is organized into the following sections, each addressing specific sections of 
OAR-086-0120(4): 

Section Requirement 

Section 1 – Progress Report Elements OAR 690-086-0120(4) 

Section 2 – Water Conservation Benchmarks  OAR 690-086-0120(4)(a) 

Section 3 – Water Right Diversions  OAR 690-086-0120(4)(b) 

Section 4 – Water Consumption  OAR 690-086-0120(4)(d) 

Section 5 – Annual Water Audit  OAR 690-086-0120(4)(c) 

 
Sections 2 through 5 each provide the required information broken out by the four JWC 
member agencies.  

 

 

                                                      
1 In the past, this identification number referred to both the JWC and the City of Hillsboro distribution system. JWC retained the 
original number, and the City of Hillsboro now has Public Water System Identification Number OR4101513.  
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SECTION 2  
Water Conservation Benchmarks 
This section satisfies the requirements of OAR 690-086-0120(4)(a). 

This rule requires a list of the benchmarks established in the most recent WMCP and a description of the 
progress of the municipal water supplier in implementing the associated conservation or other measure. 

Introduction 
This section of the progress report highlights progress that the JWC member agencies have 
made over the past five years in meeting water conservation benchmarks established in the 
JWC’s 2010 WMCP.  JWC member agencies have made significant investments in time and 
resources to improve water conservation and to meet water conservation benchmarks. The 
combination of individual JWC member agencies efforts and their partnership with the 
Regional Water Providers Consortium have enabled the JWC to continue its comprehensive 
support of water conservation and to maximize improvements in water conservation since 2010. 
This section presents highlights from Appendix A, which states each of the conservation 
benchmarks established in the JWC’s 2010 WMCP and provides the required description of the 
progress made towards meeting each benchmark. 

City of Hillsboro: Water Conservation Highlights 

Annual Water Audit 

Summary of Benchmarks:  The City will continue to conduct annual water audits and to collect 
annual water audits from other JWC member agencies, and will revise the bulk water program 
used for construction purposes.  

Status: 

 The City has gone from negative unaccounted-for water to 5.8 percent unaccounted-for 
water in 2014. 

 The City approved and implemented a new bulk water program in Spring 2010. 
 

Water Meters 

Summary of Benchmarks: The City will fully install an automated meter reading (AMR) system 
within 10 years, continue to meter all connections, and replace City of Hillsboro and JWC sonic 
meters with magnetic flow meters. 

Status: 

 The City has installed AMR in approximately 70 percent of existing customer meters.  
The project is on track to be finished in 2020, as planned. 

 The City replaced all City of Hillsboro sonic master meters in Fall 2010 with magnetic 
meters. Replacement of these master meters has resulted in more accurate unaccounted-
for water data. The JWC WTP raw water and finished water sonic master meters are 
budgeted for replacement in Fiscal Year (FY) 2015-2016. 
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Water Rates and Billing  

Summary of Benchmarks: The City will conduct a rate study by 2013, analyze potential impacts to 
water conservation that may occur from adjusting the rate structure, and continue to promote a 
conservation-based rate structure. 

Status: 

 The City completed its rate study and has begun implementing study recommendations.   
o The City adjusted the rate structure so each customer class is billed fairly for 

system demand. 
o The City increased rates by 6.5 percent across all customer classes in 2014, and 

plans to raise rates approximately 6 percent per year for the next five years. 
o The City continues to have a three-tiered water rate system to promote water use 

efficiency.  

 The City's Irrigation customer class rate is set high to promote conservation and to 
reduce water demand peaks during the summer season.  
 

Leak Detection and Pipeline Repair/Replacement 

Summary of Benchmarks: The City will continue its leak detection and line maintenance program, 
use the AMR program to monitor for leaks, and maintain an annual budget for its pipeline 
replacement program. 

Status: 

 The City conducts leak surveys during the winter.  Leaks are then evaluated for their 
potential water loss and fixed on a prioritized basis.  

 The City is in the process of purchasing a new leak detection system. 

 The AMR program is designed to flag both intermittent leaks and sustained leaks in the 
customer side of the distribution system.   

 The City updated its leak adjustment policy in 2014.   

 The City targets approximately $2 million per year in funded depreciation projects to 
replace high priority aging infrastructure.  The actual dollar value budget varies each 
year based on revenue and overall expenditure projections.  

 

Public Education 

Summary of Benchmarks:  The City will continue its aggressive water conservation public 
outreach program and provide more information about water conservation on its website. 

Status: 

 In 2010, the City added another Conservation staff person to further implement 
conservation programs.  

 In 2011, the City added a residential WaterSense toilet rebate program, and partnered on 
an indoor water and energy audit program with the Energy Trust of Oregon. In 2014, 
the audit program changed from including a site visit to operating completely online. 

 In 2013, the City designed a water-saving devices display board for events, which allows 
customers to only take the devices that they want to install rather than handing out 
generic kits.  



Water Conservation Benchmarks 

2-3 

 

 The City added descriptions of conservation programs to the hillsborowater.org website, 
along with teacher resources for water conservation education.  

 In 2010, the City added a website about the City’s water supply, which includes a water 
conservation section.  

 The City added a gardening website, www.hillsborogardening.org with sustainable 
plant options.   

 The City continues to implement its youth education program, which consists of 
classroom presentations about water resources that integrate water conservation 
messages.   

 The City contributes $1,000 and staff time to help coordinate the annual Clean Water 
Festival, a regional water educational learning opportunity for fourth and fifth graders.   

 

Technical and Financial Assistance 

Summary of Benchmarks:  The City will promote water-wise gardening among the community 
gardens in the City, work with Master Gardeners to promote water-wise gardening techniques 
for the general public, and become a member of the Alliance for Water Efficiency. 

Status: 

 In the past five years, the City has provided such items as compost, water-wise 
gardening educational information, rain gauges, aqua spikes, and planting brochures to 
community gardens. 

 The City assisted with the development of two new water-wise demonstration gardens 
and is currently partnering with Jackson Bottom to establish a water-wise demonstration 
garden that should be completed in 2016. Jackson Bottom is a City park and a high-
traffic recreation area. 

 The City became a member of the Alliance for Water Efficiency in 2010.  

 In 2011, the City provided a water audit and expertise in behavioral changes to Calvary 
Lutheran Church.   

 

Supplier Financed Retrofit/Replacement of Inefficient Fixtures 

Summary of Benchmarks:  The City will complete a feasibility study (in conjunction with the City 
of Beaverton) on the most effective rebate programs within EPA’s new WaterSense program 
and present recommended rebate program updates to the Hillsboro Utilities Commission, as 
well as evaluate whether to implement an evapotranspiration (ET) controller pilot program and 
to promote installation of more waterless urinals. 

Status: 

 The City completed the rebate feasibility study in 2010 using funding from the Water 
Conservation, Reuse and Storage Grant Program (established by Senate Bill 1069).  

o Based on the study, the Utilities Commission approved adding WaterSense-
labeled high-efficiency toilet rebates and partnering with the Energy Trust of 
Oregon for affordable indoor audits.  

o The City implemented both programs in 2011 and the programs are ongoing. 

 In 2013, the City expanded the rebate program to include mobile homes, condominiums, 
and town homes if the residence is owned, even if the residence is served by a common 
meter.  
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 In addition to a water audit and expertise in behavioral changes that the City provided 
to Calvary Lutheran Church in 2011, City staff provided $1,500 in funding for toilet 
replacements.  The retrofits reduced average daily usage an average of 470 gallons per 
day. 
 

 Based on what the City learned from TVWD and the rebate feasibility study, City staff 
decided to implement an ET program for City customers.  In 2014, the City added $200 
residential rebates for WaterSense-labeled Weather-Based Irrigation Controllers. The ET 
program has been very popular. 

 In 2014, the City funded a WaterSense-labeled Irrigation Controller for International 
Paper. 

 The City interviewed Forest Hills (previously known as Westside Lutheran) about the 
waterless urinals pilot project and found no major problems.   In 2014, the City funded 
two additional waterless urinals for the school.  
 

Reuse, Recycling, and Non-potable Water Opportunities 

Summary of Benchmarks:  The City will include a preliminary water reuse feasibility study in its 
next water system master plan. 

Status: 

 The City’s 2014 Water System Master Plan identified two sources of wastewater for 
reuse purposes:  treated effluent from Clean Water Services’ Rock Creek Advanced 
Wastewater Treatment Facility for domestic potable water supply, and the "process 
wastewater" stream from industries in the Hillsboro Dawson Creek area. 

 The City continues to explore water reuse feasibility with Clean Water Services and 
other industrial customers. 
 

City of Forest Grove: Water Conservation Highlights 

Annual Water Audit 

Summary of Benchmarks: By 2011, the City will improve water audit record keeping and consider 
ways of changing computer software to better compare and report water use. 

Status: 

 In 2012, the City implemented improvements in water audit record keeping. 
 Production and consumption reports are generated and used to analyze water loss. 

 

Water Meters 

Summary of Benchmarks: The City will continue to meter all connections and will convert all 
meters to AMR meters within seven years. 

Status: 

 The City continues to meter all connections. 
 The City continues to convert its meters to AMR. The City plans to complete the 

conversion of its meters to AMR within the next two years. 
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Water Rates and Billing  

Summary of Benchmarks: The City will continue a volumetric rate for each customer class, the 
three-tiered rate structure for single-family customers, and the City will continue providing 
conservation messages on water bills.  

Status: 

 The City continues to use a volumetric rate for each customer class and a three-tier rate 
structure for the single-family customer category. 

 The City continues to provide water conservation messages in water bills. 
 

Leak Detection and Pipeline Repair/Replacement 

Summary of Benchmarks: The City will continue the current system-wide leak repair program. 

Status: 

 The City continues to implement its leak detection and repair program as described in 
the JWC’s 2010 WMCP. 

 

Public Education 

Summary of Benchmarks: The City will continue its current public education activities and 
expand its website to include more water conservation information. 

Status: 

 The City continues to implement the public education activities described in the JWC’s 
2010 WMCP. 

 The City is still working to add more water conservation information to its website, 
including a link to the ET data. 

 

Technical and Financial Assistance 

Summary of Benchmarks: Within five years, the City will evaluate expanding the current home 
energy audit program to include more water conservation consultation. 

Status: 

 The City evaluated the current home energy audit program and decided not to include 
more water conservation consultation at this time. The City will focus its resources on its 
other water conservation measures instead.  

 

Supplier Financed Retrofit/Replacement of Inefficient Fixtures 

Summary of Benchmarks: In 2010, evaluate the potential costs, market penetration, and water 
savings from expansion of the rebate program. 

Status: 

 The City Council created a goal to provide a residential high-efficiency toilet rebate 
program and the City is preparing to budget for the program. 
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Reuse, Recycling, and Non-potable Water Opportunities 

Summary of Benchmarks: The City will continue to forward customer and business inquiries on 
water reuse and recycling to Clean Water Services, to recycle backwash water, and to seek non-
potable water use opportunities. 

Status: 

 The City continues to forward customer and business inquiries on water reuse and 
recycling to Clean Water Services. 

 The City continues to recycle backwash water and to seek non-potable water use 
opportunities. 
 

City of Beaverton: Water Conservation Highlights 

Annual Water Audit 

Summary of Benchmarks: The City will continue to conduct an annual water audit and to 
participate in the JWC annual water audit program. 

Status: 

 The City relocated and replaced the 36-inch master meter that was at Cornelius Pass Rd 
due to suspected errors in the old meter as the result of a lightning strike. The new 
magnetic meter is now located at the SE corner of Tualatin Valley Highway and SW 
209th.  The work was completed in early 2015. 

 

Water Meters 

Summary of Benchmarks: The City will pilot an AMR program and continue the current meter 
testing and maintenance program. 

Status: 

 The City replaced 350 meters in 2010, 530 meters in 2011, 350 meters in 2012, 360 meters 
in 2013, and 440 meters in 2014. 

 The City investigated an AMR program in 2010-2011 and found that the program would 
not have a reasonable economic benefit to the City under current pricing of AMR 
meters, including the field installation costs.  

 The City investigated the possibility of a joint fixed-network AMR system with Portland 
General Electric (PGE), but PGE decided not to pursue the joint project in 2011.   

 The City has been investigating a product called "Virtual Network," which is backed by 
Verizon and is supposed to be capable of retrofitting existing meters to achieve the 
equivalent of a fixed network AMR system using cell phone technology. 
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Water Rates and Billing  

Summary of Benchmarks: The City will conduct a rate study to evaluate alternative rate structures 
that encourage water conservation and evaluate the feasibility of providing water conservation 
messages in water bills. 

Status: 

 The City completed a rate study in 2012 that evaluated rate alternatives and developed a 
rate model to test various rate modifications.  

o The rate study determined that a "tiered rate structure" is not in the best interest 
of the City at this time, because it would not be effective at helping to conserve 
water, would require a high administrative burden, and could not be carried out 
with the City's existing financial software.   

o The City has implemented one recommendation from the study by increasing 
fixed monthly charges to improve revenue stability.  

 The City's annual rates have increased approximately 5 percent per year in recent years 
by modifying base and commodity charges.  

 Based on recommendations from an HDR study on System Development Costs, the City 
recently started reading meters monthly.   

 The City has always had monthly bills for sewer and storm drain charges, and recently 
started monthly billing for the water base charge and water usage. 

 Currently, mailed water bills include approximately 2 conservation inserts per year. The 
City plans to use new hard copy bills in Spring 2016, which will have space for small 
water conservation messages.  

 The City's website for online payments began showing previous water use in customer 
water bills in August 2015 and the City has initiated discussions about adding water 
conservation messages to water bills.  
 

Leak Detection and Pipeline Repair/Replacement 

Summary of Benchmarks: The City will continue spending approximately $1 million annually on 
pipeline repairs and replacements and continue implementing its leak repair and pipeline 
replacement program. 

Status: 

 The City continues to implement its annual capital improvements program to identify 
old and leaking mains and replacement/renewal projects of high priority water lines.  

 The City replaces water lines based on the history of leaks in a particular water line and 
cost-effectiveness, and is beginning to consider the need to replace water lines based on 
corrosion potential.   

 The City's budget continues to meet or exceed $1 million for replacement/renewal of 
aging water distribution system facilities.  

 The City contracts for leak detection surveys as needed. 
 The City has asset-management software that helps City staff maintain the water system 

and stay aware of the age of water lines.  
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Public Education 

Summary of Benchmarks: The City will continue to participate in local and regional public 
education and outreach activities. 

Status: 

 The City's annual water conservation budget is $34,000, of which $17,000 goes to the 
Regional Water Providers Consortium water conservation program, which is the 
backbone of the City's conservation program.  

 The City continues to participate in local, JWC Events and Education Committee, and 
regional public education and outreach activities, such as the Children's Clean Water 
Festival.   

 The City had 6 grade school water conservation performances and distributed 
conservation literature.  

 Conservation information and water savings devices are available to the public at City 
Hall and the City Public Library. 

 

Technical and Financial Assistance 

Summary of Benchmarks: The City will conduct a water audit of the Beaverton School District and 
continue to offer two free water audits per year to large water users. 

Status: 

 The City completed a water audit of the Beaverton School District. 

 In 2011, the City completed a water audit for a homeowners association that evaluated the common 
area irrigation system and identified many areas in need of maintenance and repairs.  

 The City continues to offer two water audits each year to large water customers.  
 

Supplier Financed Retrofit/Replacement of Inefficient Fixtures 

Summary of Benchmarks: The City will complete a feasibility study (in conjunction with the City 
of Hillsboro) on the most effective rebate programs within EPA’s new WaterSense program. 

Status: 

 In 2010, the City completed the rebate feasibility study, and based on results of the 
study, the Beaverton City Council approved a WaterSense-based rebate program for 
high-efficiency washing machines and toilet replacement to reduce water use.   

o Annual funding of the program has ranged between $10,000 and $20,000.   
o The program has resulted in 390 rebates since 2012. 
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Reuse, Recycling, and Non-potable Water Opportunities 

Summary of Benchmarks: The City will continue to forward customer and business inquiries on 
water reuse and recycling to Clean Water Services and will consider non-potable water use 
opportunities as they arise. 

Status: 

 The City recently annexed 540 acres of undeveloped land and expects up to 13,000 
residents to reside there as land is developed. The City is considering using an existing 
aquifer storage and recovery (ASR) test well to serve non-potable water (for irrigation, 
toilet flushing, etc.) to new customers (e.g. new high school, fire station, commercial 
sites, and high density housing) through a "purple pipe" water distribution system.   
 

Other Conservation Measures 

Summary of Benchmarks: The City will expand the ASR program by adding approximately 2 new 
wells over the next 5 to 10 years. 

Status: 

 The City became one of three entities participating in a new JWC ASR program in 2010.  
 The JWC ASR program participants conducted a major ASR feasibility study in 2010 to 

evaluate a potential ASR program on Cooper Mountain with up to 14 wells.  
o The potential ASR program would store up to 2.5 billion gallons of treated 

drinking water from plentiful winter river flows and the JWC would pump out 
the stored water for summer time use.  

 The JWC ASR program participants drilled two ASR test wells in 2011.   
o The test wells showed a future pumping capacity of 12 mgd to meet summer 

time peak use, which can be used to reduce demands on surface water sources 
during periods of low flow.  

 The City is preparing to update its Water System Master Plan in FY 2015-2016, which 
will include analyses/recommendations of efforts that may be needed to reduce 
unaccounted-for water and to increase water conservation.  

 

TVWD: Water Conservation Highlights 

Annual Water Audit 

Summary of Benchmarks: TVWD will continue to conduct annual water audits and to submit 
annual water audits to the JWC, and will examine water use data to determine trends or abrupt 
changes. 

Status: 

 TVWD believes that unaccounted-for water (i.e. water loss) has remained below 10 
percent annually based on water audits in 2007 and 2008, but this cannot be confirmed 
due to faulty meter readings.  

 TVWD has worked with the Portland Water Bureau (PWB) to correct meter inaccuracies 
that have been identified with the PWB master meters serving TVWD’s Wolf Creek and 
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Metzger service areas. TVWD believes that the master meter performance is a likely 
major contributor to recent negative water loss values.  

 Construction of a new appropriately-sized Wolf Creek master meter is currently 
underway.  

 In March 2015, PWB replaced the master meter serving the Metzger service area, and 
TVWD and PWB have confirmed the accuracy of this new meter.  

 TVWD identified a need to account for aquifer storage and recovery within its water 
auditing calculation spreadsheet.    

 TVWD completed a thorough investigation of its operations and found no issues in its 
billing system or the operation of its interties with other water systems.  

 
Water Meters 

Summary of Benchmarks: TVWD will install AMR meters for all commercial accounts by 2013, 
evaluate the feasibility of expanding the AMR program by 2015, and continue the current meter 
testing and maintenance program. 

Status: 

 TVWD has been replacing non-residential class meters 3-inches and larger with Badger 
ORION water meters, which have a data logging capability to aid leak detection 
troubleshooting and conservation efforts.   

o As of 2014, TVWD has replaced nearly all large meters with new Badger ORION 
models; only 12 meters remain to be replaced.   

 Based on an assessment of the benefits, costs, and feasibility of a broader scale AMR 
program, TVWD expanded its AMR program.    

o As of May 2014, TVWD has installed approximately 13,081 AMR meters 
throughout the system. 

 TVWD has continued its current meter testing and maintenance program.  
 

Water Rates and Billing  

Summary of Benchmarks: TVWD will continue the two-tiered inclining block rate structure. 

Status: 

 TVWD completed a 2012 Cost of Service Rate Study, which TVWD carried out in an 
effort to increase revenue stability for the District while maintaining a strong 
conservation message for customers, as well as to plan for stable and predictable rate 
changes to avoid sudden and/or unexpected rate increases.  

o Based on findings in the Rate Study, TVWD decided to maintain the existing 
inclining block rate structure and to increase base charges for all meter classes 
over a three-year period, beginning in Fiscal Year 2013, to recover a greater 
portion of the TVWD’s fixed costs  

 Billing statements now have a small space available for brief conservation messages.   
 Greater detail and itemization of bill costs have been incorporated into TVWD invoices. 
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Leak Detection and Pipeline Repair/Replacement 

Summary of Benchmarks: TVWD will continue to periodically perform leak detection surveys, to 
educate customers about leak detection and repair, and to implement its current leak repair and 
water line replacement program. 

Status: 

 TVWD believes that unaccounted-for water has remained below 10 percent annually, 
but this cannot be confirmed due to faulty meter readings.  

o As described above, TVWD has worked with PWB to correct meter inaccuracies.  
 In 2011, TVWD used a leak correlator to conduct a leak survey of the Metzger system.   
 In 2012, TVWD completed the testing of five different types of pipe materials to develop 

solutions in areas with highly corrosive soil, which is leading to premature failure in 
ductile iron pipes.  

 In 2013, TVWD completed installation of the four different types of pipe materials. 

 TVWD recently reviewed the effectiveness of Badger ORION data logging meters and 
determined that they have helped diagnose leaks on non-residential meters 3-inches and 
larger. 

 TVWD budgeted $1.6 million from 2009 to 2011 and $2.5 million from 2011 to 2013 for 
replacement of old water mains.  

 

Public Education 

Summary of Benchmarks: TVWD will work with local schools to develop new and creative 
programs that foster water stewardship. 

Status: 

 TVWD continues to conduct youth education programs in its K-5 schools and to develop 
new programs to foster water stewardship.  

 TVWD staff conducts five different water programs and is an active partner in the 
Children's Clean Water Festival.  

 
Technical and Financial Assistance 

Summary of Benchmarks: TVWD will evaluate the home water assessment pilot program and 
continue to promote the Business, Industry, Government and Multi-Family (BIG) program. 

Status: 

 TVWD staff provide indoor and outdoor water use assessments to TVWD customers 
upon request and when recommended by staff due to high water use.   

 BIG customers continue to have access to rebates for the installation of high-efficiency 
toilets, weather-based irrigation controllers, high-efficiency irrigation nozzles, and 
customer organized proposals.  Indoor and outdoor water use assessment services are 
also available to commercial customers.                               

 

  



Water Conservation Benchmarks 

2-12 

 

Supplier Financed Retrofit/Replacement of Inefficient Fixtures 

Summary of Benchmarks: TVWD will evaluate its rebate programs, use information from the 
evaluations to attract new participants, investigate opportunities to promote EPA WaterSense-
labeled products, and continue to promote use of ET technology. 

Status: 

 TVWD uses a conservation tracking sheet, which provides data used to develop 
conservation goals, tracks history of conservation measures, guides the process for 
meeting conservation measure goals, and estimates gallons of water saved each fiscal 
year.  

 Based on a rebate evaluation and TVWD’s desire to reduce water use on peak days, 
TVWD has continued to provide commercial and residential rebates that promote ET 
technology and water conservation. 

 TVWD evaluated residential rebates in 2012 and decided to discontinue the washing 
machine rebate after 10 years and to allocate those funds to meet the current high 
demands for the WaterSense -labeled toilet rebates.  

 TVWD analyzed customer metered data to determine consumption savings resulting 
from BIG rebate projects. Average water savings was approximately 20 percent 
compared with 2006-2010 water use. 

 TVWD uses rebate case study data to promote TVWD’s conservation programs in its 
BIG Newsletter and during various speaking opportunities and events held throughout 
TVWD’s service area. 

 TVWD promotes the EPA WaterSense program through a variety of approaches. 

 TVWD offers workshops and presentations to educate customers and landscape 
professionals on ET technology.  

 The Water Efficient Demonstration Garden at TVWD headquarters incorporates ET 
technology to establish and apply irrigation schedules.   

 

Reuse, Recycling, and Non-potable Water Opportunities 

Summary of Benchmarks: TVWD will develop opportunities to work with BIG customers that will 
encourage reuse, recycling, water conservation, and water efficiency. 

Status: 

 TVWD's BIG program encourages commercial and production customers to recycle and 
reuse water, and to reduce their water consumption.  

 The Customer Organized Proposal Rebate program (COPR) provides rebates for water 
reuse and recycling projects, such as the elimination of single-pass cooling and 
improved cooling tower water treatment.  
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SECTION 3  
Water Right Diversions 
This section addresses the requirements of OAR 690-086-0120(4)(b). 

This rule requires a description of average monthly and daily diversions under each water right held by 
the water supplier for the previous five years. 

Introduction 
This section of the progress report presents average daily and average monthly diversions 
under water rights held by the JWC and its member agencies from 2008 through 2014, as shown 
in Exhibit 3-1 through 3-4.  Although seven years of diversion data is not required, data from 
2008 through 2014 are shown in this progress report to provide a continuous record beyond the 
last year reported in the JWC’s 2010 WMCP. 

The JWC has numerous water rights that authorize the use of water, including water rights for 
the use of live flow, storage rights, and secondary rights to use stored water. In addition to the 
water rights used by the JWC, the individual JWC member agencies hold surface and ground 
water rights for use outside of the JWC system. The water rights held by the JWC and its 
member agencies are mostly for municipal use, but also include water rights for other uses, 
such as industrial use, irrigation, and wildlife.  

Since the 2010 WMCP, the JWC filed a permit amendment application to change the authorized 
point of diversion on Scoggins Creek under Permit S-50879 to the JWC’s Spring Hill intake. 
OWRD approved the permit amendment and issued a superseding permit, Permit S-54737, to 
replace Permit S-50879. This change in point of diversion results in water remaining instream 
for a longer distance before being diverted under this permit, which benefits aquatic organisms.  

Terminology  

The following terms are used to describe specific values of system demands: 

 Average day diversion equals the total annual diversion (i.e. demand) under the given 
water right divided by the number of days in the year (typically 365 days).  

 Average monthly diversion equals the total annual diversion (i.e. demand) under the given 
water right divided by the number of months in the year (12 months). 

Generally, water right diversions (i.e. demands) are expressed in units of cubic feet per second 
(cfs).  Demands and consumption in municipal systems also are expressed in units of million 
gallons per day (mgd) and gallons per minute (gpm).  Annual or monthly values are typically 
expressed in units of million gallons (MG).  
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JWC 

Exhibit 3-1. JWC Average Daily and Average Monthly Diversions by Water Right, 2008-2014. 

Source Priority Date 
Application and 

Permit 

Certificate, 
Claim or 

Transfer, or 
Registration 

Entity name 
on water 

right 

Type of 
Beneficial 

Use 

Authorized 
Rate (cfs) 

Authorized 
Volume 

Average Daily Diversion (mgd) Average Monthly Diversion (MG) 

2008 2009 2010 2011 2012 2013 2014 2008 2009 2010 2011 2012 2013 2014 

Sain Creek 1/22/1912 
A: S-2016 

c. 81026 City of Hillsboro MU 3 n/a 

30.1 29.7 26.8 27.0 29.1 29.2 32.4 919.2 903.1 814.9 821.2 888.1 886.9 984.2 

P: S-1136 

Sain Creek 5/1/1915 
A: S-4250 

c. 81027 City of Hillsboro MU 2 n/a 
P: S-2443 

Tualatin River 8/15/1930 
A: S-13681 

c. 67891 City of Hillsboro MU 9 n/a 
P: S-10408 

Tualatin River 2/6/1974 
A: S-51643 

c. 85913 City of Hillsboro MU 43 n/a 
P: S-46423 

Tualatin River 7/15/1980 
A: S-60357 

c. 85914 
City of 

Beaverton 
MU 25 n/a 

P: S-45455 

Roaring and Clear 
Creeks and Tualatin 

River 
4/28/1976 

A: S-54203 

c.85916 
City of Forest 

Grove 
MU 

38.26 (JWC 
portion of this 

WR is 33 cfs 
from Tualatin 

River) 

n/a 
P: S-40615 

Scoggins Creek 6/9/1988 
A: S-69637 T-11155 (permit 

amendment) 
Joint Water 
Commission 

MU 75 n/a 
P: S-54737 

Middle Fork of the 
North Fork Trask River 

(Barney Reservoir) 

6/26/1958 & 
12/10/1965 

A: R-32420 
c. 81024 City of Hillsboro MU n/a 

12,600 AF & 
7,400 AF 

P: R-4890 

Middle Fork of the 
North Fork Trask River 
and Barney Reservoir 

6/26/1958 
A: S-32421 

c. 81020 City of Hillsboro MU 38.7 n/a 

P: S-32139 

Barney Reservoir 6/24/1971 
A: S-48359 

c. 81022 
City of Forest 

Grove 
MU n/a 500 AF 

P: S-37837 

Middle Fork of the 
North Fork Trask River 

(Barney Reservoir) 
12/23/1971 

A: R-49807 
c. 81023 City of Hillsboro PA n/a 2,000 AF 

P: R-5773 

Barney Reservoir 7/8/1971 
A: S-48420 

c. 81021 City of Hillsboro PA 30 n/a 
P: S-35782 

Scoggins Creek 2/20/1963 A: R-38449 c. 81149 
Bureau of 

Reclamation 
IR, MU,WQ,FI 

& RC 
n/a 

total of 60,000 
AF (13,500 AF 
for MU by JWC 

agencies) 

Scoggins Creek and 
Reservoir, Carpenter, 

Gales, Dairy and 
McKay Creeks and 

Tualatin River 

2/20/1963 

A: S-38447 

  
Bureau of 

Reclamation 
IR, RC, MU, FI, 

& WQ 
366.8 total n/a 

P: S-35792 
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Exhibit 3-1 continued. JWC Average Daily and Average Monthly Diversions by Water Right, 2008-2014. 

Source Priority Date 
Application and 

Permit 

Certificate, 
Claim or 

Transfer, or 
Registration 

Entity name 
on water 

right 

Type of 
Beneficial 

Use 

Authorized 
Rate (cfs) 

Authorized 
Volume 

Average Daily Diversion (mgd) Average Monthly Diversion (MG) 

2008 2009 2010 2011 2012 2013 2014 2008 2009 2010 2011 2012 2013 2014 

Sain Creek, 
Tualatin River, 
Scoggins Creek 
and tributaries, 
Bull Run River, 

Willamette River, 
Tualatin River, 

Sandy River 

  ASR LL 019   
Joint Water 

Commission
1
 

ASR 

Recovery: 
up to 28,000 

gpm (40.3 
mgd) total 
(2000 gpm 
(2.9 mgd) 

from each of 
14 wells) 

2.1 billion 
gallons 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1
Currently, TVWD is the only JWC Member Agency accessing ASR LL 019, which is authorized in an intergovernmental agreement with the JWC. 
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City of Forest Grove 

Exhibit 3-2. City of Forest Grove Average Daily and Average Monthly Diversions by Water Right, 2008-2014. 

Source Priority Date 
Application and 

Permit 

Certificate, 
Claim or 

Transfer, or 
Registration 

Entity name 
on water right 

Type of 
Beneficial Use 

Authorized 
Rate (cfs) 

Authorized 
Volume 

Average Daily Diversion (mgd) Average Monthly Diversion (MG) 

2008 2009 2010 2011 2012 2013 2014 2008 2009 2010 2011 2012 2013 2014 

Branches of Clear 
Creek 

3/29/1917 
A; S-5460 

c. 2194 
City of Forest 

Grove 
MU 0.8 n/a 

1.79 1.91 1.76 1.98 1.85 2.03 0.96 54.5 58.2 53.5 60.1 56.4 61.6 29.1 

P: S-3318 

Four Branches of 
Clear Creek 

4/16/1935 
A: S-15790 

c. 13471 
City of Forest 

Grove 
MU 1 n/a 

P: S-12034 

Branches of Clear 
Creek 

7/27/1939 
A: S-18298 

c. 13797 
City of Forest 

Grove 
MU 1 n/a 

P: S-13944 

Gales Creek 2/14/1947 A: S-22251 T-11677 
City of Forest 

Grove 
MU 4.46 n/a 

Roaring and Clear 
Creeks and 
Tualatin River 

4/28/1976 

A: S-54203 

  
City of Forest 

Grove 
MU 

38.26 (Forest 
Grove's 

portion of this 
right: 2.43 cfs 
from Roaring 

Creek and 
2.83 from 

Clear Creek) 

n/a 

P: S-40615 
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City of Beaverton 

Exhibit 3-3. City of Beaverton Average Daily and Average Monthly Diversions by Water Right, 2008-2014. 

Source Priority Date 
Application and 

Permit 

Certificate, 
Claim or 

Transfer, or 
Registration 

Entity 
name on 

water right 

Type of 
Beneficial 

Use 

Authorized 
Rate (cfs) 

Authorized 
Volume 

Average Daily Diversion (mgd)
1
 Average Monthly Diversion (MG)

2
 

2008 2009 2010 2011 2012 2013 2014 2008 2009 2010 2011 2012 2013 2014 

ground water, 
tributary to 
Sylvan and 
Unnamed Creeks 

Well #1:1932, 
Well #2:1945, 
ASR 2, ASR 3, 
ASR 4, ASR 5, 

Dernbach 
(ASR 6), ASR 7 

N/A 
GR-343, 

modified by 
T-10990 

City of 
Beaverton 

MU 3.06 n/a 0 0 0 0.32 0.28 0.61 0.02 0 0 0 9.6 8.5 18.4 0.6 

Bull Run and 
Tualatin River  

  ASR LL 002   
City of 

Beaverton 
and TVWD 

ASR 

Recovery: up 
to 14.4 mgd 
total (Limited 
to 1.5 or 3.0 
mgd of each 
of 14 wells) 

1.5 billion 
gallons 

1.29 1.13 0.79 0.80 1.05 0.00 1.34 32.8 15.8 6.1 7.4 4.7 0.0 21.2 

Willamette River 3/11/2014 
A: S-87964 
P: S-54940 

 
City of 

Beaverton 
MU 33.7 n/a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1
 Average daily diversion for ASR is calculated by dividing the volume recovered during the year by the number of days that recovery occurred. 

2
 Average monthly diversion for ASR is calculated by dividing the volume recovered during the year by the number of months that recovery occurred. 
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TVWD 

Exhibit 3-4. TVWD Average Daily and Average Monthly Diversions by Water Right, 2008-2014. 

Source Priority Date 
Application and 

Permit 

Certificate, 
Claim or 

Transfer, or 
Registration 

Entity name 
on water 

right 

Type of 
Beneficial 

Use 

Authorized 
Rate (cfs) 

Authorized 
Volume 

Average Daily Diversion (mgd) 
2,4

 Average Monthly Diversion (MG)
 3,4

 

2008 2009 2010 2011 2012 2013 2014 2008 2009 2010 2011 2012 2013 2014 

ground water, a 
tributary to 
Beaverdam 
Creek 

1/21/1959 

A: G-1351 c. 86081, 
Application                    

T-11612 
pending 

TVWD and 
Aloha Huber 
Water District 

MU 0.58
1
 116 AF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

P: G-1229 

ground water, a 
tributary to 
Beaverton Creek 

5/2/1957 
A: G-637 c. 36440,    

Application                        
T-11612 
pending 

Aloha Huber 
Water District 

MU 1.1 n/a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
P: G-588 

ground water, a 
tributary to 
Butternut Creek 

2/23/1962 
A: G-2242 c. 36441, 

Application                                
T-11612 
pending 

Aloha Huber 
Water District 

MU 2.2 n/a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
P: G-2064 

Bull Run and 
Tualatin River 

  ASR LL 002   
City of 

Beaverton 
and TVWD 

ASR 

Recovery: up 
to 14.4 mgd 
total (Limited 
to 1.5 or 3.0 
mgd of each 
of 14 wells) 

1.5 billion 
gallons 

1.72 2.12 1.90 1.19 2.26 1.56 1.93 16.0 48.7 26.7 26.1 52.5 40.1 37.9 

Willamette River 6/19/1973 

A: S-50693 

  
Willamette 
River Water 

Coalition 
I/M & MU 202 n/a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

P: S-49240 

1 
Total diversion, in combination with the remaining irrigation right (Certificate 44119), is limited to 1.31 cfs. 

2
 Average daily diversion for ASR is calculated by dividing the volume recovered during the year by the number of days that recovery occurred. 

3
 Average monthly diversion for ASR is calculated by dividing the volume recovered during the year by the number of months that recovery occurred. 

4 
Although the City of Sherwood has used water under the WRWC permit S-49240, TVWD has not diverted any water under this permit to date. 
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SECTION 4  
Water Consumption 
This section satisfies the requirements of OAR 690-086-0120(4)(d). 

This rule requires a comparison of quantities of water used in each customer category as identified in the most 
recent WMCP with the quantities of water used in each customer category for the previous five years. 

Introduction 

This section of the progress report compares the consumption by customer category reported in the 
JWC’s 2010 WMCP to consumption by customer category over the past five years. This comparison is 
done for each JWC member agency, as shown in Exhibits 4-1 through 4-12. Comparison enables 
water providers to identify major water customers and water use trends, which can then inform 
water conservation strategies and water system planning. 
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City of Hillsboro 

Exhibit 4-1 shows the City of Hillsboro’s annual consumption numerically from 2002 through 2014, 
Exhibit 4-2 shows annual consumption graphically from 2002 through 2007, and Exhibit 4-3 shows 
annual consumption graphically from 2008 through 2014. 

The City of Hillsboro’s total consumption increased from 4,427 MG in 2002 to 6,017 MG in 2014.  In 
contrast, total residential consumption fluctuated around 2,000 MG during the same period. 
Meanwhile, commercial/industrial water use increased nearly every year during the 13 year period, 
beginning at 1,595 MG in 2002 and reaching 3,075 MG in 2014. 

Exhibit 4-1. City of Hillsboro Annual Consumption by Customer Category, 2002-2014. 

Year 

Metered Consumption by Sector (MG) 
Total 

Residential 
(MG) 

Grand 
Total 
(MG) 

Residential Non-residential 

Single 
Family

1
 

Multi-
Family

1
 

Commercial
2
/ 

Industrial 
Public/  

Non-Profit 
Irrigation

1
 Wholesale 

2002 2,053 1,595 232 ND 547 2,053 4,427 

2003 2,089 1,900 262 ND 566 2,089 4,817 

2004 2,080 2,016 290 ND 576 2,080 4,962 

2005 2,061 2,088 239 ND 570 2,061 4,959 

2006 2,181 2,266 245 64 562 2,181 5,318 

2007 1,949 2,178 166 283 535 1,949 5,111 

2008 1,675 426 2,268 182 281 536 2,101 5,368 

2009 1,651 435 2,393 197 271 549 2,086 5,495 

2010 1,464 423 2,595 160 185 516 1,887 5,344 

2011 1,474 423 2,434 143 219 498 1,898 5,191 

2012 1,536 435 2,662 149 262 523 1,971 5,567 

2013 1,503 412 2,755 158 246 524 1,915 5,599 

2014 1,542 434 3,075 178 259 530 1,976 6,017 

1
 The City introduced the irrigation category in October 2006 and divided the residential category into the single family 

and multi-family categories in 2008. 
2
 Since the 2010 JWC WMCP, the term “Business” has changed to “Commercial.” 



Water Consumption 

4-3 
 

Exhibit 4-2. City of Hillsboro Annual Consumption by Customer Category, 2002-2007. 

 
Note: The City introduced the irrigation category in October 2006. 

After 2007, the term “Business” changed to “Commercial.” 

 

Exhibit 4-3. City of Hillsboro Annual Consumption by Customer Category, 2008-2014. 
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City of Forest Grove 

Exhibit 4-4 shows the City of Forest Grove’s annual consumption numerically from 2004 through 
2014, Exhibit 4-5 shows annual consumption graphically from 2004 through 2007, and Exhibit 4-6 

shows annual consumption graphically from 2008 through 2014. 

The decreasing trend in the City of Forest Grove’s total consumption from 2004 through 2007 
continued through 2011, at which point total consumption increased slightly, but did not return to 
the 2004 through 2007 levels. Industrial water use was substantially lower from 2008 through 2014 
compared to 2004 through 2007. Single family water use from 2008 through 2014 was similar to 2006 
and 2007 levels while multi-family water use was lower in recent years as compared to 2005 through 
2008 levels. 

Exhibit 4-4. City of Forest Grove Annual Consumption by Customer Category, 2008-2014. 

Year 

Metered Consumption by Sector (MG) Total 
Residential 

(MG) 

Grand 
Total 
(MG) 

Single 
Family 

Multi-
Family 

Commercial Industrial School City 

2004 670 141 149 225 43 22 810 1,249 

2005 587 160 132 224 40 20 747 1,165 

2006 430 165 132 230 57 33 595 1,046 

2007 403 156 131 210 57 39 559 995 

2008 405 150 137 185 59 28 555 965 

2009 431 143 132 153 63 29 574 950 

2010 400 136 119 143 43 31 537 873 

2011 391 133 131 133 46 37 524 871 

2012 412 134 144 145 42 36 546 912 

2013 410 137 146 144 42 35 546 913 

2014 447 141 152 139 52 36 588 968 
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Exhibit 4-5. City of Forest Grove Annual Consumption by Customer Category, 2004-2007. 

 
 

 

Exhibit 4-6. City of Forest Grove Annual Consumption by Customer Category, 2008-2014. 
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City of Beaverton 
Exhibit 4-7 shows the City of Beaverton’s annual consumption numerically from 2002 through 2014, 
Exhibit 4-8 shows annual consumption graphically from 2002 through 2007, and Exhibit 4-9 shows 
annual consumption graphically from 2008 through 2014. 

The City of Beaverton’s annual total consumption was greater than 2,500 MG from 2002 through 2008 
then ranged between 2,232 MG in 2,484 MG thereafter. The decrease in total consumption can be 
attributed to decreased consumption in every customer category in recent years as compared to 2002 
through 2007.   

Exhibit 4-7. City of Beaverton Annual Consumption by Customer Category, 2002-2014. 

Year 

Metered Consumption by Sector (MG) Total 
Residential 

(MG) 

Grand 
Total 
(MG) 

Single 
Family 

Multi-
Family

1
 

Apartments
1
 

Commercial/ 
Industrial 

Public 
Facilities 

Irrigation Fire 

2002 1,087 754 ND 534 30 215 0.1 1,841 2,620 

2003 1,123 751 ND 527 29 229 0.2 1,874 2,659 

2004 1,092 734 ND 521 28 215 0.3 1,826 2,591 

2005 1,050 723 ND 510 30 208 0.0 1,774 2,521 

2006 1,126 728 ND 539 33 246 0.5 1,854 2,673 

2007 1,077 737 ND 537 30 210 0.0 1,814 2,591 

2008 1,037 97 626 535 29 212 1 1,760 2,536 

2009 1,053 96 579 503 27 226 0 1,728 2,484 

2010 963 91 582 465 25 168 0 1,635 2,293 

2011 935 88 565 466 22 157 0 1,587 2,232 

2012 965 90 576 483 21 191 0 1,631 2,326 

2013 950 87 560 462 24 179 0 1,597 2,261 

2014 990 89 590 487 24 191 0 1,669 2,370 

1 
Multi-Family included all residences with more than four units, such as apartments, from 2002 through 2007. In 2008, 

the City made a separate Apartments customer category. 
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Exhibit 4-8. City of Beaverton Annual Consumption by Customer Category, 2002-2007. 

 

 

Exhibit 4-9. City of Beaverton Annual Consumption by Customer Category, 2008-2014. 
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TVWD 

Exhibit 4-10 shows the TVWD’s annual consumption numerically from 2002 through 2014, Exhibit 4-

11 shows annual consumption graphically from 2002 through 2007, and Exhibit 4-12 shows annual 
consumption graphically from 2008 through 2014. 

TVWD’s annual total consumption from 2008 through 2014 was less than annual total consumption 
from 2002 through 2007. Annual single-family consumption and commercial consumption from 2008 
through 2014 were less than from 2002 through 2007. Wholesale consumption dropped substantially 
from 2008 through 2014 compared to previous years, as well. In contrast industrial/production 
consumption has increased in recent years compared to levels from 2002 through 2007.   

Exhibit 4-10. TVWD Annual Consumption by Customer Category, 2002-2014. 

Year 

Metered Consumption by Sector (MG) Total 
Residential  

(MG) 

Grand 
Total 
(MG) 

Single 
Family 

Multi- 
Family 

Comm-
ercial 

Industrial/ 
Production 

Fireline Irrigation 
Temporary 
Irrigation1 

Whole-
sale 

2002 4,195 1,454 1,307 574 2 426 ND 511 5,649 8,468 

2003 4,316 1,449 1,319 544 0 461 ND 106 5,766 8,195 

2004 4,270 1,468 1,340 487 1 457 ND 72 5,738 8,095 

2005 4,035 1,488 1,312 452 1 414 ND 63 5,523 7,764 

2006 4,335 1,573 1,414 493 1 486 ND 53 5,908 8,355 

2007 4,089 1,540 1,321 505 3 422 ND 66 5,629 7,946 

2008 3,939 1,416 1,202 600 3 423 0 43 5,354 7,626 

2009 4,022 1,399 1,180 527 1 445 0 28 5,421 7,601 

2010 3,648 1,363 1,055 592 1 336 0 28 5,011 7,022 

2011 3,572 1,402 1,038 637 1 360 0 20 4,974 7,031 

2012 3,738 1,432 1,123 588 1 418 0.1 22 5,169 7,322 

2013 3,730 1,452 1,208 614 2 388 3 41 5,182 7,437 

2014 3,797 1,567 1,271 704 2 438 6 53 5,364 7,837 

1
In 2008, TVWD made a separate Temporary Irrigation customer category. 
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Exhibit 4-11. TVWD Annual Consumption by Customer Category, 2002-2007. 

 
 

Exhibit 4-12. TVWD Annual Consumption by Customer Category, 2008-2014. 
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SECTION 5  
Annual Water Audit 
This section satisfies the requirements of OAR 690-086-0120(4)(c). 

This rule requires descriptions of the results of the annual water audit (that includes a systematic and 
documented methodology for estimating any unmetered authorized and unauthorized uses). The 
unaccounted-for water results of the annual water audit are presented in this section. 

Although not required under the rule, the percentage of each JWC member agencies’ total demand 
supplied by the JWC is included to demonstrate that the JWC member agencies are tracking their 
different water sources as part of their annual water audits and to convey the extent to which they 
rely on the JWC for water. 

Introduction 
This section of the progress report presents the results of annual water audits conducted by 
the JWC member agencies. The purpose of a water audit is to determine the amount of 
unaccounted-for water, or water loss, in a water distribution system.  One component of 
unaccounted-for water is system leakage.  System leakage, as the name implies, is water lost 
due to deteriorating pipe, compromised pipe joints, service connections, valves, etc.  With 
proper record keeping and metering of water, the percentage of unaccounted-for water 
approaches the net volume lost to actual leakage.  The OWRD administrative rules set a goal 
for system leakage (a potential portion of unaccounted-for water) of 15 percent or, if 
feasible, to 10 percent or less. 

OWRD staff stated in an email that the JWC does not need to submit the results of annual 
water audits to OWRD each year and that reporting annual water audit results in WMCP 
updates and progress reports is sufficient.   

The 2010 JWC WMCP and this progress report utilize annual demand from all sources, not 
just JWC-supplied water, when calculating unaccounted-for water.  However, JWC member 
agencies track the extent to which their demand is met using JWC-supplied water as part of 
their water auditing process. Appendix B presents the percentage of total demand supplied 
by the JWC to the JWC member agencies. 

Terminology 
Demand (i.e. production) refers to the quantity of water delivered to a distribution system 
from a water treatment plant, wholesale supplier, native ground water well, or an ASR well. 
Water supplied to an ASR system is not included in production because water from an ASR 
system is counted as production. If the amount of water delivered to an ASR system also is 
counted as production, the same water would be counted twice. System demand includes 
metered consumption (e.g. residential, commercial, industrial, public, and irrigation 
customers2), unmetered uses (e.g. firefighting and hydrant flushing), and water lost to 
leakage, reservoir overflow, and evaporation.  

                                                      
2 Each JWC member agency defines its own customer categories. 
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Consumption is equal to the metered water use. System demand minus consumption equals 
unaccounted-for water (i.e. water loss). Unaccounted-for water represents the sum of 
unmetered uses (e.g. hydrant flushing), system leakage, overflows, evaporation, and 
inaccuracies of measurement at the production or customer meters. When this difference is 
divided by the system demand value, water loss is expressed as a percentage of total 
demand.   

City of Hillsboro  
The City of Hillsboro calculated unaccounted-for water as equal to the difference between 
demand and metered consumption.  As shown in Exhibits 5-1 and 5-2, the City of 
Hillsboro’s unaccounted-for water was negative from 2002 through 2010.  After replacing all 
sonic meters with magnetic meters in Fall 2010, the City of Hillsboro’s unaccounted-for 
water ranged between 5.2 percent and 7.5 percent annually.  The City of Hillsboro’s 
unaccounted-for water was 5.8 percent in 2014.     

Exhibit 5-1. City of Hillsboro Unaccounted-for Water, 2002-2014. 

Year 
Total 

Demand            
(MG) 

Metered 
Consumption 

(MG) 

Unaccounted-
for Water 

(MG) 

Unaccounted-
for Water       

(%) 

2002 4,116 4,428 -312 -7.6 

2003 4,504 4,818 -314 -7.0 

2004 4,391 4,963 -572 -13.0 

2005 4,527 5,003 -476 -10.5 

2006 4,812 5,404 -592 -12.3 

2007 4,824 5,207 -383 -7.9 

2008 4,940 5,368 -429 -8.7 

2009 4,999 5,495 -496 -9.9 

2010 4,978 5,344 -366 -7.4 

2011 5,475 5,191 283 5.2 

2012 5,892 5,567 326 5.5 

2013 6,052 5,599 453 7.5 

2014 6,389 6,017 372 5.8 
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 Exhibit 5-2. City of Hillsboro Unaccounted-for Water, 2002-2014. 

  

 
The City of Hillsboro’s percentage of annual supply from the JWC averaged 91 percent from 
2002 through 2007 and averaged 95 percent from 2008 through 2014. 
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City of Forest Grove  
The City of Forest Grove calculated unaccounted-for water as equal to the difference 
between demand and metered consumption.  As shown in Exhibits 5-3 and 5-4, the City of 
Forest Grove’s unaccounted-for water was 13.5 percent in 2014, such that its system leakage 
reached OWRD’s goal of system leakage of 15 percent or less.  Although the City of Forest 
Grove reached that goal, it will continue to strive to meet its ultimate goal of achieving 
system leakage of 10 percent or less.   

The City completed a project in early January 2015 to repair a leak at the Forest Grove Water 
Treatment Plant. The leak was estimated at 60-70 gallons per minute. Further leak 
investigations and repair work are expected in 2015 and 2016.  Also, the City has been 
working to address both meter inaccuracies and accounting issues that contributed to a 
fluctuation in unaccounted-for water from 2004 through 2008 and elevated unaccounted-for 
water thereafter.  The City has been converting its meters to AMR and implementing 
improvements in water audit record keeping, such as making changes to its billing software. 
The City is looking into replacing its sonic master meters, as well. 

In addition, the City of Forest Grove’s percentage of annual supply from the JWC averaged 
54 percent from 2002 through 2007 and averaged 43 percent from 2008 through 2014. 

Exhibit 5-3. City of Forest Grove Unaccounted-for Water, 2002-2014.  

Year 
Total 

Demand            
(MG) 

Metered 
Consumption 

(MG) 

Unaccounted-
for Water 

(MG) 

Unaccounted-
for Water       

(%) 

2002 1,160 ND ND ND 

2003 1,171 ND ND ND 

2004 1,235 1,249 -14 -1.1 

2005 1,073 1,165 -92 -8.6 

2006 1,157 1,046 111 9.6 

2007 1,176 995 181 15.4 

2008 1,201 965 236 19.7 

2009 1,144 950 194 17.0 

2010 1,084 873 211 19.5 

2011 1,076 871 204 19.0 

2012 1,120 912 208 18.6 

2013 1,138 913 224 19.7 

2014 1,119 968 151 13.5 
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Exhibit 5-4. City of Forest Grove Unaccounted-for Water, 2004-2014.  
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City of Beaverton  
The City of Beaverton calculated unaccounted-for water as equal to the difference between 
demand and metered consumption.  As shown in Exhibits 5-5, and 5-6, the City of 
Beaverton’s unaccounted-for water was 7.0 percent in 2014. The City of Beaverton’s 
unaccounted-for water averaged 7.4 percent from 2008 through 2014, a significant decrease 
from the unaccounted-for water average of 13.5 percent from 2002 through 2007.  

In addition, the City of Beaverton’s percentage of annual supply from the JWC averaged 100 
percent from 2002 through 2007 and averaged 93 percent from 2008 through 2014. 

Exhibit 5-5. City of Beaverton Unaccounted-for Water, 2002-2014. 

Year 
Total 

Demand            
(MG) 

Metered 
Consumption 

(MG) 

Unaccounted-
for Water 

(MG) 

Unaccounted-
for Water       

(%) 

2002 3,135 2,620 515 16.4 

2003 3,168 2,659 509 16.1 

2004 3,055 2,591 464 15.2 

2005 2,814 2,521 293 10.4 

2006 3,078 2,673 405 13.2 

2007 2,871 2,591 280 9.8 

2008 2,585 2,536 49 1.9 

2009 2,727 2,484 243 8.9 

2010 2,490 2,293 197 7.9 

2011 2,442 2,232 210 8.6 

2012 2,526 2,326 200 7.9 

2013 2,499 2,261 238 9.5 

2014 2,548 2,370 178 7.0 

 

Exhibit 5-6. City of Beaverton Unaccounted-for Water, 2002-2014. 
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TVWD  
TVWD calculated unaccounted-for water as the difference between total water demand and 
total consumption, including metered and unmetered water use.  To calculate unaccounted-
for water, TVWD tracks annual water demand, metered water consumption, wheeled water 
(i.e. water moved through TVWD’s water distribution system for Portland Water Bureau 
(PWB) customers), and estimated non-revenue authorized uses (i.e. unmetered water), such 
as hydrant use or pipeline flushing.  

As shown in Exhibits 5-7 and 5-8, unaccounted-for water for the entire service area from 
2002 through 2008 averaged 3.9 percent.  Since 2009, unaccounted-for water has been 
negative, which TVWD attributes to malfunctioning supply meters that are owned and 
maintained by the PWB.  

In addition, TVWD’s percentage of annual supply from the JWC averaged 51 percent from 
2002 through 2007 and averaged 33 percent from 2008 through 2014. 

Exhibit 5-7. TVWD Unaccounted-for Water, 2008-2014. 

Year 
Total 

Demand            
(MG) 

Metered 
Consumption 

(MG) 

Wheeled 
Water               
(MG) 

Unmetered 
Water

1
                          

(MG) 

Unaccounted-
for Water 

(MG) 

Unaccounted-
for Water       

(%) 

2002 8,680 8,468 - - 212 2.4 

2003 8,523 8,195 - - 328 3.8 

2004 8,789 8,095 - - 694 7.9 

2005 7,953 7,764 - - 189 2.4 

2006 8,679 8,355 - - 324 3.7 

2007 8,158 7,946 - - 212 2.6 

2008 8,037 7,626 26.2 22.9 362 4.5 

2009 7,499 7,601 24.9 19.5 -147 -2.0 

2010 6,884 7,022 23.7 9.8 -171 -2.5 

2011 6,776 7,031 19.5 11.4 -286 -4.2 

2012 6,987 7,322 24.0 20.7 -381 -5.4 

2013 6,498 7,437 22.7 23.0 -985 -15.2 

2014 7,492 7,837 21.9 24.6 -392 -5.2 
1
Calculated as the average volume of unmetered water for the two fiscal year periods falling within the 

calendar year reported. 
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Exhibit 5-8. TVWD Unaccounted-for Water, 2008-2014. 
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City of Hillsboro  
Exhibit 2-1. City of Hillsboro Water Conservation Progress Report. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status 

OAR 690-086-
150 (4) A 
description of 
the specific 
activities, along 
with a schedule 
that establishes 
five-year 
benchmarks, for 
implementation 
of each of the 
following 
conservation 
measures that 
are required of 
all municipal 
water suppliers: 

(a)  An annual water audit that 
includes a systematic and documented 
methodology for estimating any un-
metered authorized and unauthorized 
uses 

Continue to conduct annual water audit, collect water audits from other 
JWC member, and submit water audit information to OWRD. 

The City continues to conduct annual water audits. The City ceased submitting water audit reports to OWRD on an                     
annual basis after OWRD stated that it only wanted annual water audit reports with WMCP updates and progress reports. 

Install an AMR system. See OAR 690-086-150(4)(b). 

Revise and improve the bulk water program used for construction 
purposes, including requiring contractors to rent a hydrant meter instead of 
estimating water use.  The new program and policy will be adopted by the 
City’s Utilities Commission by the end of 2010. 

The City approved and implemented a new bulk water program in Spring 2010. Contractors are no longer allowed to 
estimate bulk water usage then pay based on that estimate. Contractors must use a hydrant meter and pay for the 
metered water usage.  
 

(b) If the system is not fully metered, a 
program to install meters on all un-
metered water service connections.   

Fully install an automated meter reading (AMR) system within 10 years.  The City installed approximately:  2,200 AMR meters in FY 2010-2011, 2,000 AMR meters in 2012, 1,500 AMR meters in 
2013, and 2,000 meters in 2014. There are now 17,300 meters (70% of total) installed and about 7,300 meters (30% of 
total) left to install.  The project is on track to be finished in 2020, as planned. 

Continue to meter all connections. All connections are metered. 

(c) A meter testing and maintenance 
program 

Replace all City of Hillsboro and JWC sonic master meters with magnetic 
flow meters in the next treatment plant expansion project scheduled to 
occur between 2016 and 2020.  

The City replaced all City of Hillsboro sonic master meters in Fall 2010 with magnetic meters. Replacement of these 
master meters has resulted in more accurate unaccounted-for water data.  The City continues to track system 
gains/losses. JWC sonic master meters are budgeted for replacement in the 2015-2016 fiscal year. The City also performs 
an annual meter audit on meters 3-inches or larger. 

(d) A rate structure under which 
customers' bills are based, at least in 
part, on the quantity of water metered 
at the service connections 

Evaluate the potential impact on water conservation of adjusting its tiered 
rates during the next rate study planned for 2013.  

The City completed the rate study and has begun implementing study recommendations. 

Continue to analyze the monthly and seasonal peaking of each customer 
category and compare those factors to the rate structure. 

The City completed the rate study and has begun implementing study recommendations.  The City adjusted the rate 
structure so each class is billed fairly for system demand.  

(e) If the annual water audit indicates 
that system leakage exceeds 10 
percent, a regularly scheduled and 
systematic program to detect leaks in 
the transmission and distribution 
system using methods and technology 
appropriate to the size and capabilities 
of the municipal water supplier; 

Continue regular leak surveys and line maintenance to continue to 
decrease the loss in the system.  

The City conducts leak surveys during the winter.  Leaks are then evaluated for their potential water loss and fixed on a 
prioritized basis. The City has a leakage rate of less than 10%. In addition, the City is in the process of purchasing a new 
leak detection system. 

Use the new AMR program to more closely monitor for leaks resulting in 
even less water loss.  

The AMR program is designed to flag both intermittent leaks and sustained leaks in the customer side of the distribution 
system.  The City notifies the customer of the potential leak so the customer can take corrective action.  

(f) A public education program to 
encourage efficient water use and the 
use of low water use landscaping that 
includes regular communication of the 
supplier's water conservation activities 
and schedule to customers 

Continue the aggressive public outreach conservation program. The City continues to have an aggressive public outreach program. In 2010, the City added another 
Conservation staff person to further implement conservation programs. In 2011, the City added a residential 
WaterSense toilet rebate program, and partnered on an indoor water and energy audit program with the 
Energy Trust of Oregon. In 2014, the audit program changed from including a site visit to operating 
completely online.  In 2013, the City designed a water-saving devices display board for events, which allows 
customers to only take the devices that they want to install rather than handing out generic kits. The City 
continues to provide conservation information and water-saving devices at local events, such as the Latino 
Festival, County Fair, Earth Day events, Pix on the Plaza, Community Action Fair, and Watershed Tour Event. 
The City continues to implement its youth education program, which consists of classroom presentations 
about water resources that integrate water conservation messages.  The City also contributes $1,000 and 
staff time to help coordinate the annual Clean Water Festival, a regional water educational learning 
opportunity for fourth and fifth graders. 

Update the Hillsboro Water Department website to include more 
information on indoor and outdoor conservation tips by mid-2010. 

The City continues to have the www.hillsborowater.org website.  The City added descriptions of water conservation 
programs to the website, along with teacher resources for conservation education. The City continues to have the 
Regional Water Providers website www.conserveh2o.org, which has updated water conservation videos along with other 
information.  The City added a gardening website, www.hillsborogardening.org with sustainable plant options.  The City 
also participated in several news segments about water conservation on KOIN in 2013.   

Revamp overall website layout to make the information more accessible. In 2010, the City launched a water supply website, which includes a water conservation section.  
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Exhibit 2-1. City of Hillsboro Water Conservation Progress Report Continued. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status 

OAR 690-086-
150 (6) If the 
supplier serves a 
population 
greater than 
1,000 and 
proposes to 
expand or 
initiate diversion 
of water under 
an extended 
permit for which 
resource issues 
have been 
identified under 
OAR 690-086-
0140(5)(i), or if 
the supplier 
serves a 
population 
greater than 
7,500, 
description of 
the specific 
activities, along 
with a schedule 
that establishes 
five-year 
benchmarks, for 
implementation 
of each of the 
following 
measures; or 
documentation 
showing 
implementation 
of the measures 
is neither 
feasible nor 
appropriate for 
ensuring the 
efficient use of 
water and the 
prevention of 
waste 

(a) A system-wide leak repair or line 
replacement program to reduce 
system leakage to 15 percent and if the 
reduction of system leakage to 15 
percent is found to be feasible and 
appropriate, to reduce system leakage 
to 10 percent 

Continue to maintain the leak adjustment policy and budget. The City updated its leak adjustment policy in 2014.  To ensure that leaks are fixed properly and to avoid fraud, a 
customer now only qualifies for a leak adjustment once in a twelve-month period, and must provide authentic receipt as 
proof of payment for expenses related to leak repair.  The City added a better explanation of how to check for leaks to its 
website. 

Continue to maintain an annual budget for the steel line replacement 
program targeting high priority aging infrastructure.   

The City targets approximately $2 million per year in funded depreciation projects to replace high priority aging 
infrastructure.  The actual dollar value budget varies each year based on revenue and overall expenditure projections.   
In 2011, the City replaced 6,666 linear feet and spent $600,000. 
In 2012, the City replaced 1,831 linear feet and spent $50,000. 
In 2013, the City replaced 9,662 linear feet and spent $235,000. 
In 2014, the City replaced 10,701 linear feet and spent $2.6 million. 
*Cost for linear foot varies widely based on pipe size and scope of project.  The cost of the 2014 pipe replacement 
includes a large scale replacement project on two major streets owned by ODOT - Oak and Baseline.   
The City uses its GIS system to track pipe age.  This information is used to decide which part of the system is in most need 
of replacement when funded depreciation projects are chosen annually.   

Continue to adjust customer bills when leaks are repaired. The City continues to adjust customer bills when leaks are repaired. 

(b) Technical and financial assistance 
programs to encourage and aid 
residential, commercial, and industrial 
customers in implementation of 
conservation measures; 

The Parks Department is considering expansion of its Community Garden 
program to other sites and the Water Department will take its water-wise 
message, educational materials and water-conserving tools to those sites as 
well.  

In the past five years, the City has provided compost, water-wise gardening educational information, rain gauges, aqua 
spikes, and planting brochures to Cavalry and Sunrise Community Gardens. The City contributed compost and materials to 
City View Charter School's water-wise gardening program. The City established two new community gardens that will 
incorporate water-wise gardening practices, plans to provide assistance and materials to Glencoe High School's 
community garden, and plans to supply rain gauges, aqua spikes, planting brochures, and compost to David Hill 
Community Garden. 

Work with Master Gardeners at the Washington County Fair Complex 
Demonstration Garden to provide an educational showcase of water-wise 
gardening techniques for the general public. 

In recent years, the Master Gardeners have said that they do not have a need for the City's assistance, so the 
City has focused on supporting other garden programs.  The City has been assisting community gardens by 
providing compost and water-wise education materials and equipment.  In 2010, the City assisted with the 
development of a water-wise demonstration garden at Dairy Creek in cooperation with Parks Dept. and local 
high school students. In 2011, the City partnered with City View Charter School and 4-H on a water-wise 
educational garden. In 2013, the City developed a partnership with Jackson Bottom to establish a water-wise 
demonstration garden and has provided $5,000 for the project, which should be completed in 2016.  Jackson 
Bottom is a City park and a high-traffic recreation area.  The City continues to seek opportunities to promote 
water-wise gardening techniques at community garden events and considers the development of new 
gardens a priority. In addition, the City provided a water audit and expertise in behavioral changes to Calvary 
Lutheran Church in 2011.   

Become a member of the Alliance for Water Efficiency by 2010.  The City became an Alliance for Water Efficiency member in 2010. 

(c) Supplier financed retrofitting or 
replacement of existing inefficient 
water using fixtures, including 
distribution of residential conservation 
kits and rebates for customer 
investments in water conservation; 

Complete a feasibility study (in conjunction with the City of Beaverton) on 
the most cost effective rebate programs within EPA’s new WaterSense 
certification and labeling program by 2011. 

The City completed the feasibility study in 2010 using funding from the Water Conservation, Reuse and Storage Grant 
Program (established by Senate Bill 1069). The City received a report from HDR with descriptions of potential WaterSense 
conservation programs to pursue. The report describes various types of rebate programs and included cost-benefit 
analyses. • The feasibility study will analyze the types of rebate programs including 

landscape rebates, washing machines, low flow and high-efficiency 
toilets, and weather-based irrigation controllers. 

• The program will analyze the water savings and complete a cost benefit 
analysis of the different types of rebates including projected budgets for 
each organization.  
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Exhibit 2-1. City of Hillsboro Water Conservation Progress Report Continued. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status 

 

 Present results of the feasibility study to the Hillsboro Utilities Commission 
with a recommendation for an update to the City’s rebate program by 
2012. 

The City presented results to the Utilities Commission in 2010 after receiving approval of the report from the State. In 
2011, the Utilities Commission approved the recommendations to add WaterSense-labeled high-efficiency toilet rebates 
and to partner with the Energy Trust for affordable indoor audits. The City implemented both programs in 2011 and the 
programs are ongoing. In 2013, the City expanded the rebate program to include mobile homes, condominiums, and town 
homes if the residence is owned, even if the residence is served by a common meter.  In addition to a water audit and 
expertise in behavioral changes that the City provided to Calvary Lutheran Church, City staff provided $1,500 in funding 
for toilet replacements.  The retrofits reduced average daily usage an average of 470 gallons per day. 

Monitor TVWD’s ET controller pilot program and use data generated by 
that program to evaluate whether a similar program would be suitable for 
City customers. 

The City monitored TVWD’s ET controller pilot program.  Based on what the City learned from TVWD and the rebate 
feasibility study, City staff decided to implement a similar ET program for City customers.  In 2014, the City added $200 
residential rebates for WaterSense-labeled Weather-Based Irrigation Controllers. The ET program has been very popular.  
The City consulted with TVWD staff to set up the program.  In 2014, the City also funded a WaterSense-labeled Irrigation 
Controller for International Paper. 

By 2012, obtain data, determine how well waterless urinals work in a 
school setting, and evaluate the feasibility of encouraging Hillsboro School 
District and other non-profit, industrial, or commercial sites to consider 
making the change. 

The City interviewed Forest Hills (previously known as Westside Lutheran) on the effectiveness, satisfaction level, and 
maintenance issues related to the waterless urinals pilot project.  Forest Hills is very happy with the three waterless 
urinals that were installed in 2009. There were no problems with any aspects, including odor and drain lines, and the 
satisfaction level on performance is very high.   No clear correlations could be made between reduced bills or 
consumption and the installations due to school enrollment changing from year to year.  However, it is known that the 
new equipment uses less water than traditional fixtures, so savings are occurring. The maintenance and cleaning of this 
equipment is greater than traditional fixtures.  Thus, their application in high-use settings is not highly recommended.  If a 
specific customer expressed interest and a high level of commitment, attempts to partner would be made. In 2014, the 
City funded two additional urinals for the school as part of the City’s efforts to increase water conservation among its 
industrial, commercial, and institutional customers. No problems have occurred with any aspect, including odor and drain 
lines, and the satisfaction level on performance continues to be high.  

(d) Adoption of rate structures, billing 
schedules, and other associated 
programs that support and encourage 
water conservation; 

Continue to promote conservation based rate structures.  The City continues to promote a conservation-based rate structure. The City's Irrigation customer class rate is set high to 
promote conservation and to reduce water demand peaks during the summer season. The City occasionally talks with 
third-tier customers (customers with high enough water usage that their water use is charged at a higher, third-tier rate) 
about their water usage and the impact of the three-tier rate structure on their water bill. The City educates these 
customers and provides tips for lowering water use to help them stay out of the third tier. 

 

Conduct a rate study by 2013, and determine if the adopted rate structure 
had the expected conservation results on water use by each customer 
category. 

The City completed the rate study and has begun implementing recommendations.  The City increased rates 
by 6.5 percent across all customer classes in 2014, and plans to raise rates approximately 6 percent per year 
for the next five years. The City continues to have a three-tiered water rate system to promote water use 
efficiency.  

(e) Water reuse, recycling, and non-
potable water opportunities; and 

Include a preliminary feasibility study related to water reuse in the City’s 
high volume industrial areas in the next Hillsboro Water Master Plan in 
2009. 

The City completed the Water System Master Plan in 2014.  Appendix 1.1 includes Tech Memo 07 on "Water 
Reuse - Waste Stream Quantity and Quality Analysis," and Tech Memo 08 on "Water Reuse - Water Reuse 
Treatment Process Requirements." The Water System Master Plan identified two sources of wastewater for 
reuse purposes:  treated effluent from Clean Water Service’s Rock Creek Advanced Wastewater Treatment 
Facility for domestic potable water supply, and the "process wastewater" stream from industries in the 
Hillsboro Dawson Creek area. The City continues to explore water reuse feasibility with Clean Water Services 
and other industrial customers. 
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City of Forest Grove 
Exhibit 2-2. City of Forest Grove Water Conservation Progress Report. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status 

OAR 690-086-
150 (4) A 
description of 
the specific 
activities, along 
with a schedule 
that establishes 
five-year 
benchmarks, for 
implementation 
of each of the 
following 
conservation 
measures that 
are required of 
all municipal 
water suppliers: 

(a)  An annual water audit that 
includes a systematic and documented 
methodology for estimating any un-
metered authorized and unauthorized 
uses 

By 2011, improve water audit record keeping and consider ways of changing 
computer software to better compare and report water use. 

In 2012, the City implemented improvements in water audit record keeping. Production and consumption reports are 
generated and used to analyze water loss. 

(b) If the system is not fully metered, a 
program to install meters on all un-
metered water service connections   

Continue to meter all connections. The City continues to meter all connections. 

(c) A meter testing and maintenance 
program 

Convert all meters to AMR meters within the next 5 to 7 years. The City continues to convert its meters to AMR.  The City plans to complete the conversion of its meters to AMR within 
the next two years. 

(d) A rate structure under which 
customers' bills are based, at least in 
part, on the quantity of water metered 
at the service connections 

Continue a volumetric rate for each customer class and continue the three-
tier rate structure for the single-family customer category. 

The City continues to use a volumetric rate for each customer class and a three-tier rate structure for the single-family 
customer category. 

(e) If the annual water audit indicates 
that system leakage exceeds 10 
percent, a regularly scheduled and 
systematic program to detect leaks in 
the transmission and distribution 
system using methods and technology 
appropriate to the size and capabilities 
of the municipal water supplier; 

Continue the current leak detection and repair program. The City continues to implement its leak detection and repair program as described in the JWC’s 2010 WMCP. The City 
completed a project in early January 2015 to repair a leak at the Forest Grove Water Treatment Plant. The leak was 
estimated at 60-70 gallons per minute.  

(f) A public education program to 
encourage efficient water use and the 
use of low water use landscaping that 
includes regular communication of the 
supplier's water conservation activities 
and schedule to customers 

Continue the current public education activities. The City continues to implement the public education activities described in the JWC’s 2010 WMCP. 

By 2012, expand the website to include more water conservation 
information, including a link to ET data. 

The City is still working to add more water conservation information to its website, including a link to ET data. 
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Exhibit 2-2. City of Forest Grove Water Conservation Progress Report Continued. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status 

OAR 690-086-
150 (6) If the 
supplier serves a 
population 
greater than 
1,000 and 
proposes to 
expand or 
initiate diversion 
of water under 
an extended 
permit for which 
resource issues 
have been 
identified under 
OAR 690-086-
0140(5)(i), or if 
the supplier 
serves a 
population 
greater than 
7,500, 
description of 
the specific 
activities, along 
with a schedule 
that establishes 
five-year 
benchmarks, for 
implementation 
of each of the 
following 
measures; or 
documentation 
showing 
implementation 
of the measures 
is neither 
feasible nor 
appropriate for 
ensuring the 
efficient use of 
water and the 
prevention of 
waste 

(a) A system-wide leak repair or line 
replacement program to reduce 
system leakage to 15 percent and if the 
reduction of system leakage to 15 
percent is found to be feasible and 
appropriate, to reduce system leakage 
to 10 percent 

Continue the current system-wide leak repair program. The City continues to implement its system-wide leak repair program, as described in the JWC’s 2010 WMCP. 

(b) Technical and financial assistance 
programs to encourage and aid 
residential, commercial, and industrial 
customers in implementation of 
conservation measures; 

Within 5 years, evaluate expanding the current home energy audit program 
to include more water conservation consultation. 

The City evaluated the current home energy audit program and decided not to include more water conservation 
consultation at this time. The City will focus its resources on its other water conservation measures instead. 

(c) Supplier financed retrofitting or 
replacement of existing inefficient 
water using fixtures, including 
distribution of residential conservation 
kits and rebates for customer 
investments in water conservation; 

In 2010, evaluate the potential costs, market penetration, and water savings 
from expansion of the rebate program to also include toilets, landscape 
equipment, and weather-based irrigation controllers. 

The City Council created a goal to provide a residential high-efficiency toilet rebate and the City is preparing to budget 
the program. 

(d) Adoption of rate structures, billing 
schedules, and other associated 
programs that support and encourage 
water conservation; 

Continue providing conservation messages on water bills.  The City continues to provide water conservation messages in water bills. 

(e) Water reuse, recycling, and non-
potable water opportunities; and 

Continue to forward customer and business inquiries on water reuse and 
recycling to Clean Water Services. 

The City continues to forward customer and business inquiries on water reuse and recycling to Clean Water Services. 

Continuing to recycle backwash water and to seek non-potable water use 
opportunities. 

The City continues to recycle backwash water and to seek non-potable water use opportunities. 

(f) Any other conservation measures 
identified by the water supplier that 
would improve water use efficiency.   

None. None. 
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City of Beaverton 
Exhibit 2-3. City of Beaverton Water Conservation Progress Report. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status 

OAR 690-086-150 
(4) A description of 
the specific 
activities, along 
with a schedule 
that establishes 
five-year 
benchmarks, for 
implementation of 
each of the 
following 
conservation 
measures that are 
required of all 
municipal water 
suppliers: 

(a)  An annual water audit that 
includes a systematic and documented 
methodology for estimating any un-
metered authorized and unauthorized 
uses 

Continue to conduct an annual water audit and to participate in the JWC 
annual water audit program. 

The City continues to conduct an annual water audit and to participate in the JWC annual water audit program. The City 
relocated and replaced the 36-inch master meter that was at Cornelius Pass Rd due to suspected errors in the old meter 
as the result of a lightning strike. The new magnetic meter is now located at the SE corner of Tualatin Valley Highway and 
SW 209

th
.  The work was completed in early 2015 as part of the Reeds Crossing Waterline Project, which is a project to 

relocate a 42-inch JWC transmission line. 

(b) If the system is not fully metered, a 
program to install meters on all un-
metered water service connections.   

Pilot an AMR program, and if feasible, replace approximately 10 percent of 
existing meters by 2015.  

The City is fully metered and has approximately 18,500 meters.  The City investigated an AMR program in 2010-2011 and 
found that the program would not have a reasonable economic benefit to the City under current pricing of AMR meters, 
including the field installation costs. The City also made contact over multiple years with PGE regarding the possibility of 
a joint fixed-network AMR system, which PGE was in the process of building for electrical power metering and data 
transfer. The City learned that PGE decided not to pursue the joint project in 2011.  Since AMR was not found to be 
feasible for the City at this time, the City has been investigating a product called "Virtual Network," which is backed by 
Verizon and is supposed to be capable of retrofitting existing meters to achieve the equivalent of a fixed network 
automated meter reading system using cell phone technology. 

(c) A meter testing and maintenance 
program 

Continue the current meter testing and maintenance program. Continue the current meter testing and maintenance program, including annual testing of the largest meters. 

Continue the aggressive meter replacement program with a goal of replacing 
700 residential meters annually, and commercial meters as needed. 

The City continues to carry out a water meter replacement program. The City replaced the following number of meters:  
350 meters in 2010, 530 meters in 2011, 350 meters in 2012, 360 meters in 2013, and 440 meters in 2014. 

(d) A rate structure under which 
customers' bills are based, at least in 
part, on the quantity of water metered 
at the service connections 

Conduct a rate study that will evaluate alternative rate structures intended 
to encourage water conservation. Present results of the study and 
recommended actions to the City Council by January 1, 2015.  

The City completed a rate study in 2012 that evaluated rate alternatives and developed a rate model to test various rate 
modifications. The rate study determined that a "Tiered Rate Structure" is not in the best interest of the City at this time, 
because it would not be effective at helping to conserve water, would require a high administrative burden, and could 
not be carried out with the City's existing financial software.  The City has implemented one recommendation from the 
study by increasing fixed monthly charges to improve revenue stability. The City's annual rates have increased 
approximately 5 percent per year in recent years by modifying base and commodity charges. Based on recommendations 
from an HDR study on System Development Costs, the City recently started reading meters monthly. 

(e) If the annual water audit indicates 
that system leakage exceeds 10 
percent, a regularly scheduled and 
systematic program to detect leaks in 
the transmission and distribution 
system using methods and technology 
appropriate to the size and capabilities 
of the municipal water supplier; 

Continue spending approximately $1,000,000 annually over the next five 
years on repairs, replacements, and upgrades to existing water distribution 
mains, including replacement of service lines, valves, fire hydrants and 
customer meters. 

The City continues to implement its annual capital improvements program to identify old and leaking mains and 
replacement/renewal projects of high priority water lines. The City replaces water lines based on the history of leaks in a 
particular water line and cost-effectiveness, and is beginning to consider the need to replace water lines based on 
corrosion potential.  The City's budget continues to meet or exceed $1 million for replacement/renewal of aging water 
distribution system facilities. Calls reporting leaks are logged and addressed by Public Works staff. The City contracts for 
leak detection surveys as needed.  

(f) A public education program to 
encourage efficient water use and the 
use of low water use landscaping that 
includes regular communication of the 
supplier's water conservation activities 
and schedule to customers 

Continue to participate in local, JWC EEC, and regional public education and 
outreach activities as identified by the city and those particular committees. 

The backbone of the City's conservation program is its participation in the long-running Regional Water Providers 
Consortium water conservation program, which has an aggressive media campaign and educational opportunities for the 
public. The City's annual water conservation budget is $34,000, of which $17,000 goes to the Consortium conservation 
program.  The City continues to participate in local, JWC Education and Events Committee, and regional public education 
and outreach activities, such as the Children's Clean Water Festival.  The City had 6 grade school water conservation 
performances and distributed conservation literature. The City annually staffs a conservation booth at large public 
gatherings, such as fairs and local farmers markets, where it provides conservation information and water savings 
devices. The City also provides water audits each year to large water customers. Conservation information and water 
savings devices are available to the public at City Hall and the City Public Library, as well.  
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Exhibit 2-3. City of Beaverton Water Conservation Progress Report Continued. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status 

OAR 690-086-150 
(6) If the supplier 
serves a population 
greater than 1,000 
and proposes to 
expand or initiate 
diversion of water 
under an extended 
permit for which 
resource issues 
have been 
identified under 
OAR 690-086-
0140(5)(i), or if the 
supplier serves a 
population greater 
than 7,500, 
description of the 
specific activities, 
along with a 
schedule that 
establishes five-
year benchmarks, 
for implementation 
of each of the 
following 
measures; or 
documentation 
showing 
implementation of 
the measures is 
neither feasible nor 
appropriate for 
ensuring the 
efficient use of 
water and the 
prevention of 
waste 

(a) A system-wide leak repair or line 
replacement program to reduce 
system leakage to 15 percent and if the 
reduction of system leakage to 15 
percent is found to be feasible and 
appropriate, to reduce system leakage 
to 10 percent 

Continue with an ongoing leak detection and distribution system 
replacement program to help keep unaccounted-for water rates below 10 
percent. 

The City has a leak detection and line replacement program, as described above. In addition, the City has asset-
management software that helps City staff maintain the water system and stay aware of the age of water lines. The 
software tracks what the date of water line installation, location of installation, and waterline material. The following 
shows the number of miles of waterline replaced by year: 0.8 miles in 2010, 2.1 miles in 2011, 0.9 miles in 2012, and 0.2 
miles in 2013. 

(b) Technical and financial assistance 
programs to encourage and aid 
residential, commercial, and industrial 
customers in implementation of 
conservation measures; 

In 2008-2009, conduct a water audit for the Beaverton School District, one of 
Beaverton's top ten water customers. 

The City completed the Beaverton School District water audit.  

Continue to offer two free water audits per year for large water users. In 2011, the City completed a water audit for a homeowners association that evaluated the common area irrigation 
system and identified many areas in need of maintenance and repairs. The City continues to offer two free water audits 
per year for large water users.  

(c) Supplier financed retrofitting or 
replacement of existing inefficient 
water using fixtures, including 
distribution of residential conservation 
kits and rebates for customer 
investments in water conservation; 

Complete a feasibility study (in conjunction with the City of Hillsboro) on the 
most cost effective rebate programs within EPA’s new WaterSense 
certification and labeling program by 2011. 

The City completed the feasibility study in 2010 using funding from the Water Conservation, Reuse and Storage Grant 
Program (established by Senate Bill 1069). In 2010, the Beaverton City Council approved a WaterSense-based rebate 
program to replace washing machines and toilets with more water efficient models.  Annual funding of the program has 
ranged between $10,000 and $20,000.  The program has resulted in the following number of rebates (by fiscal year): 131 
toilet rebates in FY 2012-2013, 135 toilet rebates in FY 2013-2014, and 114 toilet rebates and 10 washing machines 
rebates in FY 2014-2015. 

• The feasibility study will analyze the types of rebate programs including 
landscape rebates, washing machines, low flow and high-efficiency toilets, 
and weather-based irrigation controllers. 

• The program will analyze the water savings and complete a cost benefit 
analysis of the different types of rebates including projected budgets for 
each organization.  

(d) Adoption of rate structures, billing 
schedules, and other associated 
programs that support and encourage 
water conservation; 

Conduct a rate study that will evaluate alternative rate structures intended 
to encourage water conservation. Present results of the study and 
recommended actions to the City Council by January 1, 2015.  

As previously described, the City completed a rate study in 2012 that evaluated rate alternatives and developed a rate 
model to test various rate modifications. The rate study determined that a "Tiered Rate Structure" is not in the best 
interest of the City at this time, because it would not be effective at helping to conserve water, would require a high 
administration burden, and could not be carried out with the City's existing financial software.  The City has implemented 
one recommendation from the study by increasing fixed monthly charges to improve revenue stability. The City's annual 
rates have increased approximately 5 percent per year in recent years by modifying base and commodity charges. Based 
on recommendations from an HDR study on Service Development Costs, the City recently started reading meters 
monthly.  The City has always billed monthly for sewer and storm drain charges, and started billing monthly for water 
usage in June 2013.  

Evaluate the opportunity to develop a program of providing 
information/messages on water bills to encourage water conservation. 

Currently, mailed water bills do not include a graphic of water use, but the City includes approximately 2 conservation 
inserts per year in mailed water bills. The City plans to use new hard copy bills in Spring 2016, which will have space for 
small water conservation messages. The City's website for online payments began showing previous water use in 
customer water bills in August 2015 and the City has initiated discussions about adding water conservation messages to 
water bills.  As of March 2014, approximately 27 percent of City customers pay online, and that percentage is expected 
to increase over time. 

(e) Water reuse, recycling, and non-
potable water opportunities; and 

Continue to forward customer and business inquiries on water reuse and 
recycling to Clean Water Services. 

The City continues to forward customer and business inquiries on water reuse and recycling to Clean Water Services. 

Consider non-potable water use opportunities as they arise, such as for city 
irrigation. 

The City recently annexed 540 acres of undeveloped land and expect up to 13,000 residents to reside there as land is 
developed. The City is considering using an existing ASR test well to serve non-potable water (for irrigation, toilet 
flushing, etc.) to new customers (e.g. new high school, fire station, commercial sites, and high density housing) through a 
"purple pipe" water distribution system. 
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Exhibit 2-3. City of Beaverton Water Conservation Progress Report Continued. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status 

 (f) Any other conservation measures 
identified by the water supplier that 
would improve water use efficiency.   

Expand the ASR program by adding approximately two new wells over the 
next 5-10 years. 

The City became one of three entities participating in a new JWC ASR program in 2010. The JWC ASR program 
participants conducted a major ASR feasibility study in 2010 to evaluate a potential ASR program on Cooper Mountain 
with up to 14 wells. The potential ASR program would store up to 2.5 billion gallons of treated drinking water from 
plentiful winter river flows and the JWC would pump out the stored water for summer time use. This program would 
conserve a large amount of water currently withdrawn from surface water impoundments that release water into the 
Tualatin River, a water quality limited stream as designated by Oregon DEQ.  The JWC ASR program participants drilled 
two 14-inch diameter wells to 1,000-ft depths as ASR test wells in 2011.  Both test wells were successful and showed a 
future pumping capacity of 12 mgd to meet summer time peak use, which can be used to reduce demands on surface 
water sources during periods of low flow. The City also is preparing to update its Water System Master Plan in FY 2015-
2016, which will include recommended efforts to reduce unaccounted-for water and to increase water conservation. 
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TVWD 
Exhibit 2-4. TVWD Water Conservation Progress Report. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status  

OAR 690-086-150 
(4) A description of 
the specific 
activities, along 
with a schedule 
that establishes 
five-year 
benchmarks, for 
implementation of 
each of the 
following 
conservation 
measures that are 
required of all 
municipal water 
suppliers: 

(a)  An annual water audit that 
includes a systematic and documented 
methodology for estimating any un-
metered authorized and unauthorized 
uses 

Continue to conduct annual water audits and to submit annual water audits 
to the JWC.   

TVWD believes that unaccounted-for water (i.e. water loss) has remained below 10 percent annually based on water audits in 
2007 and 2008, but this cannot be confirmed due to faulty meter readings. TVWD has worked with the Portland Water Bureau 
(PWB), a wholesale provider, to correct meter inaccuracies that have been identified with the PWB master meters serving 
TVWD’s Wolf Creek and Metzger service areas. TVWD believes that the master meter performance is a likely major contributor 
to the recent negative water loss values. Construction of a new appropriately-sized Wolf Creek master meter is currently 
underway. In March 2015, PWB replaced the master meter serving the Metzger service area, and TVWD and PWB have 
confirmed the accuracy of this new meter. Once construction of the Wolf Creek master meter is complete and TVWD generates 
enough production data, it will carry out another Water Loss Audit to re-evaluate its water loss results.  

Examine water use data to determine trends or abrupt changes.  TVWD identified a need to repair meters and to account for aquifer storage and recovery within its water auditing calculation 
spreadsheet.   TVWD completed a thorough investigation of District operations and found no issues in its billing system or the 
operation of its interties with other water systems.  
TVWD also has worked with adjoining water agencies to verify intertie valves are accounted for and in the OFF position or have 
accounted for water use. TVWD is continuing to evaluate and apply the AWWA M36 Water Audit procedures to identify 
possible sources of this negative water loss. 

(b) If the system is not fully metered, a 
program to install meters on all un-
metered water service connections.   

Install AMR meters for all commercial accounts by 2013.  TVWD has been replacing non-residential class meters 3-inches and larger with Badger ORION water meters, which have a data 
logging capability to aid leak detection troubleshooting and conservation efforts.  TVWD has installed AMR meters on 
approximately 96 percent of its 3-inch to 10-inch commercial accounts, which represents over 524 meters.  This includes 
commercial (118), firelines (259), irrigation (3), multi-family residential (130), and production (14) meters.  As of 2014, the 
District has replaced nearly all large meters with new Badger ORION models; only 12 meters remain to be replaced.  The 12 
remaining (non-data logging) meters will be replaced as they reach the end of their functionality or as parts become difficult to 
acquire.   

Evaluate the feasibility of expanding the AMR program, including the 
possible water conservation benefits, by 2015. 

Based on an assessment of the benefits, costs, and feasibility of a broader scale AMR program, TVWD expanded its AMR 
program. The District has installed AMR meters on 12,557 single-family residential accounts.   As of May 2014, the District has 
installed approximately 13,081 AMR meters throughout the system. 

(c) A meter testing and maintenance 
program 

Continue the current meter testing and maintenance program. TVWD has continued its current meter testing and maintenance program.  TVWD 's goal is to test large meters (3 inches to 10 
inches) every two years or less.  TVWD will test small meters (2 inches or less) as requested by customers. 

(d) A rate structure under which 
customers' bills are based, at least in 
part, on the quantity of water metered 
at the service connections 

Continue the two-tiered inclining block rate structure. TVWD continues to have a two-tiered inclining block rate structure. TVWD completed a 2012 Cost of Service Rate 
Study, which TVWD carried out in an effort to increase revenue stability for the District while maintaining a strong 
conservation message for customers, as well as to plan for stable and predictable rate changes to avoid sudden 
and/or unexpected rate increases. Based on findings in the Rate Study, TVWD decided to maintain the existing 
inclining block rate structure and to increase base charges for all meter classes over a three-year period, beginning 
in Fiscal Year 2013, to recover a greater portion of the TVWD’s fixed costs. 

(e) If the annual water audit indicates 
that system leakage exceeds 10 
percent, a regularly scheduled and 
systematic program to detect leaks in 
the transmission and distribution 
system using methods and technology 
appropriate to the size and capabilities 
of the municipal water supplier; 

Continue to periodically perform leak detection surveys of portions of its 
system, and respond to identified leaks. 

TVWD believes that unaccounted-for water has remained below 10 percent annually, but this cannot be confirmed due to 
faulty meter readings. As described above, TVWD has worked with PWB to correct meter inaccuracies that have been identified 
with the PWB master meters serving TVWD’s Wolf Creek and Metzger service areas.  
TVWD continues to periodically perform leak detection surveys of portions of its system and to respond to identified leaks. 
TVWD owns a leak correlator that it uses to investigate leaks on an individual basis as needed, and TVWD actively repairs the 
leaks identified.   
TVWD recently reviewed the effectiveness of Badger ORION data logging meters and determined that they have helped 
diagnose leaks on non-residential meters 3-inches and larger. 

Continue to educate customers about customer-side leak detection and 
repair and to notify customers of higher than normal usage. 

TVWD continues to promote customer-side leak awareness through utility newsletters, its website, leak kits, Fix a Leak Week, 
and field customer service teams actively investigating and contacting customers with unusual meter readings or high water 
usage.  

 

  



 

A-10 
 

Exhibit 2-4. TVWD Water Conservation Progress Report Continued. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status  

 

(f) A public education program to 
encourage efficient water use and the 
use of low water use landscaping that 
includes regular communication of the 
supplier's water conservation activities 
and schedule to customers 

Work with local schools to develop new and creative programs that foster 
water stewardship. 

TVWD continues to conduct youth education programs in its K-5 schools and to develop new programs to foster water 
stewardship. TVWD has a very active and strong relationship with teachers and principals. Staff also conducts booths at 
various science fairs. Staff conducts five different water programs and is an active partner in the Children's Clean Water 
Festival. TVWD has had contracts with professional actors for three school presentations about water conservation: 
Where’s the Water, Watson?, What Do You Know About H2O, and Where's Rosie (Discontinued in June 2014).  TVWD 
staff has provided six presentations: Source to the Home, Peat Pot Planting, Incredible Journey, Incredible Edible Aquifer 
(Discontinued May 2014), What’s the Matter In The Water Industry?, and Tasting, Tasting, 1, 2, 3. 

OAR 690-086-150 
(6) If the supplier 
serves a population 
greater than 1,000 
and proposes to 
expand or initiate 
diversion of water 
under an extended 
permit for which 
resource issues 
have been 
identified under 
OAR 690-086-
0140(5)(i), or if the 
supplier serves a 
population greater 
than 7,500, 
description of the 
specific activities, 
along with a 
schedule that 
establishes five-
year benchmarks, 
for implementation 
of each of the 
following 
measures; or 
documentation 
showing 
implementation of 
the measures is 
neither feasible nor 
appropriate for 
ensuring the 
efficient use of 
water and the 
prevention of 
waste 

(a) A system-wide leak repair or line 
replacement program to reduce 
system leakage to 15 percent and if the 
reduction of system leakage to 15 
percent is found to be feasible and 
appropriate, to reduce system leakage 
to 10 percent 

Continue the current leak detection and repair and water line replacement 
program. 

TVWD performs periodic leak detection surveys using leak noise correlation equipment. If a leak is detected in the 
distribution system, TVWD repairs the leak immediately, schedules a repair, or records and monitors the leak in future 
leak detection surveys. In 2011, TVWD used a leak correlator to conduct a leak survey of the Metzger system.  In 2012, 
TVWD completed the testing of five different types of pipe materials to develop solutions in areas with highly corrosive 
soil, which is leading to premature failure in ductile iron pipes. In 2013, TVWD completed installation of the four different 
types of pipe materials. 
TVWD budgeted $1.6 million from 2009 to 2011 and $2.5 million from 2011 to 2013 for replacement of old water mains. 
TVWD’s capital improvement plan lays out the water line replacement projects planned by TVWD to decrease water lost 
through leaks. 
TVWD continues to promote customer-side leak awareness through the Water Words newsletter, leak kits, Fix a Leak 
Week, its website, and field customer service teams actively investigating and contacting customers with unusual 
readings on their meter or high usage.   

(b) Technical and financial assistance 
programs to encourage and aid 
residential, commercial, and industrial 
customers in implementation of 
conservation measures; 

Evaluate the home water assessment pilot program by 2012 and determine 
if the program will be continued or expanded. 

In 2012, TVWD reviewed the home water assessment pilot program and decided to continue this program along with 
four other regional water providers.  However, TVWD subsequently decided to discontinue contracted home water 
assessments through Energy Trust of Oregon, and instead have TVWD staff provide indoor and outdoor water use 
assessments to TVWD customer upon request and when recommended by staff due to high water use.   

Continue to promote the B.I.G. program and use it as a platform for 
influencing large water users to conserve. 

Business, Industry, Government and Multi-Family (BIG) customers continue to have access to rebates for the installation 
of high-efficiency toilets, weather-based irrigation controllers, high-efficiency irrigation nozzles, and customer organized 
proposals.  Indoor and outdoor water use assessment services are also available to commercial customers.                              
Number of BIG rebates in Calendar Year 2010  
Toilet rebate: 101, Weather-Based Irrigation rebates: 18, Cooling Tower rebate: 1, Assessments: Landscape 169 irrigation 
zones, and Indoor Assessments: 12.                                                   
Number of BIG rebates in Calendar Year 2011   
Toilet rebate: 122, Weather-Based Irrigation rebates: 3, Multi-team Multi-trajectory Rotating Nozzle rebate: 124, Cooling 
Tower Rebate: 1, Assessments: Landscape 148 irrigation zones, and Indoor Assessments: 10.                         
Number of BIG rebates in Calendar Year 2012  
HET: 83, Weather-Based Irrigation rebates: 11, Multi-stream Multi-trajectory Rotating Nozzle rebate: 134, Customer 
Organized Proposal rebate: 1, Assessments: Landscape 295 irrigation zones, and Indoor Assessments: 13.                
Number of BIG rebates in Calendar Year 2013  
HET: 132, Weather-Based Irrigation rebates: 7, Multi-stream Multi-trajectory Rotating Nozzle rebate: 615, Customer 
Organized Proposal rebate: 1, Assessments: Landscape 4 sites, and Indoor Assessments:2.    
Number of BIG rebates in Calendar Year 2014  
HET: 154, Weather-Based Irrigation rebates: 3, Multi-stream Multi-trajectory Rotating Nozzle rebate: 725. 
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Exhibit 2-4. TVWD Water Conservation Progress Report Continued. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status  

 

(c) Supplier financed retrofitting or 
replacement of existing inefficient 
water using fixtures, including 
distribution of residential conservation 
kits and rebates for customer 
investments in water conservation; 

Develop and investigate measures to evaluate and report on rebate and 
outreach performance from actual customer meter data.  

TVWD uses a conservation tracking sheet, which sets conservation goals, tracks history of conservation measures, guides 
TVWD in meeting conservation measure goals, and estimates gallons of water saved each fiscal year. This tracking sheet 
along with TVWD’s 2009 residential metered consumption analysis and benefit/cost modeling, guided TVWD to end its 
washing machine rebate and to move its focus to meeting the demands of TVWD's toilet rebate program, which is very 
popular, as well as the best indoor water savings to the customer and best value to TVWD. Based on the rebate 
evaluation, TVWD decided to continue its focus on outdoor watering by continuing its ET controller rebate and its multi-
stream-rotating nozzle rebate. TVWD continues to investigate the Alliance for Water Efficiency conservation tracking 
software. This software may complement and improve TVWD's benefit/cost modeling.  TVWD is in the process of 
completing a calendar year 2014 metered consumption analysis of each of TVWD’s rebate program participants.  
TVWD also conducted a customer metered analysis of rebate consumption savings through the BIG program. Average 
BIG program participant water savings was approximately 20 percent from 2006-2010.  

Use data from current residential and commercial rebate program 
participants to market both programs and attract new participants. 

TVWD continues to implement its residential and commercial rebate programs TVWD uses rebate case study data to 
promote TVWD’s conservation programs in its BIG Newsletter and during various speaking opportunities and events held 
throughout TVWD’s service area. 

Conduct residential and commercial rebate evaluations in late 2010.  TVWD completed residential and commercial rebate evaluations in 2010 and has used the evaluations to prepare its 
budgets and to develop goals. 

Conduct a residential and commercial rebate evaluation every two years, 
starting in 2012. 

TVWD evaluated residential rebates in 2012 and decided to discontinue the washing machine rebate after 10 years and 
to allocate those funds to meet the current high demands for the WaterSense-labeled toilet rebates. Toilet rebates are 
very popular, as well as the best indoor water savings to the customer and the best value to TVWD.   
TVWD wants to continue its focus on peak demand, and therefore, has continued to provide rebates for smart irrigation 
controllers and multi-stream rotating nozzles.  
TVWD analyzed customer metered data to determine consumption savings resulting from BIG rebate projects. Average 
water savings was approximately 20 percent compared with 2006-2010 water use.  
TVWD is in the process of completing a metered consumption analysis for 2014 of each of its rebate program 
participants.  

Investigate opportunities to promote EPA WaterSense labeled products. TVWD promotes EPA WaterSense labeled products through its rebate programs, using the Water Sense logo on its 
business cards, and promoting Water Sense products on TVWD’s website and during public outreach events.  TVWD 
partners in national campaigns, such as Fix-a-leak-Week & Sprinkler Tune-Up. TVWD also uses WaterSense produced 
info-graphics to promote water efficiency.  

Continue current efforts to market the use of evapotranspiration to be used 
in landscape irrigation practices.  

TVWD offers commercial and residential rebates to promote ET technology. TVWD offers workshops and presentations 
to educate customers and landscape professionals on ET technology. TVWD networks with manufactures and distributers 
to stay educated on new technologies and opportunities. The Water Efficient Demonstration Garden at TVWD 
headquarters incorporates ET technology to establish and apply irrigation schedules.  TVWD has supported the 
continuous education of landscape construction professionals licensed by the Oregon Landscape Contractor's Board 
(LCB) as a member of the Oregon Landscape Contractors Board (2008-2013).  

(d) Adoption of rate structures, billing 
schedules, and other associated 
programs that support and encourage 
water conservation; 

Continue the two-tiered inclining block rate structure. TVWD continues to have a two-tiered inclining block rate structure. TVWD completed a 2012 Cost of Service Rate Study. 
Based on findings in the Rate Study, TVWD decided to maintain the existing inclining block rate structure and to increase 
base charges for all meter classes over a three-year period, beginning in Fiscal Year 2013, to recover a greater portion of 
the TVWD’s fixed costs.  TVWD also completed and implemented a process to improve the usefulness of rate and usage 
information provided to customers on utility billing statements. Billing statements now have a small space available for 
brief conservation messages.  Greater detail and itemization of bill costs have been incorporated into TVWD invoices. 
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Exhibit 2-4. TVWD Water Conservation Progress Report Continued. 

Section 
Requirement 

Sub-section Requirement 2010 Benchmarks 2015 Benchmark Status  

 

(e) Water reuse, recycling, and non-
potable water opportunities; and 

Develop opportunities to work with BIG customers that will encourage re-
use, recycling, and water conservation and water efficiency.  

TVWD's BIG program encourages commercial and production customers to recycle and reuse water, and to reduce their 
water consumption. TVWD staff has ongoing relationships with its 20 largest water consumption customers through its 
Key Customer Contact Program, which TVWD introduced in 2013. The purpose of the program is to provide Key 
Customers a primary point of contact to establish a reliable two-way communication link between TVWD staff and Key 
Customers, to continually improve the customer service TVWD provides and the confidence that Key Customers have in 
TVWD.  One of the program objectives is to provide TVWD customers with tailored information that is important to the 
customer’s organization, such as information related to rates & cost management, water quality, backflow prevention, 
reliability/ source & emergency planning, efficiency, facility benchmarking and goal establishment and tracking, and 
improved understanding of TVWD offered resources. 
The Customer Organized Proposal Rebate program (COPR) provides rebates for water reuse and recycling projects, such 
as the elimination of single-pass cooling and improved cooling tower water treatment. The COPR is designed to be 
flexible and open enough to encourage innovative water reuse and recycling proposals from customers. 

 

(f) Any other conservation measures 
identified by the water supplier that 
would improve water use efficiency.   

None. TVWD actively looks for opportunities to test new conservation methods and technologies. Various pilot programs have 
been explored and implemented, and these programs have focused largely on irrigation technology and ET based 
irrigation controllers. 
TVWD staff belongs to the AWWA PNWS Conservation Committee, Regional Water Providers Consortium, and Tualatin 
River Watershed Council, and is a partner with the EPA WaterSense program and the Alliance for Water Efficiency. TVWD 
staff is active in the development of regional conferences and training programs to ensure technical sessions in water 
conservation are represented.  
TVWD hosts various workshops, training sessions, and presentations that cover various topics including water efficient 
irrigation, evapotranspiration, soil composition, and seven steps to a water efficient landscape. TVWD staff efforts reach 
all customer classes, as well as landscape professionals and other trade ally groups. TVWD partners with private 
businesses collaborating to create long-term and sustainable changes in the landscape and irrigation products market. 
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Year 
Total        

Annual Volume   
(MG) 

JWC-supplied 
Annual Volume 

(MG) 

Percentage of 
annual supply 
from JWC (%) 

City of Hillsboro     

2008 4,939.5 4,583.0 92.8 

2009 4,998.7 4,670.9 93.4 

2010 4,977.5 4,712.8 94.7 

2011 5,474.7 5,184.5 94.7 

2012 5,892.0 5,607.2 95.2 

2013 6,051.6 5,800.9 95.9 

2014 6,389.0 6,237.1 97.6 

City of Forest Grove     

2008 1,200.5 546.3 45.5 

2009 1,144.1 446.1 39.0 

2010 1,083.6 441.6 40.8 

2011 1,075.6 353.9 32.9 

2012 1,120.3 443.5 39.6 

2013 1,137.7 398.4 35.0 

2014 1,119.0 770.2 68.8 

City of Beaverton     

2008 2,585.1 2,257.0 87.3 

2009 2,727.2 2,568.3 94.2 

2010 2,382.6 2,347.3 98.5 

2011 2,442.1 2,297.8 94.1 

2012 2,526.1 2,413.9 95.6 

2013 2,499.8 2,277.9 91.1 

2014 2,548.4 2,414.3 94.7 

TVWD       

2008 8,037.2 3,060.8 38.1 

2009 7,499.0 2,830.9 37.8 

2010 6,884.5 2,068.0 30.0 

2011 6,776.1 1,842.3 27.2 

2012 6,986.6 2,042.3 29.2 

2013 6,497.9 2,193.9 33.8 

2014 7,491.9 2,449.7 32.7 

Wholesale     

2008 83.6 83.6 100.0 

2009 66.1 66.1 100.0 

2010 71.7 71.7 100.0 

2011 70.7 70.7 100.0 

2012 82.2 82.2 100.0 

2013 76.7 76.7 100.0 

2014 76.1 76.1 100.0 
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