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MUNICIPAL WATER LAW REQUIREMENTS 

Background 
In 2003 the Washington State Legislature passed Engrossed Substitute House 
Bill 1338, known as the Municipal Water Law (MWL) to address increasing 
demand on our state’s water resources. The Department of Health (DOH) was 
directed to oversee and enforce a Water Use Efficiency Program1 (WUE) to help 
support the collective goal of ensuring a safe and reliable drinking water supply.  
The WUE seeks to support this goal in the following ways: 
 

 Contribute to long-term water supply reliability and public health 
protection 

 Promote good stewardship of the state’s water resources 
 Ensure efficient operation and management of water systems 

 
This program became effective on January 22, 2007, and established certain 
responsibilities that water suppliers must fulfill. Fundamental elements include 
the following: 
 

 Water Use Efficiency Program 
 Distribution Leakage Standard 
 Goal setting and Performance Reporting 
 Metering Requirements 

 
The requirements and deadlines are listed below and in order of due date for 
Group A municipal water suppliers. 
 
Table 1. 

Requirement Deadline for MWS with 
1,000 or more connections 

Include WUE program in planning documents January 22, 2008 
Submit first annual WUE report July 1, 2008 
Submit service meter installation schedule July 1, 2008 
Set your own WUE goals July 1, 2009 
Meet distribution leakage standard (based on 3-year 
rolling average) 

July 1, 2010, or 3 years after 
installing all service meters 

Complete installation of all service meters January 22, 2017 
 

                                                 
1 WAC 246-290-810 
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Water Use Efficiency Program 
As part of the Planning Requirements of the WUE, municipal water suppliers are 
required to collect data, forecast demand, evaluate WUE measures, calculate 
distribution leakage and implement a WUE program to meet their goals. As of 
January 1, 2007, water suppliers have been obligated to collect production and 
consumption data on a regular basis to include in planning documents and 
annual performance reporting. As part of this data collection, demand forecasting 
is also an essential component for determining future use and potential savings 
through a water use efficiency program. A description of the water supplier’s 
water source and supply characteristics must also be provided. 

Distribution Leakage Standard 
Prior to adoption of the MWL, the Department of Health did not have a set 
distribution leakage standard, but encouraged a figure of 20% or less.  Municipal 
water suppliers must now meet a 10% or less distribution system leakage rate to 
comply with the new state standard. Leakage must be presented both as a 
percentage and as leakage volume, and based on a rolling three-year average.  
Compliance with the distribution leakage standard must be met by July 1, 2010; if 
unable to meet this standard, the supplier must develop and implement a Water 
Loss Control Action Plan that outlines the steps and timelines to achieve the 
desired leakage rate. Additionally, a meter installation schedule is also required 
for all service connections currently not metered. 

Goal Setting and Performance Reporting 
The WUE requires municipal water suppliers to establish water use efficiency 
goals.  Establishing goals demonstrates commitment and support from the utility 
and its water customers to use water efficiently.  Goals must be established  
through a public process and reported on annually to customers and DOH by 
July 1 of each year.  The WUE goals established through a public process are for 
a six-year period, and should be re-evaluated each cycle.  Goals must be 
measurable, address water supply and demand forecasting, and include an 
implementation schedule for each goal.  Performance reports are required to be 
made available to the public: this requirement may be fulfilled by including the 
performance report information in the annual Consumer Confidence Report.  
Annual water system production total, distribution system leakage information, 
and a description of the WUE goals and progress of achieving them must also be 
included in this publication. 
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WATER SUPPLY CHARACTERISTICS 

Source 
The City of Bellingham (hereafter “the City”) water system originates from the 
rain and snow deposited on the Deming Glacier on Mt. Baker, which then feeds 
streams that flow into the Middle Fork of the Nooksack River.  Water from the 
Middle Fork is diverted via a dam through an underground tunnel in Bowman 
Mountain.  From there, the water travels to Mirror Lake, where fine sediment 
settles out, and then on to Anderson Creek and its final destination of Lake 
Whatcom, which acts as a supply reservoir for the system.  Water withdrawn 
from Lake Whatcom is screened then treated at the water treatment plant, 
located near Whatcom Falls Park.  The current average production from the 
Water Treatment Plant (WTP) is about 10 million gallons per day (mgd).  Treated 
water is pumped though nine pump stations and stored in one of 14 storage 
reservoirs placed throughout the City.  The combined capacity of the storage 
reservoirs is 28.43 million gallons (MG).  The City’s system has six main 
pressure zones with storage and seven constant pressure neighborhood zones 
that do not contain water storage.  

HISTORICAL WATER CONSERVATION PROGRAM 

Background 
The City has had a water conservation program in place since the early 1990s.  
Both supply and demand measures have been included in the program, and 
seek to focus efforts on the customer classes that use the most water, as well as 
seasonal usage issues.  Reducing outdoor water use during peak demand 
periods (summer months) has been promoted through education and outreach.  
Reductions in indoor water usage have been encouraged through distribution of 
water conservation kits that contain a low-flow showerhead, faucet aerators, a 
toilet displacement bag, and water conservation information.  A Voluntary 
Metering Program was established that encourages water conservation and 
accountability.  The City also conducts scheduled annual leak detection on water 
system zones to ensure efficiency and accountability.  Detailed information about 
the City of Bellingham’s water conservation program can be found in Chapter 4 
of the 2009 Water System Plan (WSP). 

Measures 
Table 2 lists the City’s current water conservation measures and the associated 
sectors they target.  Several of these measures will be continued and expanded 
upon as part of the WUE program. 
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Table 2. 

Existing Water Conservation Program Sectors 
Measure SF MF ICI 
A. Source Meters (S) X X X
B. Service Meters (S)  X X
C. System Leak Detection and Repair (S) X X X 
D. Voluntary Metering Program (S) X   
E. Ordinance Adoption/Modifications (D) X X  
F. Video Production (D) X X X 
G. Water Conservation Kits (D) X X  
H. Water Consumption History on Water Bill (D) X X X 
I.  Water Conservation Survey (D) X   
J. Rain Barrel Workshops (D) X X  
K. Sprayhead Replacement (D)   X 
L. Public Outreach (D) X X X 

SF—Single-family residential water customers 
MF—Multi-family residential water customers 
ICI—Industrial, Commercial, Institutional water customers 

(D)—Demand side measures 
(S)—Supply side measure

 
A. Source Meters 

At the City’s Water Treatment Plant (WTP), one source meter measures the 
water entering the facility from the Lake Whatcom Reservoir. 

B. Service Meters 
Service meters are required on all multi-family, commercial, industrial, 
irrigation, college and university, and city facility accounts.  In 1995, the City 
adopted municipal code that mandates all new single-family residential (SFR) 
construction must install meter-ready assemblies, in 2005 the code was 
amended to state that all new SFR water customers be metered. 

C. System Leak Detection and Repair 
The City has been operating a leak detection program on its water system 
since 1994. A systematic approach to finding and repairing leaks through the 
distribution system was adopted through annual valve exercising and leak 
detection equipment.  The City also established leak detection zones to 
prioritize areas of the system that contain water mains that are older and 
more prone to leaks, in an effort to conform to state water accountability 
measures.  Leak detection figures for 2001 and 2002 are significantly higher 
than in more recent years, a phenomenon largely dependent on whether the 
zone area surveyed contains water mains constructed in the early 1900s.  In 
2005 and 2006, the City took a more efficient and aggressive approach to its 
traditional leak detection process, and hired a consultant to increase the miles 
of pipe examined, surveying 16 miles in 2005 and 25 miles in 2006.  Meters 3 
inches and larger are tested annually, and meters 1.5 to 2 inches are tested 
every 5 years. The City has a meter maintenance crew and meter testing 
facilities to facilitate this process. An average of 10 miles of water main in the 
distribution system has been tested annually since 1994.  
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D. Voluntary Metering Program 
In January 2005, City Council adopted municipal code that established the 
Voluntary Metering Program (VMP).  The City subsidized a portion of the cost 
to single-family residential water customers desiring to switch from a flat-rate 
water service to a metered water service.  The cost to the water customer has 
been a one-time fee of $150.  Goals of the VMP are to encourage water 
conservation and to work towards metering the remaining 16,000+ water 
customers who pay a flat rate, and allow customers an opportunity to save 
money on their water bill.  

E. Ordinance Adoption/Modifications 
Annual review of existing municipal code and ordinances related to water use 
and conservation is ongoing and aims to support long-range water resource 
planning efforts and goals of the City’s water conservation program. 

F. Video Production 
The City promotes water conservation through various media including video 
production.  Public Service Announcements (PSAs) and 30-minute television 
segments on outdoor and indoor water conservation are among these 
products and are aired on Bellingham Government Television Channel 10 
(BGTV10) and presented at various workshops and events. 

G. Water Conservation Kits 
Water conservation kits contain a 2.5 gallons per minute (gpm) showerhead, 
2.0 gpm kitchen faucet aerator, 1.5 gpm bathroom faucet aerator, toilet tank 
bank (flushes with 1 gallon less of water), and water conservation information.  
Kits are free to Bellingham water customers and available in two locations. 

H. Water Consumption History on Water Bill 
In 2006 the City implemented a new customer billing format and template to 
include a monthly water consumption chart and message box for water 
conservation tips and announcements. 

I. Water Conservation Survey 
The City has conducted three water conservation surveys of single-family 
residences over the past 13 years.  Two have been in the form of mailers, the 
third via telephone.  Information solicited in the survey focused on customer 
attitudes, beliefs, and practices related to water use to guide the water 
conservation program. 

J. Rain Barrel Workshops 
A rain barrel program has been in place for approximately 5 years, focusing 
on education and outreach about outdoor water usage during summer 
months.  Brochures, workshops, and rain barrel sales have been ongoing and 
give an opportunity to educate residents about peak demand during low rain 
event periods and their role in helping to reduce the problem. 
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K. Sprayhead Replacement Program 
In partnership with Puget Sound Energy, commercial water customers 
received commercial water-efficient sprayheads for dishwashing that are 1.6 
gpm, compared with conventional that can use up to two times as much 
water. 

L. Public Outreach 
Outreach to water customers and residents has been in the form of 
brochures, booths, presentations, displays, video production, web, and 
mailers. 

Partnerships and Affiliations 
The City of Bellingham believes that building strong relationships and partnerships 
locally, regionally, and nationally helps to better serve the needs of its water customers. 
Research, support and networking with other utilities, non-profit organizations, and the 
private sector aid in the planning and protection of our vital resource. The City is a 
member of the following organizations that promote water conservation: 
 

o Partnership for Water Conservation (http://www.partners4water.org/) 
o Alliance for Water Efficiency (http://www.allianceforwaterefficiency.org/) 
o WaterSense (http://www.epa.gov/watersense/) 
o American Rainwater Catchment Systems Association (http://www.arcsa.org) 
o Whatcom Water Alliance 
o Lake Whatcom Management Team (http://lakewhatcom.wsu.edu/) 

Estimated Water Savings 
Estimated water savings through the City’s current water conservation program is based 
on estimated quantitative figures through its water conservation kit distribution to 
residential water customers, sprayhead replacement program for commercial water 
customers, and rain barrel sales to residential water customers. Leak detection figures 
are also included in the water conservation program (Table 3). 
 
Table3.

2000 2001 2002 2003 2004 2005 2006 2007 Total Savings
Rain Barrels 0 0 8,954 7,220 0 10,801 30,066 36,067 93,108

H20 Kits 0 0 5,314,400 5,314,400 5,314,400 13,286,000 13,286,000 13,286,000 55,801,200
Sprayhead Replacement 0 0 0 0 0 0 18,875,245 0 18,875,245

Leak Detection 7,884,000 14,235,000 22,600,800 0 0 7,752,600 6,832,435 4,993,200 64,298,035
Total Estimated Annual Savings (gal) 7,884,000 14,235,000 27,924,154 5,321,620 5,314,400 21,049,401 39,023,746 18,315,267 139,067,588

2000-2007 COB Water Conservation Program

 

Historical Water Consumption 
A complete breakdown of water consumption by customer class is provided in Chapter 
2 of the City of Bellingham’s 2009 WSP.  From 1990 to 2007, the City has seen a 41% 
increase in water services and population.  Despite these increases, average daily 
water production has remained steady, fluctuating by approximately 2% on average, 
which is equal to the 2% average annual population growth rate during the same time 



City of Bellingham 
Water Use Efficiency Program - 2008 
 

7 
 

period.  Of the total water produced, 56% is metered.  Figures 1 and 2 displays these 
trends.   
Figures 1. and 2. 

Water Consumption and Population
1990-2007
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Water Production Breakdown
2000-2007

Non-Revenue 
Water:
14%

Unbilled 
Authorized 

Consumption:
0.23%

Flat Rate 
(extrapolated 
metered SFR):

30%

Metered:
56%

Real Losses:
0.29%

 
The largest number of service connections in the City is comprised of single-family 
residential water customers, which also happen to be the largest water consumer.  
(Table 4) This customer class includes both metered and flat-rate water customers, 
consuming approximately 35% of the total water produced. 
Table 4. 

Number of Service Connections by Customer Class  

Customer Class Number of Service 
Connections 

WTP Usage  1  

ADU  35  

Colleges & Universities  49  

Commercial General  1,912  

Commercial Lodging  40  
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Duplex 1 Svc Single Lot  835  

Duplex 2 Svcs Single Lot  25  

Industrial General  49  

Institution-City  71  

Institution-General  89  

Institution-Public Schools  35  

Institution-Whatcom  14  

Irrigation  419  

MBCS - 1 Svc Duplex  108  

MBCS - 1 Svc SFR  112  

MBCS - 2 Svc Duplex  100  

Multi-Family Apartment  1,265  

Single Family Residence  2,982  

Water District  11  

Unmetered/Flat Rate 
Consumption:  

16,222  

Total 24,374  

Figure 3 and Table 5 below summarize historical consumption by customer class.  After 
single-family residential, commercial and multi-unit residential are the second and third 
largest water consumers by customer class.   
Figure 3. 
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Table 5. 

Historical Consumption Summary by Customer Class  
Customer Class  Daily Consumption (mgd)  

2000 2001 2002 2003 2004 2005 2006  2007  Average 

WTP Usage  0.17 0.17 0.18 0.17 0.16 0.13 0.14  0.12  0.15  

Flat-rate and Metered 
Single Family Residential  

3.23 3.06 3.72 3.95 3.80 3.55 3.90  3.83  3.63  

Multi-Unit Residential  1.51 1.51 1.67 1.64 1.72 1.70 1.77  1.75  1.66  

Institutional  0.47 0.47 0.40 0.43 0.45 0.42 0.42  0.42  0.43  

Commercial  1.80 1.76 1.83 1.84 1.87 1.83 1.85  1.74  1.81  

Industrial  0.31 0.24 0.30 0.32 0.31 0.32 0.33  0.29  0.30  

Irrigation  0.25 0.29 0.47 0.45 0.48 0.44 0.46  0.44  0.41  

Water District 1  0.52 0.50 0.50 0.52 0.39 0.33 0.33  0.30  0.42  

Total  8.26 8.01 9.07 9.32 9.17 8.73 9.20  8.89  8.83  

1 The Water District customer class refers to the purveyors served by the City.   

 
City of Bellingham residential per capita water usage averages approximately 105 
gallons per capita per day (gpcd).  This figure is just above the national average of 101 
gallons per capita per day (gpcd) for a non-conserving home.  An estimated 70% of 
daily per capita use is attributed to indoor water usage, and 30% for outdoor use.  

Due to the high proportion of flat rate single-family residential water customers, the 
water production and water consumption figures for total residential consumption are 
estimated based on known metered single-family residential water customer data (Table 
6). 
Table 6. 

Non-Revenue Water Summary  
 2000  2001  2002  2003  2004  2005  2006  2007  Average 

Residential Consumption 
(mgd)  

5.50  5.32 6.16 6.34 6.15 5.81 6.22  6.10  

Total Non-Revenue Water 
(mgd)  

1.22  1.45 1.31 1.31 1.63 1.87 1.65  1.42  

Total Residential 
Consumption (mgd)  

6.72  6.77 7.47 7.65 7.78 7.68 7.87  7.52  

Population  67,171  68,890 69,260 69,850 71,080 72,320 75,150  75,220  

Residential Per-capita Use 
(gpcd)  

100  98 108 110 109 106 105  100 105 

Non-residential 
Consumption (mgd)  

2.59  2.51 2.73 2.81 2.87 2.78 2.84  2.67  
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Table 7 summarizes historical city water demand. Average Daily Demand (ADD) 
represents average daily water production, including unaccounted uses throughout the 
year, and is used to estimate the total annual amount of supply needed.  Maximum 
Daily Demand (MDD) represents the day of the year during which the maximum water 
usage occurs as a result of customer consumption.  Supply, pumping, and treatment 
facilities are typically designed with a capacity equal to the projected future MDD.  
Table 7. 

Historical Demand 

Year  ADD (mgd) MDD (mgd) PHD (mgd) 

2000  9.48  15.84  23.76 

2001  9.46  15.33  23.00 

2002  10.38  17.91  26.87 

2003  10.63  19.52  29.28 

2004  10.81  20.69  31.04 

2005  10.60  17.77  26.66 

2006  10.85  19.38  29.07 

2007  10.32  18.34 27.51 

 
Peak Hour Demand (PHD) represents the maximum usage that occurs in a 1-hour 
period during the MDD.  The PHD is used for sizing distribution system piping and 
distribution system reservoir storage.  Reservoir storage capacity is developed based 
on a combination of ADD, MDD, and PHD, and their relative differences.  The City has 
developed diurnal demand curves for extended period modeling of the water distribution 
system based on records from its Supervisory Control and Data Acquisition (SCADA) 
system.  The diurnal curve represents the variation in demand throughout the day as a 
function of total demand.  Based on the data evaluated for the diurnal curve, the 
PHD/MDD peaking factor is 1.5.  

 
 
 
 
 
 
 
 

Employment Population   32,350   37,317 38,973 40,814  42,666  

Non-residential Per-capita 
Use (gpcd)  

 77 
1  2  

77 71 70  63 72 

gpcd = gallons per capita per day   
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The ratios of MDD/ADD and PHD/MDD are often referred to as “demand ratios” or 
“peaking factors” and are computed for the purpose of characterizing demand in a given 
water system.  Based on a review of the historical data (Table 8), the MDD/ADD 
peaking factor has been as high as 1.92 for the time period evaluated. Therefore, this 
factor will be applied to generate the projected MDD.  The PHD/MDD peaking factor of 
1.5 as developed from the diurnal curve will also be applied to generate the projected 
PHD. 
 

Table 8. 

Demand Peaking Factors  

Year MDD/ADD Peaking Factor 

2000 1.67  
2001 1.62  
2002 1.73  
2003 1.84  
2004 1.92  
2005 1.68  
2006 1.79  
2007 1.78  
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2008-2014 WATER USE EFFICIENCY (WUE) PROGRAM 

Adopted Goals and Measures 
City staff has been researching various water conservation measures that could 
complement and expand upon its existing measures, as well as produce greater water 
savings with new measures.  As was stated in the previous section and demonstrated in 
Chapter 2 of the Water System Plan (WSP), the largest water customer class and 
consumer of the City’s water supply is single-family residences.  The focus of the 
historical water conservation program has been to provide programs and information 
targeted towards this customer class and to reduce peak demand during periods of low 
rainfall.  A review of historical consumption data confirmed that this is still an important 
focus for the City.   
 
In preparation for the WUE goal and measure adoption, staff presented to City Council 
an overview of its existing water conservation program as well as two proposed goals 
and nine measures for 2008-2014.  The presentation took place on December 10, 2007, 
at the City Council afternoon Public Works Committee meeting at City Hall.  This 
meeting was open to the public and information was available on the website in 
advance.  Staff received input from Council members on the proposed goals and 
measures for consideration for the formal adoption at the January 14, 2008, meeting. 
 
On January 14, 2008, City Council formally adopted by resolution two water use 
efficiency goals and nine measures.  Modifications to the goals were proposed and 
approved by Council through the same process described above, on March 25, 2009.  
Modifications were implemented to be in compliance with the DOH requirement to adopt 
measurable goals.  
 
The existing water conservation program and newly adopted measures focus primarily 
on the demand side of water efficiency within the utility customer base.  Supply side 
water efficiency has been addressed for several years through the City’s ongoing leak 
detection program, and will continue in the existing measures option 9 outlined in 
following section.   

At present the City has over 24,000 water customers; over 60% of these customers  are 
single family residential and pay a flat rate water bill.  In light of this situation, staff 
believes that the City is not in a position to adopt more aggressive water use efficiency 
goals at present.  The City established a goal to maintain city-wide per capita daily 
consumption for the next 6 years due to the lack of meters on  the majority of water 
customers.  As the City works to finance metering of all its water customers in 
accordance with its adopted water metering schedule, water use efficiency goals will be 
reviewed annually in congruence with updated single family residential metered data to 
determine if the City can financially support a more aggressive water use efficiency 
goal. 

 



City of Bellingham 
Water Use Efficiency Program - 2008 
 

13 
 

Goals 
1. Maintain city-wide per capita daily consumption at an average of 105 gallons per 

capita per day (gpcd) for residential usage and 77 gpcd for non-residential usage for 
the next 6 years.  

2. Keep city-wide water demand equal to or below city population growth rate for the 
next 6 years. 

Measures 
1. Toilet retrofit program for SFR water customers 
2. Toilet retrofit program for Multi-family water customers 
3. Toilet retrofit program for Commercial customers 
4. Develop and implement a water conservation education program for 6th-grade 

students 
5. Create lawn-watering door hanger for distribution during peak demand periods to 

educate water customers about proper outdoor watering techniques 
6. Evaluate and develop High-Efficiency Fixture Program 
7. Develop future water rate structures with an emphasis on water conservation 
8. Upgrade City Parks to high-efficiency irrigation systems 
9. Continue existing public outreach measures 
 
Measures #1-3, toilet retrofit program for SFR, Multi-family, and Commercial water 
customers, was adopted to focus on reducing water consumption on the largest indoor 
water consuming fixture (based on usage).  These three customer classes also make 
up the largest water customer base and use within the utility.  Providing financial 
incentives for these customer classes to replace older, inefficient fixtures can have a 
substantial impact on the planning and development of future water supply source and 
infrastructure.  Pilot programs will be launched in 2009 to determine the most 
appropriate and cost-effective approach to upgrading inefficient fixtures.   
 
Measure #4, develop and implement a water conservation education program for 6th-
grade students, will begin late 2008 and early 2009.  This measure was adopted to 
follow-up with existing City-sponsored environmental education programs that have 
been in progress for 4th- and 5th-grade elementary school students the past several 
years.  Research and development of a new water-conservation-focused program will 
evaluate the appropriate age group and implementation at that level.   
 
Measure #5, lawn watering door hanger about lawn watering during peak demand 
periods, was developed and implemented summer 2008. The door hanger aims to 
educate water customers about water conservation and smart watering tips during the 
summer months when outdoor watering puts the heaviest strain on the water supply.  
The door hangers will be distributed every summer.   
 
Measure #6, evaluate and develop high efficiency fixture program, is expected to begin 
late 2009 and continue indefinitely.  The goal of this measure is to evaluate existing 
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code and associated impacts of modifying it to include mandatory installation of high 
efficiency fixtures. 
 
Measure #7, develop future water rate structure with an emphasis on water 
conservation, is expected to begin in 2010.  In 2004 the City adopted a water rate 
structure based on a cost-of-service model.  In 2007, the City Council adopted a 
schedule of rate increases through 2012. The City will be evaluating a conservation 
block rate structure, as well as seasonal rates, for feasibility within the City’s water 
system and customer base. 
 
Measure #8, upgrade city parks to high efficiency irrigation systems, is expected to be 
evaluated beginning 2012 or as needed per system.  This measure will assess existing 
systems and prioritize those that need upgrades and/or repairs. 
 
Measure #9, continue existing public outreach measures, will carry on throughout the 
duration of the six-year period. The existing public outreach is described in the Historical 
Water Conservation Program above (Table 1 and page 5) and includes education to the 
City’s water customers.  
Prior to implementation of adopted measures, an evaluation of cost effectiveness and 
estimated water and energy savings will be conducted for each adopted measure.   
 
Funding for a pilot program for measures #1-3 is incorporated into the 2009 water 
conservation budget; measure #4 was financed through the 2008 budget, and 
measures #5 and #9 were paid for through the 2008 budget.  Measures #6-8 will be 
financed in later years as the budget allows.  Cost-sharing opportunities with other local 
utilities will also be explored for some measures.  Adopted measures will continue to be 
implemented as long as they result in water savings, water conservation education, and 
are cost-effective to the utility.  This analysis will be conducted using the US 
Environmental Protection Agency’s (EPA) Water Conservation Plan Guidelines, AWWA 
Water Conservation Programs Planning Manual, POLIS WaterSmart Scenario Builder 
Soft Path Analysis Tool, or other similar methodology.  An estimated timeline for the 
adopted goals and measures can be found in Appendix A. 

Program Evaluation 
The WUE program as a whole is mapped through a basic program logic model 
(Appendix B).  A program logic model is a picture of how the program works—the theory 
and assumptions that underlie the program.  The model provides a road map of the 
program:  how it is expected to work, what activities need to come before others, and 
how desired outcomes are achieved.  It is also a beneficial evaluation tool that facilitates 
effective program planning, implementation, and evaluation.  The WUE program logic 
model will provide the framework for evaluation of the program as well as the adopted 
measures.  Both formative (program improvement) and summative (proof the program 
worked as planned) evaluation will be on-going throughout the 6-year period at the 
macro and micro levels to determine if measures are proving to be cost-effective and 
meeting the short- and long-term outcomes.  
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Water Meter Installation Schedule 
On August 11, 2008, Bellingham City Council adopted Resolution 2008-26, which 
outlines the City’s Water Meter Installation Schedule as required by DOH (Appendix C).  
Staff scheduled two meetings with Council prior to the adoption meeting; these were 
open to the public and presented a menu of options the City could consider 
implementing to meet the state’s metering deadline.  Staff were directed by Council on 
specific options to pursue and schedule over the next several years.  This schedule 
outlines the steps over the next 9 years the City will be taking to meet the service meter 
installation mandate of 2017.  

Current Distribution System Leakage (DSL) 
Until all city water customers are metered, the City does not need to meet the mandated 
10% or less DSL rate.  The City must, however, include information on its efforts to 
minimize system leakage in each Annual Performance Report. The City has had an 
ongoing leak detection program since early 1994.  When the origin of a leak is 
determined to be on the city water main, the City repairs the leak at its own cost in a 
timely manner.  If the leak is determined to be on the property owner’s water service 
line, the property owner is notified and held responsible to repair the leak.  

Water Demand Forecast 
Table 9 below demonstrates recent figures for population, number of water services, 
rainfall and average daily demand.   
 
Table 9. 

Trends in Population, Services, Rainfall, and Average Daily Demand consumption 

Year Population % Change 
Population 

# 
Services 

% 
Change 
Services 

Rainfall 
(in) 

ADD 
(mgd) 

% Change 
Consumption 

2000 67,170 2.27% 21,493 2.37% 28.00 9.48 2.71% 
2001 68,890 2.56% 22,076 2.71% 36.00 9.46 -0.21% 
2002 69,260 0.54% 22,352 1.25% 24.00 10.38 9.73% 
2003 69,850 0.85% 23,240 3.97% 34.00 10.63 2.41% 
2004 71,080 1.76% 23,464 0.96% 35.83 10.80 1.60% 
2005 72,320 1.74% 23,905 1.88% 31.06 10.59 -1.94% 
2006 73,460 1.58% 24,210 1.28% 34.99 10.85 2.46% 
2007 75,220 2.40% 24,573 1.50% 32.03 10.31 -4.98% 

 

If the trends above continue, and the City is able to meet its goal of maintaining its 
current per capita water use throughout the planning period, the ADD and MDD for the 
City’s system will be reduced 12% in 2028 from projections without conservation 
measures (Table 10). 
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Table 10. 

Bellingham Water Demand Projections with and without Conservation 
 Without Conservation With Conservation 

 ADD MDD ADD MDD 

Current Year 10.32 19.81 -- -- 

2014 14.20 27.26 12.54 24.08 

2028 19.27 37.00 16.99 32.63 

Note: Demands in mgd. 

 
Using the population and employment projections and applying the per capita unit 
demand factors, future water demand requirements for the City’s water distribution 
system were determined.  To project future water demands, it was also assumed that 
the unit demand factors and the peaking factors would remain constant through the 
planning period.  The projected water system demands for the required 6-year and 20-
year planning periods are summarized in Table 11 and in Figure 4 below.  
 
Table 11. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Total Projected Water Demands  

Year  Water 
System ADD 

(mgd)  

Water 
System MDD 

(mgd)  

ADD Backwash and 
Plant Usage (mgd)  

MDD Backwash and 
Plant Usage (mgd)  

Total 
ADD 

(mgd)  

Total 
MDD 
(mgd) 

2008  11.5  22.0  0.6  1.2  12.1  23.2 

2009  11.8  22.6  0.6  1.2  12.4  23.8 

2010  12.1  23.2  0.7  1.3  12.7  24.5 

2011  12.4  23.8  0.7  1.3  13.1  25.1 

2012  12.7  24.5  0.7  1.3  13.4  25.8 

2013  13.1  25.2  0.7  1.4  13.9  26.6 

2014  13.5  25.9  0.7  1.4  14.2  27.3 

2028  18.3  35.1  1.0  1.9  19.3  37.0 
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Figure 4. 
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Reclaimed Water Opportunities 
The City of Bellingham recognizes the importance of reuse of treated wastewater in 
reducing the demand for potable water and coordinating the Water System Plan and the 
Sewer Comprehensive Plan.  The City of Bellingham’s wastewater treatment facility 
would serve as the supply of reclaimed wastewater.  Creating reclaimed water, 
however, would require significant and costly improvements to existing treatment 
processes to generate the requisite Class-A standard for effluent reuse.  

The City has considered potential customers for water reuse from two perspectives.  
One is to identify current large water customers of the City.  Table 12 provides a listing 
of the top 20 water customers of the City.  
Table 12. 

Top 20 Users of Reclaimed Water Consumption 

Last Name Total 
Consumption 

(ccf)1 

Percent of 
Total 

Western Washington University 113,063 4.31%

Whatcom County WD 2 71,783 2.74%

Whatcom County WD 7 54,280 2.07%

Port of Bellingham 52,115 1.99%

City of Bellingham 43,675 1.66%

Bellingham Cold Storage 43,096 1.64%
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Top 20 Users of Reclaimed Water Consumption 

Last Name Total 
Consumption 

(ccf)1 

Percent of 
Total 

Bellingham School District 33,524 1.28%

Bellingham Golf and Country 32,415 1.24%

Saint Joseph’s Hospital 30,798 1.17%

Haggens 27,995 1.07%

Bellingham Housing Authority 27,464 1.05%

Bellis Fair 27,340 1.04%

Trans-Ocean Products, Inc. 23,470 0.89%

Habitat Properties, LP 21,916 0.84%

Britax Heath Tecna, Inc.  21,903 0.83%

Northwest Health Care Linen 21,131 0.81%

Kimco Realty Corporation  18,932 0.72%

Icicle Seafoods 18,882 0.72%

Whatcom County Administrative Services 17,055 0.65%

Bornstein Seafoods, Inc. 16,312 0.62%
1Total Consumption measured from 01/01/2007 to 12/31/2007.  
CCF = hundred cubic feet 

 

A review of Table 12 reveals the following facts.  First, many of the largest customers 
actually represent many smaller points of consumption, for example, Bellingham 
Housing Authority, Bellingham School District, City of Bellingham, Haggens and 
Western Washington University.  Other large water users are food processors such as 
Bornstein Seafoods and Icicle Seafoods, where reclaimed water use would not be 
permitted.   

Two of the largest City water customers are wholesale customers of the City (Whatcom 
County Water Districts 2 and 7).  The City could not substitute reclaimed water to these 
wholesale customers.   

This assessment still leaves several potential reuse customers from the list of top water 
users.  The City examined these potential customers and assessed the feasibility of 
extended reclaimed water service from the wastewater treatment plant to these 
potential customers.  The location of six potential reclaimed water users and their 
locations in relationship to the WWTP are shown on Figure 4-3.  An assessment of 
these potential reclaimed customers revealed the following facts: 

• Fairhaven Park is located about 5,000 feet away from the WWTP at about 
elevation 170 feet.   
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• Lake Padden golf course is located about 20,000 feet away from the WWTP at 
about elevation 470 feet.  It could potentially use reclaimed water for 3 to 4 
months.  In addition, the golf course’s proximity to Lake Padden could limit reuse 
potential.  

• Boulevard Park and the new waterfront area is located about 15,000 feet away 
from the WWTP at about elevation 170 feet.  It could potentially use reclaimed 
water for 3 to 4 months. 

• Fairhaven Middle School is located about 3,000 feet away from the WWTP at 
about elevation 150 feet.  It could potentially use reclaimed water for 3 to 4 
months. 

• Bellingham Golf & Country Club is located about 35,000 feet away from the 
WWTP at about elevation 170 feet.  It could potentially use reclaimed water for 3 
to 4 months. 

• PSE and the Cogeneration Plant is a peaking power plant that has unpredictable 
water demands.  When operating it uses up to about 200,000 gal/day. 

The combination of the costs of adding Class Treatment to the WWTP, and of pumping 
and piping of reclaimed water to existing potential customers make reuse of treated 
wastewater economically unfeasible.  The cost of the additional treatment would be 
great.  Even greater would be the cost of constructing miles of transmission and 
distribution pipes to convey the treated wastewater to the points of application.  The 
total amount of water that would be off-set from the City’s supply would be relatively 
small considering the large cost of additional treatment and conveyance.  As a result, 
reuse of treated wastewater does not make sense for the City of Bellingham at this time 
and is not something the City will pursue during the life of this Water System Plan.  

The City does, however, understand the importance of reuse of treated wastewater in 
potentially reducing demand for potable water.  Bellingham will continue to evaluate the 
use of reclaimed water and will pursue any viable opportunities that are identified. 

Rate Structure Analysis 
At present, the City uses a “cost-of-service” basis for its water rate structure that was 
adopted in 2004.  The City of Bellingham provides water service to roughly 24,000 
customers (91,000 people) inside and outside of its boundaries.  Customers pay water 
rates under a structure the City most recently modified in 2007 through Ordinance No. 
2007-12-106, establishing a multi-year rate strategy extending through 2012.  In 2010, 
the City will begin reviewing other water rate structure models that encourage water 
demand efficiency for consideration for the new rate adoption beginning 2013.  

Marginal Cost 
Two methods were utilized in calculating marginal cost for the City (Appendix D).  One 
approach attempts to quantify the current unit cost of existing capacity based on current 
operating costs and annualized capital costs based on the current replacement cost of 
the City's water system.  (Based on 2008 data, replacing the $139.3 million in City water 
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assets would cost about $666.2 million in 2009 dollars.)  This "marginal cost revenue 
requirement" is divided by the total projected demand to determine the marginal cost 
per ccf based on the current unit cost of existing capacity.  Another approach focuses 
on incremental water system investments needed to provide additional capacity, based 
on the growth-related portion of capital project costs and the incremental demand 
attributable to growth over the capital project planning period.  This approach also 
involves deriving an annualized revenue requirement, but does so on an incremental 
basis (e.g., incremental operating and capital costs attributable to expansion-related 
capital projects).  Table 13 displays  both unit cost of existing capacity as well as unit 
cost of incremental expansion. 
 
Table 13. 

Marginal Cost 
Unit cost of existing capacity 
Marginal unit cost of expansion (incremental) 

$10.47 ccf
$1.98 ccf

 
The above marginal unit cost of expansion is based on the expansion portion of planned 
Capital Improvement Projects.  The $1.98 /ccf thus understates the true marginal cost of 
new supply, as a new system would require not only supply, but treatment and 
transmission as well.  It is difficult to define, develop, and implement an effective 
marginal-cost structure that successfully promotes the most efficient use of the water 
system, given the interplay of all the factors that drive rates (changes in costs, growth 
patterns, customer characteristics, weather and climatic conditions, etc).  In addition, 
due to economies of scale, the marginal cost of providing water initially decreases as 
more water is sold; rates based on marginal cost would be lower than rates based on 
average costs, which ultimately contradicts promoting water conservation.  To help 
remedy this, the City could develop rates based on longer-term marginal costs. 
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WUE Program
City of Bellingham

Estimated WUE Measure Timeline

WUE Goals

WUE MEASURES J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D
1. Toilet Retrofit Program for SFR
2. Toilet Retrofit Program for Multi
3. Toilet Retrofit Program for Comm
4. 6th Water Conserv. Grade Prog x x
5. Lawn watering Doorhanger
6. High-Efficiency Fixture Prog
7. Water Conserv. Rate Struct.
8. City Parks High Effic. Irrig. Syst.
9. Existing Measures

1. Maintain city-wide per capita daily consumption at an average of 105 gallons per capita per day (gpcd) for residential use, and 77 gpcd for non-residential use 
for the next 6 years.
2. Keep city-wide water demand equal to or below city population growth rate for the next 6 years.

2008 2009 2010

Estimated WUE Measures Timeline
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WUE Program 
City of Bellingham 
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RESOLUTION NO. 2008-26 

A RESOLUTION OF THE CITY OF BELLINGHAM REGARDING ITS PLAN FOR COMP
LIANCE WITH THE WATER METERING REQUIREMENTS OF WAC 246-290-496 

WHEREAS, RCW 90.03 and Washington Administrative Code ('WAC") 246-290-496 
have been interpreted to require municipal water suppliers to meter all residential water 
services no later than 2017 and to have a plan in place for how the municipal water supplier 
will meet said requirement by 2008; and 

WHEREAS, the Bellingham City Council has determined the plan that it will follow to 
comply with the above requirements after assessing various alternatives and staff 
recommendations; 

NOW THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF 
BELLINGHAM: 

1. For the remainder of 2008, the City will continue with its existing policy for water 
meters having new construction pay the full purchase and installation price of metered 
service, with a metered rate billing thereafter. The Voluntary Metering Program ("VMP") shall 
continue to be available to the public at the current cost of $150, and meter assembly 
installations as part of scheduled annual Public Works water main replacement projects shall 
also continue. 

2. Beginning January 2009, the City shall make the VMP free to all water customers 
that would like to switch from flat-rate accounts to metered water accounts. In addition to a 
free meter connection through the VMP, Public Works staff shall require all water customers 
affected by water main replacements to have a metered water account as part of the 
replacement. These measures shall remain in effect until the metering deadline in 2017. 

3 . . In 2010, the City will begin installing meters and MXU radio antennas on all 
remaining unmetered services of the existing (as of 2008) 4,200 meter-ready residences. 
The City estimates the time frame for converting remaining meter-ready residences at 
approximately two years at a cost of $1.25 million dollars. Funds for this conversion are 
intended to come from bonding through normal capital construction financing with other 
projects each year. 

4. Beginning in 2012, the City would begin to meter all remaining (non-meter ready) 
flat-rate customers in order to comply with WAC 246-290-496 by the 2017 deadline. The City 
intends to pay for this final phase of conversion using additional bond proceeds that will be 
secured in 2011 and paid for from fees collected under the then existing fee structure. 

-8004111 (1) 

City of Bellingham 
City Attorney 

210 Lottle Street 
Bellingham, Washington 98225 

360-778-8270 



PASSED by the Council this 11th day of August , 2008. 

ATTE 

APPROVED AS TO FORM: 

rnfi~ 

-8004111 (2) 
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Mayor 

City of Bellingham 
City Attorney 

210 Lottie Street 
Bellingham, Washington 98225 

360-778-8270 
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City of Bellingham, WA 

Marginal Water Cost Analysis 

July 20, 2009 

Based on feedback received from City staff directly involved with land acquisition, this analysis assumes a current 

average land cost of $25,000 per acre. Note that this estimate is only intended to serve as an order-of-magnitude 

approximation of the cost of land, as the actual cost at any point in time can vary greatly between parcels depending 

on location, zoning, and a number of other factors. Replacement cost is estimated for land assets where the specific 

acreage is not known by applying a multiplier to the original cost of the assets based on the relative escalation of 

acquisition costs for land where the acreage is known. With these adjustments, the estimated replacement cost for 

land assets is $70.3 million. It is interesting to note that applying the ENR-based cost escalators to the water 

utility's documented land costs (consistent with the method used to estimate infrastructure replacement costs) 

results in an estimated replacement cost of $63.2 million, which appears to be on the same order of magnitude. 

2.1.1 Simple Capacity Cost 

The $666.2 million ($70.3 million in land and $595.9 million in infrastructure) in asset replacement costs derived 

above is attributable to a specified amount of capacity that the City's water system can provide. City staff indicated 

that the water system's current capacity is 45 million gallons per day (mgd), suggesting a simple average capacity 

cost of $14.8 million per mgd, or $14.80 per gallon per day (gpd). Water production data provided by the City for 

the prior rate update indicates that peak month water production has been as high as 19 mgd over the past few years 

- assuming a current customer base of roughly 38,000 equivalent residential units, this peak production corresponds 

to a unit peak demand on the order of 500 gpd. Hence, the simple capacity cost of $14.80 per gpd translates to 

about $7,400 per ERU. 

2.1.2 Annualized Capacity Cost 

An alternative way of characterizing the "current cost of existing capacity" would be to estimate an annual revenue 

requirement for the City's water system if it were constructed today, and divide the resulting cost by the volume of 

water delivered to derive an average cost per ccf. The equation below uses information from Section 2.1.1 to 

compute the marginal unit cost of water: 

Unit Cost of Existing Capacity 
Annual Operating Costs+ Depreciation+ Return on Assets 

Annual Volume of Water Sold 

This equation considers the unit cost of capacity on an annual basis, considering both annual operating and capital 

costs. Under this approach, the key rate-funded capital costs that the utility faces are depreciation (an asset-related 

cost associated with the wear and tear on assets caused by their usage) and debt service. This calculation does not 

explicitly include annual debt service in assessing unit cost, but uses the "return on assets" concept to account for the 

cost of capital (both in terms of debt financing cost and the equity opportunity cost of investing funds in 

infrastructure rather than investing them elsewhere to earn interest). Each part of this equation is discussed in 

further detail below: 
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City of Bellingham, WA 

Marginal Water Cost Analysis 

July 20, 2009 

Volume of Water Sold: To accurately represent the cost of providing water, this calculation attempts to 

estimate the total volume of water used (by all customers, including unmetered customers). The City's 2008 

Financial Statement indicates that the water treatment plants produced approximately 9.7 million gallons 

per day (mgd) of water during 2008 - this serves as the initial basis for estimating water usage (about 4.7 

million cd), being adjusted downward by 10% to account for leakage and other unaccounted water 

(consistent with the assumptions used in the City's last water rate study). The adjusted total is increased by 

1.4%, the annual customer growth rate assumed in the water rate study, to arrive at an estimate for 2009 

water usage. With these adjustments, the projected water usage is about 4.3 million ccf. 

With these components defined, the marginal cost is computed as follows 

Unit Cost of Existing Capacity = 
$14,872,584 + $11,324,615 + $19,048,029 

4,319 ,599 ccf 
$10.47 I ccf 

The City's current water rate structure imposes a volume charge of $1.22 per ccf for residential and non-residential 

(excluding irrigation) water usage, and imposes a charge of $2.01 per ccf for irrigation usage. Consequently, a 

significant increase in volume-based charges for marginal water usage may be appropriate. Alternatively, the City 

may want to consider the possibility of introducing an additional block with a significantly higher volume charge 

per ccf to target high-end users. 

2.2 Cost of New Marginal Resources 

An alternative approach to the marginal cost analysis involves pricing resources if provided from new (marginal) 

facilities. Conceptually, this defines the marginal cost as the cost of the next expansion, as opposed to the surrogate 

replacement cost of the existing system as applied above. While this method is the most common approach to 

marginal cost pricing, it has limitations: 

The resulting "cost of the system" only incorporates elements included in the defined system expansion, and 

may understate the full cost of developing a new supply source. 

There is room for subjectivity in estimating the true cost of expansion, particularly to the extent that it is 

based on an allocation of capital projects to system expansion. 

The analytical method relies on a presumed pattern of usage which is necessarily linked to overall demand 

patterns. However, the new resource would simply provide excess capacity for all but brief portions of the 

year, suggesting that far lower utilization would be required. 

For the purpose of this discussion, the term "marginal cost" can be expressed as follows: 

Marginal Cost 
6 Cost 

6 Capacity 
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City of Bellingham, WA 

Marginal Water Cost Analysis 

July 20, 2009 

It is difficult to define, develop, and implement an effective marginal-cost structure that successfully 

promotes the most efficient use of the water system, given the interplay of all of the factors that drive rates 

(changes in costs, growth patterns, customer characteristics, weather and climatic conditions, etc.). 

Due to economies of scale, the marginal cost of providing water initially decreases as more water is sold - in 

this situation, rates based on marginal cost would be lower than rates based on average costs, effectively 

contradicting the objective of promoting efficient water use. Utilities can avoid this dilemma by developing 

rates based on longer-term marginal costs, such as the next phase of capacity expansion (e.g. a major 

treatment plant expansion). 

Setting rates based on marginal costs would tend to result in excess revenue generation, to the extent that the 

marginal cost of developing new supply exceeds the actual current cost of providing service. It may also 

change the relative recovery of costs between customer classes, especially if rates are modified to offset excess 

revenue generation. Marginal-cost rates also tend to shift cost recovery to large water users, and may 

increase revenue volatility due demand elasticity (users experiencing significant increases in their water bills 

may respond by reducing their usage to reduce the total amount that they pay). 

As discussed in this memo, the marginal cost of expanding capacity may justify setting higher volume charges or 

introducing a higher-cost usage tier. However, it is worth noting that to the degree that the City's supply 

constraints relate to short-term peak demands (e.g. peak day or peak week), the incremental resource might only be 

needed for a brief period each year - this may warrant developing a rate structure based on some kind of weighted 

average cost for when the new supply is needed and when it is not. 

If the City is interested in developing a marginal-cost rate structure, we would recommend that it consider an 

update of the cost-of-service rate analysis to adequately evaluate and address these issues. 
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