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City of Blaine
Comprehensive Water System Plan
EXECUTIVE SUMMARY
INTRODUCTION
This Comprehensive Water System Plan Update for the City of Blaine (City) brings
together information regarding the existing water system and future projections into an
organized document. This document will be used for the planning and prioritization of
improvements within the City’s water service area. This plan has been prepared in
accordance with the requirements of the Washington Administrative Code (WAC) 246290-100, as revised pursuant to the 2003 “Municipal Water Law”, the April 1997
Washington Department of Health (DOH) Water System Planning Handbook, and the
June 2009 DOH Water System Design Manual, and in the context of the 2016 Whatcom
County Coordinated Water System Plan (CWSP).
The City’s water system (DOH System ID No. 07300U) is a public system dedicated to
providing water to residential and commercial customers both within the City’s
boundaries and within unincorporated areas of Whatcom County. The City’s water
system has operated since the 1920s and encompasses a combination of rural and
urban areas. Historically, customers have been full-time, part-time summer and
commercial in nature. The City’s retail water service area includes approximately 8,700
acres.
EXISTING SYSTEM
The City’s water sources include twelve production wells and two additional City-owned
wells that were drilled in 1991. The production wells supply water to five storage
reservoirs, then from the reservoirs to the service area through the network of
transmission and distribution mains. As of December 2018, there were 2,846
connections or 8,758 equivalent residential units (ERUs). Within the water system there
also are four active booster pump stations and interties with two adjacent purveyors:
Birch Bay Water and Sewer District and Bell Bay Jackson Water Association.
The current water service area is generally from the U.S./Canada border on the north to
the resort community of Birch Bay along the south and west of Interstate 5 (see Figure
1.2). Land use within the service area is shown on Figure 2.1.
Annual water usage (as Average Day Demand or ADD, in million gallons per day, mgd)
from 2009 to 2018 is shown in Table 1. An equivalent residential unit (ERU) represents
the amount of water consumed by a typical city single-family residence. The average
water usage for a single-family residence was determined to be 180 gallons per day for
the City’s system. The ratio of Maximum Day Demand (MDD) to ADD is 2.2. The ratio
of peak hour demand (PHD) to MDD is approximately 1.3.

Comprehensive Water System Plan
City of Blaine

ES-1

April 2021
CHS Engineers, LLC

TABLE 1
Historical Water Use - Average Day Demand
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
1.64

1.48

1.40

1.41

1.37

1.44

1.64

1.65

1.58

1.57

(millions of gallons per day)

FUTURE WATER DEMAND AND WATER CONSERVATION
Future water demands for the District were estimated by forecasting growth in customer
classes. Water demands were calculated by estimating the number of future
connections then multiplying that number by the water demand per ERU. Water
demands were calculated for each customer type then combined for a total system
demand. Residential population was forecast to increase at a rate of 2.72% for singlefamily residences, 2.72% for multi-family residences, and 2.72% for senior/disabled.
The historical and projected annual distribution system leakage is 7.5% of the annual
volume of water supply.
The projected total ADD and MDD are as indicated in Table 2 (without conservation
impacts) and Table 3 (with conservation).
TABLE 2
Forecast Water Demands, without Conservation
2019

2020

2021

2022

2023

2024

ADD

1.79

1.84

1.88

1.93

1.98

2.03

MDD

3.68

3.78

3.88

3.98

4.08

4.19

PHD

3,342

3,426

3,512

3,600

3,691

3,784

ADD

2025
2.09

2026
2.14

2027
2.20

2028
2.26

2033
2.57

2038
2.87

MDD

4.30

4.41

4.52

4.64

5.28

5.90

PHD

3,880

3,978

4,079

4,183

4,742

5,280

(MDD and ADD in million gallons per day, PHD in gallons per minute)
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TABLE 3
Forecast Water Demands, with Conservation
2019

2020

2021

2022

2023

2024

ADD

1.72

1.72

1.77

1.81

1.86

1.90

MDD

3.52

3.55

3.64

3.73

3.82

3.92

PHD

3,195

3,202

3,280

3,360

3,442

3,526

2025

2026

2027

2028

2033

2038

ADD

1.95

2.00

2.05

2.10

2.38

2.64

MDD

4.01

4.11

4.22

4.32

4.89

5.44

PHD

3,612

3,700

3,790

3,883

4,385

4,863

(MDD and ADD in million gallons per day, PHD in gallons per minute)

The City has had a conservation program in place since 1991, with efforts significantly
increasing in 1998. The Water Use Efficiency (WUE) Program has been prepared and
updated as part of this water system plan update in accordance with the Municipal
Water Law and DOH rules (WAC 246-290-800). The WUE Program identifies goals
and measures for enhanced water conservation. The goals of the current conservation
program at the City are:
• Reduce peak season demand by 1% each year for 2019
• Reduce Add/ERU from 180 gpd as forecast to 165 by 2020 and maintain at
165 through 2028
• Maintain distribution system leakage at or below 7.5 percent

SYSTEM ANALYSIS AND CAPITAL IMPROVEMENT PROGRAM
The City’s system-wide demand for MDD will be met under current source capacity
through 2028, if growth and water use is as forecast. Adequate water rights, with all
sources in service, are available to meet forecast MDD through 2038. Additional wells
and/or well capacity is recommended for near-term reliability and long-term needs.
The current water rights for the City are shown in Tables 4.5 and 4.6. The City currently
has water rights to an instantaneous withdrawal of 5,300 gpm. The City has several
water rights applications on file, dating back to 1991.
The City performs all water quality monitoring of the water supply, storage and
distribution system. Currently the City operates a gas chlorine disinfection system to
chlorinate the source water.
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The City operates five storage reservoirs located throughout the water service area.
Four of the reservoirs are standpipes and one is a buried concrete tank with exposed
dome roof. The condition and configuration of the existing reservoirs was reviewed, and
some deficiencies were noted. Capital projects to address these deficiencies have
been developed.
The City has updated its telemetry system, allowing remote monitoring by the operators.
Reservoirs are filled from automated well and booster pump operations and booster
pumps operate automatically to maintain appropriate pressure inn closed pressure
zones.
The City’s distribution system is made of five pressure zones extending from the
western portion of the Semiahmoo Spit area to the eastern boundary of the City’s
service area. A sixth zone is proposed to serve development in the northeast corner of
the City.
The major transmission of water from the City’s well field to the core distribution system
is via two transmission mains – a 16-inch in Pipeline Road and a parallel 12-inch in
Sweet Road. An additional transmission main is the City’s 14-inch pipeline that travels
under Drayton Harbor to the Semiahmoo Spit. The major transmission mains are within
the 171 pressure zone, therefore the City has four booster pump stations that provide
service to customers located in higher pressure zones.
The City has established certain standards for extension of water mains within the water
service area. The standard forms and requirements can be found in the City’s
Development Guidelines and Public Works Standards document. These standards are
updated periodically. The portion of the City’s design standards and construction
specifications related to the water system are contained in Appendix M.
By reference, the Development Guidelines and Public Works Standards, in its entirety,
is incorporated in this plan. Current copies of the Development Guidelines and Public
Works Standards are available for review at the City’s Public Works office or on-line on
the City’s web page.
The storage facilities and transmission and distribution system were analyzed to
determine their ability to provide for existing and forecast water demand, while providing
appropriate service pressure to all customers.
The City’s existing model was created by an unknown party and passed along to the
City upon a change in engineering consultants. The model was revised to include
missing components of the piping network and refined to reflect a more current
distribution of demand. The model analyzed the current and forecast demands for
MDD, PHD and MDD with fire flow for the years 2018 through 2028 (every other year)
and for 2033 and 2038. The fire flow criteria within the City limits for new development
is 1,000 gpm with a minimum system pressure of 20 psi.
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The analysis revealed deficiencies in the source capacity, water treatment, storage,
telemetry, and the distribution system. A 10-year capital improvement plan was
developed to address these deficiencies (see Table 4 for summary). Those system
deficiencies are summarized in Section 3.4 and proposed improvements are discussed
in Section 3.5 and Chapter 8.
OPERATION AND MAINTENANCE
The City’s water system is governed by the City Council; however, the day-to-day
operations are carried out by the City Public Works Department. The City Public Works
Director supervises the City’s Operations Supervisor. The Operations Supervisor must
have a Water Distribution Manager Level 2 certification or higher per WAC 246-292050. The City’s Operations Supervisor also coordinates operation of the water system
with DOH. The Assistant Public Works Director supervises the Water Crew Chief. This
arrangement allows the Assistant Public Works Director to organize the work of the
water crew along with the work of other crews in the Department.
The City of Blaine’s water system consists of a fully metered distribution system, 12
production wells, one water treatment system, five storage reservoirs, and four booster
pump stations. The water system operates automatically. The Operations Supervisor
and staff monitor system operations, investigate unusual operating conditions, collect
source production data, monitor booster pump stations and reservoirs, complete
distribution system maintenance, test water quality, respond to customer calls regarding
water quality, quantity, and leaks, respond to alarms from telemetry, participate in
annual training, and conduct conservation program activities.
The City has a preventative maintenance program, equipment and supplies for
operating and maintaining the water system, a comprehensive monitoring plan,
emergency response plan, safety procedures, cross-connection control program,
customer complaint response program, and record keeping and reporting per WAC 246290-480 regulations. These programs are discussed in detail within Chapter 6.

FINANCIAL PLAN
The City has operated its water system since it was first constructed in the 1920s. The
City is responsible for managing its own financing, investment and accounting functions
for the water system as well as other departments. The City finances improvements
through the use of developer financing, combination financing by the City and
developers, revenue bonds, and grant/loan funds.
The City should continue to update the water rate model each year with new projects
and activities in order to confidently determine growth and revenue forecasts that
adequately support the revenue requirements of the City. Water rates should also be
reviewed annually to determine if a rate increase will need to be assessed to account
for the revenue needs.
Comprehensive Water System Plan
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Capital
Improvement

SU-5

SU-4

SU-3

SU-2

Project Description

Continue and enhance testing and monitoring of well field
operation to optimize capacity of Well #5.1 to full water
right.
Evaluate most cost effective approach to optimize water
Source
rights and existing facilities for Wells #1R, #2, #3R, #4,
Optimization #4.1, #5 and #6, including well field piping network
Other Existing
upgrades.
DOH Source
Coordinate with DOH and then prepare submittal as
Approval Wells required to secure DOH source approval for exisiting
#1R and #3R wells
Develop and implement a long-range well and well field
groundwater monitoring program including strategic
Source Reliability operation and resting of wells in deep and intermediate
- Groundwater aquifer, and including additional instrumention to support
Monitoring
regular monitoring of recovery rates and static water
levels. Confirm sustainable operation of wells at
authorized rates. Average $45,000 annually
Complete general updates and rehabilitation of Well #5
enclosure, including addition or refinement of source
Well #5
sample facilities, replacement chlorination equipment,
Enclosure
additon of continuous chlorine analyzer at each treatment
Rehabilitation
location and power and control equipment general
upgrades.

I. Supply / Treatment
Source
SU-1
Optimization Well #5.1

ID

TABLE 4
10 Year Capital Improvement Plan

$

$

$

$

$

250,000

900,000

5,000

100,000

30,000

Estimated
Project Cost
(2019 $)

2019

2019

2019

2019-2020

2019

Recommended
Year of
Completion

SU-9

SU-8

SU-7

SU-6

Increase supply capacity with additional well(s) to assure
Additional Source adequate supply with largest existing well out of service.
for Reliability and Project includes replacement well pumps where Project
long-range needs SU-2 recommends upgrades, including well field piping
network improvements per SU-2.
Complete evaluation with BBWSD to confirm mutually
cost-beneficial and effective additional supply strategy, in
Supply/ Storage
context of shared storage needs at Birch Point. Consider
Pre-design Study
feasible alternatives listed in Table 3.17. (City share at
50% indicated.)
Following recommendation from Project SU-7 implement
Additonal Source - additonal supply project. For planning purposes,equip
Well #2D
Well #2D, including treatment facilities. (Connect to
system with Project T/D-2.)
Complete general updates at 11 other wells and
treatment facilities, including addition or refinement of
source sample facilities, replacement chlorination
Well Facility
equipment, additon of continuous chlorine analyzer at
Enhancements
each treatment location, corrosion protection and power
and control equipment general upgrades. Average
$60,000/well at rate of two per year.
Subtotal for Supply Projects
660,000

2,813,000

$

350,000

18,000

500,000

$

$

$

$

2020-2025

2023

2019

2020-2021

ST-6

ST-5

ST-4

ST-3

Seismic Retrofits

900,000

$

60,000

2021

2019

2021-2023

2020

2019

170,000

880,000

2019

37,000

(Part of Project
SU-7)

$

Complete minor repairs to existing coatings for
$
Semiahmoo (330-Zone) and Lincoln Park (171-Zone)
Reservoirs.
Remove and replace exterior coating at Harvey Road
$
Reservoir.
Shift higher elevation customers in 171-zone (in well field
and south/southeast) to a new pressure zone, supplied by
the 440 zone, and utilize surplus 440-zone storage
capacity. Complete about 4,500 feet of 4" DI water main
extension from east end of Pipeline Road and end of 440$
zone pipeline southeast through well field and south
along Owl Lane to Sweet Road. Include PRV station at
Sweet Road and Stadsvold Road connection to create
new 220-zone. Project will allow use of significant share
of Dead Storage as 30+ psi available capacity.

Complete evaluation of and seismic retrofit of Reservoirs
#3, #4 and #5 (allowance).
330-Zone
Evaluate feasibility of joint storage and booster pump
Storage Capacity station for mutual benefit of City and BBWSD at Birch
Study
Point/Semiahmoo, to confirm the details of Project ST-7
Reservoir #3, #4,
Circulation Improvements - add mixers
& #5 Upgrade

171-Zone
Storage
Utilization

II. Storage
330-Zone and
ST-1
171-Zone
Coating Repairs
Reservoir #5
ST-2
Exterior Coating

ST-13

ST-12

ST-11

ST-10

ST-9

ST-8

ST-7

Complete agreement with BBWSD to commit up to
40,000 gallons of City surplus storage volume through
year 2023 (available with nesting). Complete a joint330-Zone
benefit BPS with standby power to provide secondary
Storage Capacity supply from District Zone 1 to City 330 Zone, and
permanent supply from District Zone 1 to Zone 2, 4
pumps, with standby power. (CIty share at 50%
indicated.)
Reservoir #5
Remove and replace interior coating
Interior Coating
Replace system oldest and smallest reservoir with at
320-Zone
least 340,000 gallon reservoir (for 20-year needs) or
Reservoir
consider larger for future needs. (Estimate based on
Replacement
500,000 gallons)
Reservoir #3
Remove and replace interior and exterior coatings
Interior and
Exterior Coatings
Complete agreement with BBWSD to support purchase of
330-Zone
increased storage volume in replacement District Birch
Storage Capacity Point Reservoir for Blaine's future needs and Zone 2
needs. (City share at 32%)
Reservoir #4
Remove and replace interior and exterior coatings
Interior and
Exterior Coatings
Construction of East Blaine (630-zone) storage reservoir
(37' dia, 100' high, 805,000 gallon standpipe).
630-zone
Completion in conjunction with/or after completion of 630Reservoir
zone BPS (BPS-1 ). Project driven by development of
East Blaine.
Subtotal for Storage Projects
2,053,000

7,624,000

$

381,000

999,000

331,000

1,170,000

203,000

440,000

$

$

$

$

$

$

$

2028

2027

2028

2023

2022

2022

2024

III. Transmission/Distribution
Water Main
Annual budget for an average of $1,000,000 per year for
T/D-1
Replacement water main replacement, for the next ten years.
Following recommendation from Project SU-7 implement
Well #2D Supply additonal supply project. For planning purposes, connect
T/D-2
Connection
Well #2D (approximately 250' 8" main) to ex. main in Red
Cedar Rd (w/ Project SU-8)
FF#1 - Leighton
Complete loop with 260 ft 8" main to connect dead ends
T/D-3
& Dodd
on Leighton St. and Dodd Ave.
Connection
FF#2 - Peace
Portal Way and Replace 800 ft 4" main with 8" along Peace Portal Way
T/D-4
from Cherry St to Cedar St and east on Cedar St to 3rd St
Cherry St
Replacement
FF#3 - Zone
Extend 320-zone westerly along B and C Sts, from 8th St
T/D-5
Boundary
to 6th St, add two normally-closed valves, including
Changes
allowance for up to 40 individual PRVs
FF#4 - E St
Complete loop with 260 ft 8" main to connect dead end
T/D-6
Connection
on 9th St with main on 8th St
FF#5 - Canada
Complete loop with 1,100 ft 8" main from east end of
T/D-7 View & Harvey
Canada View to connect to main on Harvey Rd
Rd Connection
Subtotal for Transmission/Distribution Projects
72,000

75,000

231,000

90,000
75,000
318,000

$

$

$

$
$
$

$ 10,861,000

10,000,000

$

2025

2021

2023

2021

2021

2023

2019-2028

O-1

P-4
Water Quality Baseline Sampling Plan

1,150,000
40,000
100,000
150,000

$
$
$
$

15,000

400,000

$

$

750,000

$

Seattle ENR CCI February 2019 = 12,026

Telemetry
Allowance for refinements of programming and
$
100,000
System Upgrade instrumentation throughout system
Total for Scheduled Planning Efforts $
405,000
CIP Grand Total $ 22,853,000

DOH Required
Plan

IV. Booster Pump Stations
Construction of 630-zone BPS (Multiple pumps, 1,650
BPS-1 Booster Station gpm total, with controls in a small building, no fire flow
pumps)
Upgrade capacity of BPS #2 to meet buildout MDD
BPS-2 BPS #2 Upgrade demand for 440-zone and 630-zone, less Well #9
capacity, and add standby power generator
Subtotal for Booster Pump Station Projects
V. Planning/Other
DOH Required Wellhead Protection Program Update - when additional
P-1
Plan
well or wells placed in service.
Lead Service Evaluate system to assess extent of lead service lines
P-2
Lines
and develop plan for removal and replacement
DOH Required
P-3
Comprehensive Plan Update
Plan

2020

2021

2027

2024

2020

2028

2028
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CHAPTER 1
DESCRIPTION OF WATER SYSTEM
1.1

OWNERSHIP AND MANAGEMENT
The City of Blaine (City) operates a municipal Group A water system located in
northwestern Whatcom County. The City’s water system is a public system
dedicated to providing potable water to residential and commercial customers
both within the City’s boundaries and within unincorporated areas, and to two
adjacent water systems. The system is regulated by the Washington State
Department of Health (DOH) and is formally identified as:
City of Blaine Water System
System ID No. 07300U
A copy of the current Water Facilities Inventory (WFI) Report is included in
Appendix A.
The operation of the water system is under the direction of the Public Works
Director who reports directly to the City Manager. There are seven City
Council members who oversee the operation of the City and each member
resides within the City’s water service area.

1.2

AUTHORIZATION
Recognizing the need to establish a uniform process to identify present and
future water system needs and to set forth a means for meeting those needs in
an efficient manner, the City Council has authorized CHS Engineers, LLC, to
proceed with the studies required to prepare this updated Comprehensive Water
System Plan (WSP).
This plan brings together information regarding the existing water system and
future projections into an organized document. This document will be used for
the planning and prioritization of improvements within the City’s water service
area.

1.3

SYSTEM BACKGROUND AND CHARACTERISTICS

1.3.1 Historical Water System Development
The City is located in the northwestern part of the state of Washington
immediately south of the Canadian border (see Figure 1.1). The City limits
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encompass both the east and west sides of Drayton Harbor and Interstate 5 cuts
through the City running northwest to southeast. On the west side of Drayton
Harbor, the City’s boundary includes the Semiahmoo Spit and a portion of Birch
Point. To the east, the service area includes the core area of the City with
business and residential areas. To the north, the City abuts the Canadian
border. The unincorporated community of Birch Bay adjoins the City to the south
and west of Interstate 5 and rural County land is to the east of Interstate 5.
The City’s water system has operated since the 1920s and serves a combination
of rural and urban areas. The service area includes a combination of full-time
residents, part-time summer residents, commercial establishments and two
adjacent water systems. The water service area is illustrated on Figure 1.4 and
the main elements of the system are shown on Figure 1.5.
In November 1992, the City of Blaine acquired the former Sweet Road Water
Association’s infrastructure by an interlocal agreement.
The Agreement
summarizes the responsibility of the City to provide all service to former
Association members the same as the City provides to all other water utility
customers of the City living outside of the City limits, as well as the Association
members’ responsibility as water utility customers of the City. A copy of the
Agreement is included in Appendix B.
The City provides water supply to Birch Bay Water and Sewer District (BBWSD)
and Bell Bay Jackson Water Association (BBJWA) per long term supply
agreements. See Appendix B for copies of each agreement.
1.3.2 Topography
The City’s current water service area encompasses approximately 6,970 acres of
land. The topography of the surrounding area can be characterized as gently
rolling terrain. The main water supply is a well field, which lies at an elevation of
approximately 175 feet and is located about two and a half miles southeast of the
downtown area. Most of the western portion of the City lies below an elevation of
100 feet and slopes gradually down toward Drayton Harbor.
On the west side of the harbor, the terrain varies from sea level along the
Semiahmoo Spit up to an elevation of 268 feet at the high ground of Birch Point.
The plateau on Birch Point supports a large residential area.
1.3.3 Climate
The climate of Blaine is typical for northwestern Washington.
Annual
temperatures range between 32 Fahrenheit (F) and 70 F for the winter and
summer months, respectively. Local precipitation is generally heavy in the
winter, moderate in the fall and spring, and light in the summer. The average
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annual rainfall is approximately 40.6 inches, with winter averages of about 15.5
inches per year and summer averages of about 4.7 inches per year.
Climatic data used in this report was obtained from the Office of the Washington
State Climatologist at the University of Washington in Seattle and the Western
Regional Climate Center division of the Atmospheric Sciences Center of the
Desert Research Institute. The Institute maintains weather records from Weather
Station #450729, which is located within the City.
1.3.4 Surface Waters
The City’s water service area is generally located to the southwest and northeast
of Drayton Harbor. The City provides water service to residences and
businesses that are located adjacent to the shoreline and inland within the
service area. Coastal flooding has not been a significant issue in the past;
however, a geological event or a large storm event could raise the tidewaters of
Drayton Harbor resulting in the flooding of a small portion of the service area.
Figure 1.2 depicts water bodies in the vicinity.
1.3.5 Neighboring Purveyors
Private wells or small private water associations generally provide water service
in the areas bordering the eastern part of the City. The closest water purveyors
to the City are the BBWSD located generally southwest of the City, and the
BBJWA, which is east of BBWSD and south of the City. Figure 1.3 illustrates the
boundaries of these two and adjacent additional neighboring water purveyors.
There are three known Group B water systems in the City or its retail water
service area. One is located south of the Semiahmoo development within the
City limits, but it is located within the BBWSD water service area. Two are
located in the southeast part of the service area, west of Valley View Road. Both
of those systems are listed as inactive by DOH.
1.3.6 Ordinances
The City Council initiates, reviews, and formally adopts ordinances pertaining to
the regulations and operations of the water system. The City ordinances and
policies applicable to the water system can be found in the City of Blaine’s
Municipal Code (BMC).
1.4

INVENTORY OF EXISTING FACILITIES
The City’s existing water system includes the following facilities and connections.
These facilities along with schematics of the system are illustrated and described
in more detail in Chapter 3.
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1.4.1 Sources
The City’s sources of supply are comprised of wells located mostly in the area
east of the City. The City currently operates 12 production wells, eight of which
are located in the City’s well field, and four of which are located within other
areas of the City. Under normal operating conditions, the 12 wells are used to
supply the City’s storage reservoirs. Water is then supplied by the reservoirs to
the service area through a network of transmission and distribution mains.
Further discussion in regard to the City’s wells and their relationship to the
reservoirs can be found in Section 3.3.1 of this Plan.
1.4.2 Storage
The City operates and maintains five storage reservoirs within the service area.
The reservoirs are associated with the system’s pressure zones. All the
reservoirs have storage volumes equaling one million gallons or more except for
a 86,000-gallon reservoir, which serves the 320-zone.
Two storage reservoirs, one at the well field (Reservoir #1) and one at Lincoln
Park (Reservoir #4), are within the system’s main 171-zone.
The remaining three reservoirs provide storage in the upper pressure zones
located along the southern and northern portions of the system. Reservoir #3 is
located on Semiahmoo Parkway and serves West Blaine. Reservoir #2 is the
86,000-gallon reservoir, which serves the 320-zone, and Reservoir #5, which is
located off Harvey Road, serves the higher elevations within the northeastern
portion of the system.
As described above, the City’s wells supply these reservoirs that, in turn, supply
the distribution system. Reservoir levels are generally maintained through
control systems that operate well pumps and by PRV stations that control
pressures.
A more thorough discussion of the reservoirs can be found in Section 3.3.1 of
this Plan.
1.4.3 Distribution System
The transmission of water from the well field area to the distribution system is via
two transmission lines. These lines are a 16-inch line in Pipeline Road and a
parallel 12-inch line in Sweet Road. The 12-inch line in Sweet Road also feeds
to the south and east providing flow to the former Sweet Road Water Association
and rural areas south of the established City Urban Growth Area (UGA).
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The City operates five interconnected pressure zones including the 171-zone,
320-zone, 330-zone, 360-zone, and 440-zone. Each of the pressure zones is
illustrated in Figure 1.5.
Service to customers within the 171-zone is via a network of 12-inch and smaller
water mains. Service to the other pressure zones is provided by booster pump
stations which are ultimately supplied by the 171-zone.
The majority of the local distribution system is comprised of water mains ranging
in size from 8-inch to 10-inch. Pipe materials consist of asbestos cement (AC),
polyvinyl chloride (PVC) and ductile iron (DI).
1.4.4 Booster Pump Stations
The City has four active booster pump stations that supply the storage facilities
within the upper pressure zones, and one inactive station. Booster Pump Station
(BPS) #1 is situated to pump from the 171-zone to the 320-zone. It consists of
one pump rated at 225 gallons per minute (gpm) and is located at 12 th Street and
G Street. This station has not been used for several years and is now
disconnected from the distribution system. BPS #2 pumps from the 320-zone to
the 440-zone. This station has two pumps rated at 250 gpm and is located on D
Street. BPS #3, located on Semiahmoo Spit, pumps from the 171-zone to the
330-zone with two pumps rated at 500 gpm. BPS #4R pumps from the 330-zone
to the 360-zone and has five pumps: two rated at 65 gpm, two rated at 275 gpm
and one at 1,100 gpm. BPS #5 pumps from the 171-zone to 320-zone with two
pumps rated at 500 gpm. This station is located in Lincoln Park.
1.4.5 Connections
As of December 2018, there were approximately 2,846 direct service
connections and five wholesale metered connections to the water system. In
most cases, multi-family connections include multiple dwelling units fed from one
connection. The “other” classification for service connections consists of different
types of connections including: commercial, public authority, industrial, city,
international, and fish processor classes. For planning purposes, these six
classes were grouped together as they have similar trends in terms of historical
usage.
1.4.6 Interties
The City has interties with BBWSD and BBJWA. The BBWSD interties are
located on Semiahmoo Parkway (two connections, one with two meters), Blaine
Road (two meters), Portal Way and Semiahmoo Drive and the BBJWA intertie is
located on Portal Way. See Appendix B for copies of all agreements with these
two purveyors.
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1.5

RELATED PLANS
The following is a list of planning documents, with a brief summary of each, that
have been reviewed in regard to impacts on the development of a
Comprehensive Water System Plan for the City of Blaine.
A.

Comprehensive Water System Plan, November 2009
This plan is an update to the City of Blaine Comprehensive Water System
Plan dated August 1989.
This plan addressed the changes in
development of the Semiahmoo area, growth in Birch Bay, and the
availability of water.

B.

Blaine Ground Water Management Plan, June 1994
This plan was written to ensure the quantity and quality of groundwater
within the City’s Ground Water Management Area (GWMA) is maintained
by understanding the hydrogeology of the GWMA and by identifying
threats to the groundwater.

C.

Whatcom County Coordinated Water System Plan Update, September
2016
This plan was written to address the public drinking water supply needs by
the County and to coordinate between water service and the Growth
Management Act.

D.

Whatcom County Comprehensive Plan, June 2016
This plan provides information in regard to zoning and future land use
within unincorporated Whatcom County. 1

E.

City of Blaine Comprehensive Plan, June 2018
This plan provides information in regard to zoning and future land use
within the City of Blaine.

F.

Birch Bay Comprehensive Water System Plan, March 2009, Amended
September 2010
This plan evaluates the BBWSD existing facilities, system operations and
water quality. In addition, the plan provides the projected land use and the
projected water demands of the BBWSD. The information in this plan is of

1

The 2016 and 2017 versions of the County Comprehensive Plan were current at the time this section of
the WSP was prepared and are the basis for the information presented herein. The County
Comprehensive Plan was subsequently updated in 2018, 2019 and 2020.
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particular importance to the City as the BBWSD is the largest wholesale
customer that purchases water from the City. In addition, the BBWSD and
the City continue to work closely together to evaluate the regional
demands as the District currently relies on the City for all of its water. This
plan is concurrently being updated.
G.

Technical Report – City of Blaine Wellhead Protection Program
Update, October 2015
This report updates wellhead protection programs developed in 1995 and
2008. The report identifies the program appropriate for the City’s 13 water
supply production wells. One well (PW-2D) is constructed but not yet
connected to the supply system or equipped for service. Wellhead
protection areas are delineated in the report, based on 10-year time of
travel forecasts for each well. Protection areas are differentiated for the
wells drawing from the intermediate aquifer versus the deep aquifer.

1.6

COMMENTS FROM AGENCIES AND ADJACENT PURVEYORS
As part of the development of this plan, copies of this Plan were sent to various
local and State agencies for review. Table 1.1 lists the agencies that received
plans for review and comment. Responses to comments are provided in
Appendix N of this plan.

1.7

EXISTING SERVICE AREA AND CHARACTERISTICS
The City’s existing water service area extends roughly from the U.S./Canada
border on the north to the community of Birch Bay along the south and west of
Interstate 5. To the east of Interstate 5 and east of the City is rural land within
Whatcom County, which is not served by a local water purveyor. To the west,
the service area boundary abuts BBWSD and Drayton Harbor. The existing
service area boundary, the retail water service area as declared prior to this Plan
update as illustrated in Figure 1.3, consists of approximately 3,560 acres within
the City limits and an additional approximately 3,410 acres outside the City limits.
About 17 acres within the City is not included in the service area. Those parcels
(south end of the Semiahmoo area) are served directly by BBWSD.

1.8

FUTURE SERVICE AREA – “RETAIL SERVICE AREA”
The City’s future service area or retail water service area coincides with the
existing service area boundary, with one minor change. Four parcels southeast
of the City limits have been added. These parcels apparently had prior
commitments for water service from the association the City previously assumed
in that area. The subject area has not been claimed by another water purveyor.
This boundary includes all land within the City limits except for a small number of
properties in the City that are included in the BBWSD water service area. In
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addition, the service area includes parcels of land within the Blaine UGA. The
service area also includes rural parcels outside the City limits and the UGA which
are either already served by the City or which front an existing City-owned water
main. It should be noted there are a number of unserved rural parcels in the
future service area that do not front an existing water main. These parcels have
been included to prevent islands of unserved territory or irregular boundaries.
The City’s retail water service area, as declared within and concurrently with this
Plan update, is delineated on Figure 1.4 and subsequent figures.
1.9

SERVICE AREA AGREEMENTS
The City has two wholesale customers: BBWSD and BBJWA. BBWSD is the
largest user within the Blaine system. Growth within BBWSD is anticipated to be
similar to that of the City, while BBJWA is anticipated to have limited growth due
to the rural nature of the system’s service area.
TABLE 1.1
Review Comments

Organization

Comments
YES

Mailing Address

Washington
State
Department of
Health

20435 72nd Ave S, Suite 200,
K17-12
Kent, WA 98032-2358

Whatcom
County Dept. of
Health

509 Girard Street
Bellingham, WA 98225

X

Whatcom County Council
311 Grand Avenue
Bellingham, Washington 98225
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X

X

Whatcom
County Planning 5280 Northwest Drive
and
Bellingham, WA 98225
Development

Whatcom
County Council

Comments
NO
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Whatcom
County
Engineering
Department

Whatcom County Engineering
Department
322 N Commercial St, Suite
301
Bellingham, Washington
98225-4042

X

Birch Bay Water
& Sewer District

7096 Point Whitehorn Road
Birch Bay, WA 98230

X

Bell Bay
Jackson Water
Association

7232 W. 40th Drive
Ferndale, WA 98248

X

Dakota Creek
Golf Course
Water System

3258 Haynie Rd
Custer, WA 98240

X

*Copies of the City’s WSP were provided to DOH to be forwarded by DOH to DOE

1.10

SERVICE AREA POLICIES
The City has developed policies and service agreements used to guide the
operation and maintenance, distribution of water, and capital improvements for
the system. The City supplies quality water to residents and other retail
customers throughout the service area. It also encourages programs for water
conservation and reuse to assist in reducing the peak water demands during
peak use months. The City supplies water to areas both inside and outside the
City limits. The policies and requirements specific to the water service for both
areas are addressed in the City’s codes and ordinances, which are on file at the
City.
The following is a brief summary of additional service area policies.

1.10.1 Wholesaling Water
The City currently wholesales water to BBWSD and BBJWA. Copies of these
supply agreements are included in Appendix B.
1.10.2 Wheeling Water
The City does not wheel water from one purveyor to another.
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1.10.3 Annexation
The City is bordered along the east and partially along the south by
unincorporated areas, which are not served by other water purveyors. At this
time, the City has no plans to annex any additional areas outside the City limits
except the limited areas designated by Whatcom County as City UGA. Anyone
outside the City limits who seeks connection to the City’s water system must
make a request to the City to obtain water from the City’s system. The City has
adopted a policy in regard to providing service outside the City. This policy is
included in Appendix C.
1.10.4 Direct Connection and Satellite/Remote Systems
All new developments that are within the boundaries of the City’s service area,
and which request service from the City, must connect to the City’s existing water
system. There is no plan for any satellite water systems.
1.10.5 Design and Performance Standards
The City requires all water system designs to be prepared by a licensed
professional engineer and to meet all local and State standards. The City’s
performance standards, along with construction materials and methods, are
further discussed in Chapter 7 of this Plan. Any development within the City’s
service area will be governed by City policies.
1.10.6 Water Service Extensions
The water service area is entirely under the jurisdiction of the City in regard to
connection policies. For any water system extension, the developer of the
property is solely responsible for all costs associated with expanding the water
system beyond its present locations and/or capacities. The City may participate
in lengthening the extension based upon its own determination.
1.10.7 Oversizing
In all cases, the developer of the property is solely responsible for all costs
associated with expanding the water system beyond its present capacity if the
expansion is so required to meet the water demands of the proposed
development. The City may participate in the further over-sizing of extensions
based upon its own determination.
1.10.8 Latecomer Agreements
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The City currently has a “latecomers” policy regarding reimbursement of
construction costs. The developer of the property is responsible for initiating the
formation of the agreement.
1.10.9 Cross-Connection Control Policy
The City requires that State-approved backflow devices be installed on all
potential sources of cross-connection. The design of cross-connection systems
and the equipment used must be approved by the City prior to installation (see
section 1.11.1H).
1.11 CONDITIONS OF SERVICE
The existence of water mains that meet minimum standards for urban
development will not serve as justification to allow increased density in rural
areas, now or in the future.
The City has adopted an interim policy to define the conditions under which water
service can or will be extended outside the City Limits (see Appendix C). In
general, such service is limited to those properties previously a part of the Sweet
Road Water Association, previously assessed by the City for water service,
abutting an existing main or already served by the City. It is anticipated that this
policy will remain in “interim” status until such time as the City obtains additional
water rights and source capacity. This approach recognizes that the City
presently has limited resources and one near-term management approach is to
carefully consider commitments to new service outside the present City Limits.
Persons requesting connection to the City’s system, to which facilities are not
available, must follow the City’s Development Process. The specific conditions
for connecting to the City’s system and obtaining water service are detailed in the
City’s Municipal Code (BMC) and Public Facilities Construction Agreement
(PFCA).
Abbreviated portions of the current (as of May 2016) Blaine Municipal Code and
the Public Facilities Construction Agreement (PFCA) template used for new
development as they pertain to conditions of service are included in the following
sections. Complete, current, and updated versions of the City’s codes and
regulations should be consulted prior to requesting water service from the City.
The existing water system and proposed improvement plan includes water mains
8-inch in diameter or larger outside the current City limits and/or outside the
City’s urban growth area. The future mains are sized as transmission mains for
delivery from sources in the rural area to the rural and urban areas to be served
by the City.
1.11.1 Developer Process for Water
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A.

Application for Service (BMC 13.04.020)
Service and supply of water shall be furnished only after property owner
completes an application, as provided by the city water department.

B.

Design and Standards (PFCA Section VIII)
Project Proponent will retain a licensed professional engineer(s) to design
the project, prepare the necessary plans and specifications, establish the
construction cost estimate, provide construction engineering, and prepare
certified as-built drawings.
Project Proponent shall comply with the following standards for design and
construction of the project; deviation from standard plans will not be
accepted unless authorized in advance in writing:
1. Standard Specifications for Road, Bridge and Municipal Public
Works Construction, current edition, jointly published by the
Washington State Department of Transportation and the American
Public Works Association.
2. Standard plans and specifications provided by City.

C.

Main Extensions (BMC 13.04.130)
Where an extension of a water main is requested by one or more owners of
property or consumers, the size of such main shall be determined by the
city public works director as outlined in the water department’s master plan
adopted by the city council, with subsequent amendments.
An estimate in writing of the total cost of installation of the requested
extension shall be furnished [by] the parties concerned in either a lumpsum or per-foot basis and a deposit of such amount shall be made before
actual construction is begun. In cases where installation of the proposed
extension is to be made by contractors or owner-developers, deposits shall
be made to cover the estimated costs of design engineering, staking,
inspecting and other related costs.
When in the interest of future growth or expansion of the water system, it
is found advisable to install main capacity in excess of the amount
requested by the consumer, developer or owner, and the city council
makes a finding of fact thereon, and therefore deems it advisable, it may
authorize City participation in the cost of such extra capacity.

D.

New Connections – Main Extensions (BMC 13.04.160)

Comprehensive Water System Plan
City of Blaine

1-12

April 2021
CHS Engineers, LLC

It shall be the policy of the city to require any owner or developer desiring
water service to extend the water distribution main to the further edge, or
line of the property to be served, whether such lines are to be utilized or
not. In reference to connecting water lines to the water system, such
connections shall be made at the developer or property owner’s sole
expense at such places and under such conditions as directed by the city.
The city reserves the right to require a connection or connections to be
made to lines which may not necessarily be the closest lines to the
developer or property owner’s property at the developer or property
owner’s sole expense.
Property owners or developers requesting a three-fourths-inch or one-inch
residential service may petition the city to allow for installation of a
temporary service and enter into an agreement on terms and conditions
as prescribed by the city for It shall be the policy of the city to require any
owner or developer desiring water service to extend the water distribution
main to the further edge, or line of the property to be served, whether such
lines are to be utilized or not. In reference to connecting water lines to the
water system, such connections shall be made at the developer or
property owner’s sole expense at such places and under such conditions
as directed by the city. The city reserves the right to require a connection
or connections to be made to lines which may not necessarily be the
closest lines to the developer or property owner’s property at the
developer or property owner’s sole expense.
E.

Application – Outside Areas (BMC 13.04.191)
The city water department will require each prospective customer to sign
an application for water service. Application must be made in writing on a
standard form available at the public works department. The application
shall set forth the location of the premises, address to which the bills shall
be mailed or delivered, and such information as the public works
department may require to determine which rate applies, or such other
information as the public works department may reasonably require, and
must be signed by the applicant. The application is merely a written
request for service and does not in itself bind the water department to
serve. Only authorized city employees will turn water on, only after credit
has been established.
The City, in addition to the application for water service set out [above],
will require, from all applicants residing outside the territorial limits of the
city, execution of an outside utility agreement or other such documents as
are deemed necessary to ensure that the property of the applicant, or any
person claiming title through him, will be annexed to the City when it
becomes reasonably contiguous. In the event that the applicant refuses to
execute any document as required or attempts to impair or repudiate any
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document or agreement executed either by himself or a successor in
interest, the city’s duty to supply services shall cease. In the event that
property reasonably contiguous to the city becomes annexed and then
removed as the result of a reduction of the city limits (except when
initiated by resolution) or when the proposed annexation of an area fails or
is held invalid, the city’s duty to provide utility service thereto shall cease.
F.

Separate Meters Required – Exemptions (BMC 13.04.200)
Every separate single-residence building and every separate singleoccupancy, commercial or other property shall have its own separate
meter. Multiple-occupancy, commercial or other property under single
ownership may be metered by one meter; provided each unit utilizing
water service shall be subject to a minimum charge on that meter as
provided in the unified fee schedule [see Appendix D]. Otherwise, the total
minimum is the responsibility of the owner.
Multiple-occupancy residential buildings such as hotels, motels, trailer
courts, duplexes, or apartment buildings (but not condominiums) may be
metered by one meter if under single ownership, or a new service and
meter may be installed as set forth in this chapter.

G.

Meters – Cost – Ownership (BMC 13.04.210)
The city water department shall own and furnish all meters up to and
including one inch in size. The cost of larger meters shall be paid by the
customer prior to installation as a payment in aid of construction, and right
of ownership shall remain with the city water department. Where meters
are presently owned by the customer, the city claims the right to replace in
kind, equal or better, repair or inspect at any reasonable hour any such
meters. All costs of repairs on meters larger than one inch shall be at the
customer’s expense.

H.

Cross-Connections (BMC 13.04.260)
It is unlawful for any customer or consumer to have or cause to have a
cross-connection between the city’s water system and any other service or
potential pollution source. In the event the city has cause to suspect or
finds in fact that such an unlawful connection or the potential for such a
connection exists, the city shall require the installation of an approved
backflow-prevention device or assembly, to be installed at the expense of
the property owner. If the property owner refuses to install an approved
device or assembly, the city has the right to refuse water service.
Connections with backflow prevention devices or assemblies must be
inspected and tested by a certified backflow assembly tester (BAT) with
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copies of the reports of inspection and testing provided to the public works
director. Certified testing is required at time of installation and then
annually thereafter within 30 days of the anniversary of installation.
Seasonal connections that are required to have a backflow prevention
assembly must be tested before service is allowed to resume. If a service
call is necessary to restore service for the duration of the test, the fees
enumerated in BMC 13.07.100 may be waived by the public works
director. Re-testing is required following any backflow incident or
immediately following repair, relocation, reinstallation or re-plumbing of the
backflow device or assembly. The city reserves the right to terminate
service to customers who fail to submit an inspection test report after
testing is due per this section and following subsequent notification by the
public works director.
1.11.2 Applicable Fees and Charges
The process of connecting to the City’s system includes various fees and
charges.
The fees include, but are not limited to, administration fees,
engineering fees, permit fees, inspection fees, general facilities fee, and meter
fees. The current City water-related schedule of fees is included in Appendix D.
Portions of City Code regarding water system fees are excerpted below.
A.

Assessments (BMC 13.07.020)
Fees provided for in this section shall be updated and adopted annually by
resolution in a unified fee schedule. The general facility fee and
connection/inspection fees as described in [the following] subsections
shall be adjusted based on the preceding year-end Seattle Consumer
Price Index unless otherwise adjusted on the basis of a special rate study
conducted for that purpose.
General Facility Fee – Water/Wastewater.
1. A general facility fee (GFF) shall be charged on all new or expanded
service connections to the utility system pursuant to the utility fee
schedule established for utility service. The GFF shall be proportionate
to the cost of providing facilities and services to previously unserviced
property and all changes in use that increase water demand or
wastewater discharges to the municipal utility system. The GFF shall
reflect the appropriate amount of the share for that connection to the
utility’s system net allocable plant and shall be computed based on
equivalent residential units (ERUs). Existing connections within the
system as of the effective date of this code shall be considered to have
paid their proportionate share of the GFF for existing use.
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2. Residential. Calculation of the GFF to determine the ERU equivalent
assessment for residential service shall be computed based on the
number of ERU served and shall be apportioned and assessed as
follows:
•
•
•
•

Single-family residence 1.00 ERU/unit
Duplex, triplex, four-plex 0.85 ERU/unit
Apartments/condominiums (five or more units) 0.80 ERU/unit
Transitory living units (motels/hotels) 0.50 ERU/unit

3. Commercial/Industrial. Calculation of the GFF to determine the ERU
equivalent assessment for commercial/industrial service shall be
computed based on the water meter size, and shall be calculated
according to the standard flow factor of a displacement type meter
where a 5/8” x 3/4” meter shall have a flow factor equal to one ERU
and shall be apportioned and assessed as follows:
Meter Size

Meter Flow Factor
Equivalent ERUs

Maximum Continuous
Flow Rate (gpm)

5/8" or 3/4"
1"
1.5"
2"
3"
4"
6"
8"
10"
Marina pump- out station

1.0
2.5
5.0
8.0
16.0
25.0
50.0
80.0
115.0
1.0

10
15
25
50
80
160
250
500
800
10

4. Irrigation Systems. Calculation of general facility fees to determine the
ERU equivalent assessment for irrigation systems shall be computed
based on the meter size of the area being irrigated, and shall be
calculated according to the standard flow factor of a displacement type
meter, where a five-eighths-inch by three-quarters-inch meter shall have a
flow factor equal to one ERU and shall be as set forth herein:
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Meter Size

Meter Flow Factor Maximum Continuous
Equivalent ERUs
Flow Rate (gpm)

5/8" or 3/4"

1.0

10

1"

2.5

15

1.5"

5.0

25

2"

8.0

50

3"

16.0

80

4"

25.0

160

6"

50.0

250

8"

80.0

500

10"

115.0

800

5. A utility service agreement shall be executed prior to issuance of a
building permit for all new or expanded water and sewer service
connections. The agreement shall include, but shall not be limited to,
specifications of general facilities fees and associated charges for new
or expanded water and sewer utility services. The charges and fees
specified in the utility service agreement shall be paid prior to issuance
of a building permit for all new or expanded water and sewer service
connections. These charges shall be in addition to rates and other fees,
assessments, and charges established for utility service.
6. For additional services on previously serviced property and changes in
use that increase water demand, utility connection charges shall be due
within 30 days of the city’s notification mailing. If payment is not
received within this period, all subsequent water utility payments of
existing accounts for charges on this property shall be applied in the
following hierarchy:
a. First priority: utility connection charges, delinquent amount in
arrears;
b. Second priority: utility service charges, delinquent amount in
arrears;
c. Third priority: utility service charges, current billing period amount.
7. The utility’s GFF shall be in addition to any special agreements or
provisions for mitigation of impacts or requirements for
expansion/upgrading to the utility system by any development or
project, provided:
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a. Utility GFF credits shall be given for the value of mitigation or
improvements related to additional capacity. The credits shall be
proportional to the additional capacity provided by the planned
capital improvement portion of the utility GFF;
b. The total credit, if any, as provided in this subsection shall not
exceed the amount of the utility GFF that applies to the additional
capacity provided by the planned capital improvement portion of
the utility GFF.
Connection/Inspection Fee – Water/Wastewater.
1. A connection/inspection fee shall be charged for all service
connections to the utility system pursuant to the utility fee schedule
established for utility service.
2. Additional fees may be charged if a re-inspection is required as a result
of the property owner/developer’s failure to comply with the correction
notice from a prior inspection, inaccessibility of facilities for scheduled
inspections, or an unsafe site.
3. In the event it becomes necessary to remove and restore surface
improvements including but not limited to asphalt, concrete and
concrete streets and sidewalks in order to install a service connection,
an additional fee shall be levied pursuant to the fee schedule
established for removal and replacement.
4. The connection/inspection fee or deposit shall be assessed and paid at
the time of execution of the utility service agreement.
5. Outside the city limits, the charge for a new service shall be 150
percent of the charge for a similar connection within the city limits.
Exception to the 150 percent charge would be made for those making
connection to an existing water association water main under the
provision of a specific agreement.
Regional Capacity Charge – Water.
1. A regional capacity charge (RCC) shall be assessed on all new or
expanded service connections to the water system as published in the
unified fee schedule. The RCC shall be proportionate to the cost of
providing water facilities to previously unserviced property and all
changes in use that increase water demand to the regional water
system. The fee shall reflect the appropriate amount of the share for
that connection to the regional assets in the utility system as defined in
the wholesale water agreement between the city and Birch Bay Water
and Sewer District, and shall be computed based on equivalent
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residential units (ERUs). Existing connections within the system as of
the effective date of this code shall be considered to have paid their
proportionate share of the RCC for existing use.
2. Residential. Calculation of the RCC to determine the ERU equivalent
assessment for residential service shall be computed based on the
number of equivalent residential units (ERUs) served and shall be
apportioned and assessed as follows:
•
•
•
•

Single-family residence 1.00 ERU/unit
Duplex, triplex, four-plex 0.85 ERU/unit
Apartments/condominiums (five or more units) 0.80 ERU/unit
Transitory living units (motels/hotels) 0.50 ERU/unit

3. Nonresidential Service. Calculation of the RCC to determine the ERU
equivalent assessment for nonresidential services shall be computed
based on the water meter size, and shall be calculated according to
the standard flow factor of a displacement type meter where a fiveeighths-inch by three-quarters-inch meter shall have a flow factor equal
to one ERU and shall be apportioned and assessed as follows:

Meter Size

Meter Flow Factor Maximum Continuous
Equivalent ERUs
Flow Rate (gpm)

5/8" or 3/4"

1.0

10

1"

2.5

15

1.5"

5.0

25

2"

8.0

50

3"

16.0

80

4"

25.0

160

6"

50.0

250

8"

80.0

500

10"

115.0

800

4. A utility service agreement shall be executed prior to issuance of a
building permit for all new or expanded water service connections
including the associated charges for new or expanded water services.
The charges and fees specified in the utility service agreement shall be
paid prior to issuance of a building permit for all new or expanded
water and sewer service connections. These charges shall be in
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addition to rates and other fees, assessments, and charges
established for utility service.
5. For additional services on previously serviced property and changes in
use that increase water demand, utility connection charges shall be
due within 30 days of the city’s notification mailing. If payment is not
received within this period, all subsequent water utility payments of
existing accounts for charges on this property shall be applied in the
following hierarchy:
a. First priority: utility connection charges, delinquent amount in
arrears;
b. Second priority: utility service charges, delinquent amount in
arrears;
c. Third priority: utility service charges, current billing period
amount.
6. The RCC fee shall be in addition to any special agreements or
provisions for mitigation of impacts or requirements for
expansion/upgrading to the utility system by any development or
project, provided:
a. RCC credits shall be given for the value of mitigation or
improvements related to additional regional capacity. The credits
shall be proportional to the additional capacity provided by the
planned capital improvement portion of the utility general facility
fee;
b. The total credit, if any, as provided in this subsection shall not
exceed the amount of the utility general facility fee that applies to
the additional capacity provided by the planned capital
improvement portion of the utility general facility fee.
B.

Water Service Rates
Residential Water Service Charges (BMC 13.07.040 (A) and 13.18.010).
A water service charge shall be assessed for connection to and utilization
of the municipal water system for the purpose of receiving water service
pursuant to the current utility rate schedule established for water service.
Rates for out-of-City municipal services shall be 150 percent of the
municipal rate within the city limits.

Comprehensive Water System Plan
City of Blaine

1-20

April 2021
CHS Engineers, LLC

1. Residential Service Charge. The residential service charge for water
shall be calculated on a monthly billing with charges based on water
meter size and volume of usage. The commodity charge shall be
computed to the nearest 100 cubic feet. A “residential unit” shall be
defined as a single-family living unit served by a single water meter.
2. Residential Low-Income Senior/Certified Disabled Service. The
residential service charge for water for low-income/senior/disabled
shall be calculated on a monthly billing with charges based on meter
size and volume of usage. The commodity charge shall be computed
to the nearest 100 cubic feet. A “residential unit” shall be defined as a
single-family living unit served by a single water meter.
“Residential low-income seniors” are defined as those customers 62
years of age or older with income level classifications below those
published annually by the federal Department of Housing and Urban
Development (which establishes the 80 percent level of median income
adjusted by family size and location).
“Residential certified disabled” is defined as any customer who is
certified as unable to be gainfully employed, regardless of age, and with
income level classification below those published annually by the
federal Department of Housing and Urban Development.
Customers must complete an application form each year to qualify for
the low-income or certified-disabled rate. The Finance Department will
perform the determination of eligibility for designation as a low-income
senior or disabled account from the information given on and attached
with the form. Review of eligibility shall be made on an annual basis to
determine any change in status as a low-income senior or disabled
account from the information given on and attached with the form.
Sprinkler and Fire Protection Service Charges (BMC 13.07.040 (B)).
The fire protection service charge for water shall be assessed for
connection to and utilization of the municipal water system for the purpose
of receiving fire service protection pursuant to the utility rate schedule
established for fire protection services. The fire protection service rate
shall be billed monthly and shall be based on the size and type of service
provided.
Fire protection service charges set forth herein shall be granted only
during such times as there is no appreciable registration by meters
maintained by the utility. Water used for purposes other than extinguishing
fires through a fire service connection shall be charged at a rate not less
than double the residential rate provided by this chapter. Rates for out-of-
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city municipal services shall be 150 percent of the municipal rate within
the city limits.
Temporary/Construction Water Service Charges (BMC 13.07.040 (C)).
The temporary/construction water service charge shall be assessed to all
users of the water system for the purpose of receiving
temporary/construction water services, pursuant to the utility rate schedule
established for temporary/construction water service charges. The
charges for service, less deposit, shall be calculated at the conclusion of
use and shall be based on the type and size of the meter and volume of
water used. The commodity charge shall be computed to the nearest 100
cubic feet. The base charge shall include meter and appurtenance rental
and set-up charge.
Persons desiring temporary water service from a fire hydrant, hose
connection, or meter for the purposes of construction, special events, or
other activities that are limited in duration shall make application to the
utility on the form provided and make a deposit pursuant to the utility fee
schedule established for temporary/construction meters.
Temporary/construction meters shall be limited to six-month duration and
may be renewed subject to approval by the operations manager and
payment received for service rendered to date. Rates for out-of-city
municipal services shall be 150 percent of the municipal rate within the
city limits.
Wholesale Water Service Charges (BMC 13.07.040 (D)).
The utility may enter into agreements to sell surplus water to other public
agencies or special purpose service districts organized pursuant to the
laws of the state. Such service shall be provided through a wholesale
service contract, under such terms and under such conditions as shall be
deemed fair and equitable by the city. All wholesale water service
contracts shall be subject to city council authorization.
Federal Agency Service Charges (BMC 13.07.040 (E)).
A “federal agency” unit shall be defined as a federal agency account
serviced by a single water meter. The federal agency service charge for
water shall be calculated on a monthly billing with charges based on water
meter size and volume of usage. The commodity charge shall be
computed to the nearest 100 cubic feet.
Miscellaneous Fees and Charges (BMC 13.07.100).

Comprehensive Water System Plan
City of Blaine

1-22

April 2021
CHS Engineers, LLC

The utility shall set fees and charges to recover all or a portion of its
administrative and operational expenses related to the services set forth
herein.
Service Fee – Field.
1. A service fee shall be charged for all service calls to the owner’s
premises pursuant to the utility fee and rate schedule established for utility
service. Service calls shall include but not be limited to turn-on/turn-off of
water service, after-hours utility location requests, cross-connection
control inspection, testing of meters, after-hours service calls, and repeat
service calls during normal working hours.
2. After-hours, weekend, and holiday service requests shall require
acknowledgment by signature of the requesting party on the form which
identifies the additional services and fees provided by the service
specialist. The service fee shall be added to the regular utility billing for
service.

1.12

CUSTOMER COMPLAINTS
Currently, all complaints pertaining operation of the City’s water system are
entered into the Public Works Department Action Log and then referred directly
to the Operations Supervisor. The Operations Supervisor initially investigates all
complaints and advises the Public Works Director, as applicable. The City keeps
records of complaints related to billing by noting the complaint in the City’s billing
database. Response to complaints is via the same medium the complaint was
lodged. For example: emails are answered by email, letters are answered by
letter, etc. In addition, any complaints that are presented directly to the City
Council are noted in the minutes of the Council meeting.
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CHAPTER 2
PLANNING DATA AND WATER DEMAND FORECASTING
This chapter presents basic planning data essential for the assessment of the City’s
water system. In order to evaluate the future performance and limitations of the water
system, it is necessary to analyze the current state of the system and to determine
future system needs based on foreseeable demographic trends over the next 20 years.
This is accomplished by determining local population trends and the projected land use
within the service area boundary of the system. These data sets are then used to
determine the projected impacts to the system in regard to capacity and the necessary
placement of future system improvements.
The water system analysis includes the study of historical customer growth and water
usage for the system. In addition, population projections are made based on available
population data and zoning designations. The estimates and projections for population
and growth are based on recent studies and planning efforts by the City and Whatcom
County. The City and County comprehensive plans referenced herein are based on a
study of population and employment for the County in 2013. The Whatcom County
Population and Employment Projections and Urban Growth Area Allocations Phase I
Technical Report (November 2013) was prepared by BERK. This report is herein
referred to as the BERK report. All of these projections are used to determine the
potential population and ultimate development of the City’s water service area.
2.1

EXISTING CONDITIONS
The City’s current water service area encompasses approximately 6,970 acres of
land in the northwestern part of Whatcom County. The City is mostly developed
along the shoreline of Drayton Harbor with small offices, commercial businesses,
and low density residential. The central portions of the City are comprised of
some manufacturing and a mixture of low and medium density residential. The
eastern side of the service area encompasses mostly residential development,
including both urban and rural development.

2.1.1 Current Residential Population
Population and housing unit estimates within the City of Blaine and the Blaine
UGA have been provided in the City of Blaine 2016 Comprehensive Plan and
area shown in Table 2.1. The City of Blaine has experienced rapid growth over
the past 20 years. Growth in the 1990s was more than 50% and approximately
24% in the 2000s, which outpaced the growth rate for all of Whatcom County.
Estimates for unincorporated areas in the water service area were taken from the
City’s Plan where available or prepared from GIS data provided by Whatcom
County, in conjunction with their update of the County Comprehensive Plan.
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TABLE 2.1
Population Estimate
Area
City (1)
(2)

Blaine UGA
Water Service Area
outside of UGA
Total Water Service
Area

1990

2000

2010

2013

2013 Housing Units 5

2,489

3,770

4,684

4,785

2,513

3,023

3,700

5,058

5,177

2,684

(4)

(4)

(4)

846

360

10,808

5,557

1

1990 - 2010 City population estimate from US Decennial Census
Blaine UGA includes area inside and outside City limits
3
2013 City estimate from WS Office of Financial Management (OFM) population estimates.
2013 Blaine UGA estimate from the BERK report
4
Population not estimated for this area prior to 2013. 2013 data from County GIS records
5
Per 2016 City of Blaine Comprehensive Plan
2

The average household size in Blaine has decreased from 2.48 in 2000 to 2.32 in
2010. The City projects that this trend will continue with an aging population and
more retirement housing.
The City’s Comprehensive Plan reports current (2015) employment of
approximately 1,889 persons.
2.1.2 Total Service Connections
The City’s total number of direct service connections at the end of the year 2018
was 2,846. The City’s billing system is set up to record all accounts into one of
ten categories. As shown in Table 2.3, the majority of the connections serve
single-family homes. There are also 208 multi-family connections and there are
219 connections designated as Senior/Disabled. There are intertie connections
serving Birch Bay Water and Sewer District and Bell Bay Jackson Water
Association (BBJWA), which are represented as Wholesale. The remainder of
the connections serve various public and commercial connections, which are
represented as Other. This classification consists of connections including:
commercial, public authority, industrial, city, international, and fish processor
classes. For planning purposes, these six classes were grouped together as
they have similar trends in terms of historical usage. No allowances have been
made in an attempt to estimate part-time or seasonal use.
2.1.3 Water Use Data Collection
The Washington State Department of Water Use Efficiency (WUE) requirements
include specific data collection and reporting requirements. The City is required
to collect usage data from each source of supply and consumption data for
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individual service meters throughout the system. Table 2.2 illustrates the City’s
collecting and reporting requirements.
TABLE 2.2
Water Use Data Collection Requirements

Type of Data

Units of
Measure

Required
Action

Current City
Policy

Source Meter
Source of
Supply Meter
Readings

Cubic Feet

Collect:
Monthly and
annual totals

Read daily.

Emergency
IntertiesAmount
Imported

Cubic Feet

Collect:
Monthly and
annual totals

N/A

WholesaleAmount
Purchased

Cubic Feet

Collect:
Monthly and
annual totals

N/A

Cubic Feet

Collect: Each
year’s peak
day and month
totals

Daily and
monthly well
output tracked
in Well
Database

Peak
Day/Peak
Month

Non-Revenue Water
Distribution
System Loss

Cubic Feet

Collect: Annual
totals

Annual totals
tracked

Authorized
Consumption

Cubic Feet

Collect: Annual
totals

Annual totals
tracked
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Units of
Required
Measure
Action
Service Meter
Total cubic feet
Collect:
Single-Family
used by this
Monthly totals
customer class
Total cubic feet
Collect:
Multi-Family
used by this
Monthly totals
customer class

Collects
monthly totals

Emergency
Interties amount
exported

Collects
monthly and
annual totals

Type of Data

Current City
Policy

Collects
monthly totals

Cubic Feet

Collect: Annual
totals

Cubic Feet

Collect: Annual
totals

ERUs and
connections

Collect: Annual
totals

Economic
Data

Existing water
rates for each
customer class

Review
existing water
rates for each
customer class

Reviewed
periodically

Conservation
Data

Report type of
measure and
level of
implementation

Collect: Once
per year

Conservation
programs
reviewed
annually

Wholesale
Interties amount sold
Population
Serviced

Collects
monthly and
annual totals
Annual totals
tracked

Well usage is tracked by individual supply meters at each well and is monitored
and documented on a daily basis. See Tables F-1 and F-2 in Appendix F for
additional water supply and demand data. Individual customer service meters
are read by City staff on a monthly cycle. Meter readings are input into the City’s
billing system by office personnel who then generate monthly billings.
2.1.4 Equivalent Residential Unit (ERU)
An Equivalent Residential Unit (ERU) is a unit of measure that equates nonresidential water use to the amount of water consumed by a typical single-family
residence. This allows the City to conduct water system planning under a
common usage category. For example, a commercial establishment with a
single restroom facility would most likely use much less water than the average
single-family residence. In this case, the commercial connection would count as
a fraction of an ERU. However, a single connection serving a small apartment
complex would be counted as multiple ERUs, based on water use relative to that
of the average for single-family residential customers.
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The calculation of the planning ERU value, which is to be used for projections
within this Plan, is based on review of the recorded residential water usage for
the years 1999 through 2017, as documented from customer service meter
readings. It should be noted that this form of calculation does not include
distribution system loss. However, the demands attributed to distribution system
loss have been accounted for and are further described in Section 2.2.4.
As for most water purveyors, the City’s annual water demands will vary in
response to a multitude of factors including, but not limited to, climatic and
economic conditions. For this report, the average usage per ERU was
determined by evaluating the range and average values for the past seven years
(2011 – 2017) and for a longer history (2002 – 2017). For the past seven years,
the average day demand (ADD) per ERU varied from 155 to 184 gallons per day
(gpd) per ERU, with an average of 166. The average since 2002 is 173
gpd/ERU, with the highest value since 2005 being 190 gpd/ERU.
The rolling 6-year average was 160 gpd/ERU in 2014 but increased slightly by
2017 to 168 gpd/ERU. However, the average for the period 2015-2017
increased to 178 gpd/ERU1. Based on the review of this information, a value of
180 gpd/ERU has been selected as the ADD value for planning purposes. When
considering usage averaged across the entire service area, 180 gpd/ERU is a
slightly conservative figure, relative to recent usage.
This value, when used for future projections, also presumes that the growth in
new residential connections will occur as additional full-time use connections and
not seasonal-use connections. It is assumed that future connections would most
likely represent new homes occupied by working families or full-time retired
individuals.
Based on annual usage for each customer class, Table 2.3 illustrates the total
number of ERUs served by the City at the end of 20182. In 2018, the total
number of connections increased to 2,852, largely driven by an increase in
residential connections and ERUs of 79.

1

The ADD per ERU for 2018 was 174, lower than the values considered in detail through 2017 so no
adjustment was made for 2018 data.
2
ERUs calculated for BBWSD and BBJWA are based on the City’s definition of an ERU as 180 gpd/ERU.
Each Wholesale purveyor will have a different ERU basis and count, based on single-family residential
use patterns in their system.
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TABLE 2.3
Total Service Connections and Equivalent ERUs

Customer Class
Single Family
Residential
Multi-Family Residential
Senior/Disabled
Other
Blaine - Direct Service
Resale – BBWSD/
BBJWA
Total

Number of
Connections

Number of
Equivalent
Residential
Units

2,089

2,089

208
219
326
2,842

343
152
1,184
3,768

4

4,990

2,846

8,758

December, 2018

2.2

COMMUNITY AND WATER USAGE PROJECTIONS
The projection of future water demands is a key element in the water system
planning process. This data is utilized to determine the timing and sizing of
required facilities. Typically, water demand projections are based on a review of
proposed land use patterns, population projections and the purveyors’ historical
increase in water connections and use patterns. The following sections describe
the methods used for projecting the water use demands for the City’s water
system.

2.2.1 Projected Land Use
The area within the corporate boundary of the City is under the planning
jurisdiction of the City and, therefore, is subject to the comprehensive land use
plan and zoning code as set forth by the City. The City’s zoning districts include
the following:
▪
▪
▪
▪
▪
▪

▪
▪
▪
▪
▪
▪

Gateway
Public
Manufacturing
Central Business
Highway Commercial
Planned Commercial

Marine Planned Recreation
Residential Office
Residential
Planned Residential
Single Family Attached
Single Family

The area outside the corporate boundary of the City is under the jurisdiction of
Whatcom County and, therefore, is subject to the comprehensive land use plan
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and zoning code as set forth by Whatcom County Code. The County zoning
districts in the water service area include the following:
▪
▪
▪

Rural 1 Unit / 5 Acres
Rural 1 Unit / 10 Acres
Urban Residential (4 units/acre)

Figure 2.1 illustrates the City’s and the County’s current zoning districts.
Figure 2.2 depicts the proposed future within the boundary of the Blaine UGA as
determined by the City. The future designations in the UGA areas are: Public,
Residential (4-6 DU/AC), Residential (6-20 DU/AC), Public and Industrial.
2.2.2 Projected Population
Population growth estimates are based on the City and Whatcom County
projections and distribution identified in the City of Blaine Comprehensive Plan
(2016) and the Whatcom County Comprehensive Plan (2016).3 These reports
project the Blaine UGA population in 2036 at 9,591, an increase of 4,414 from
the 2013 UGA population. This reflects an increase over the planning period of
over 85%. The corresponding annual growth rate is 2.717%. The target
population is nearly 12% higher than the “high projection” presented in the BERK
report. The projected population is shown in Table 2.4.
The City’s Comprehensive Plan reports current (2015) employment of
approximately 1,889 persons. The City’s Comprehensive Plan reports a forecast
allocation of County-wide employment growth of an additional 1,333 additional
jobs by year 2036. The corresponding annual employment growth rate is
approximately 2.575%.
The population projections in Table 2.4 have been forecast to illustrate the City’s
anticipated population within the water service area over the next 20-year period.
About 94% of the future population is forecast to be located within the current
City and UGAs north of Dakota Creek. The County growth forecast through 2036
is the basis for this analysis. The forecast for 2037-2038 assumes one additional
year at one percent annual increase.
Based on the service area population of 5,987 in 2013, and the corresponding
residential connections (2,387) for that year, the estimated population per
residential connection is about 2.5 persons per connection. The population in the
water service area is forecast to increase by about 790 persons from 2013
through 2018 to a total of 6,776. Based on actual growth in residential water
connections for 2013-2018, the estimated service area population is nearly 470
3

The 2016 and 2017 versions of the County Comprehensive Plan were current at the time this section of
the WSP was prepared and are the basis for the information presented herein. The County
Comprehensive Plan was subsequently updated in 2018, 2019 and 2020.
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persons or about 6.9% below the forecast. This can be interpreted that growth is
lagging behind the forecast by nearly three years.
TABLE 2.4
Water Service Area Population Projection
2013

2018

2019

2020

2021

2022

2023

5,177

5,920

6,080

6,246

6,415

6,590

6,769

-36

-41

-42

-43

-45

-46

-47

Rural Lands3

846

898

909

920

931

942

953

Total - Water
Service Area

5,987

6,776

6,947

7,122

7,301

7,486

7,675

2024

2025

2026

2027

2028

2033

2038

6,953

7,142

7,336

7,535

7,740

8,850

9,784

-48

-50

-51

-52

-54

-62

-68

965

976

988

1,000

1,012

1,074

1,135

7,869

8,068

8,272

8,482

8,698

9,862

10,851

Area
City of Blaine
UGA1
UGA served by
BBWSD2

Area
City of Blaine
UGA1
UGA served by
BBWSD2
Rural Lands
Total - Water
Service Area

1 - Population figure for Blaine UGA in 2013 is per the City Comprehensive Plan.
2 - Blaine UGA south of Dakota Creek is served directly by Birch Bay Water and Sewer District.
3 - Unincorporated area population estimated from County GIS records of population and housing
units for 2013.

The 2003 Municipal Water Law requires that water system plans must be
consistent with locally adopted land use plans. The City has provided a
“consistency statement checklist” for its portion of the service area and such has
been obtained from Whatcom County for unincorporated areas of the service
area (see Appendix N).
2.2.3 Projected Non-Residential Water Needs
The projected commercial water use and other non-residential usage are based
on historical patterns and the forecast increase in employment as discussed
above. The historical growth in non-residential connections relates to an annual
average decrease of nearly 2% from 2006 to 2016. However, the annual change
in usage for this customer classification ranged from approximately -23% to
nearly 21% in that period. The impact of the recent recession is evident,
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particularly since 2009. There was growth in 2014 and 2015 but it slowed
dramatically in 2016. It is too early to tell whether this represents an upward trend
or is just temporary growth that will not be sustained in the future. The growth
projection percentage for non-residential usage in this planning document is
based on the anticipated annual employment increase of 2.575%, rounded down
to 2.0% given the established pattern of decreasing water use in this class for
many years. From this data, a rate of 2.0% has been selected as the growth rate
for non-residential usage, i.e., the “Other” class.
Two of the largest non-residential usage accounts are the wholesale connections
for BBWSD and BBJWA. Each system is under contract with the City for water
supply as described in Chapter 1. BBWSD uses about one half of the water
produced by the City.
The City works closely with BBWSD on water
conservation programs and development of additional water sources. Growth
projections for each of these connections are individually addressed outside the
“Other” category. For planning purposes, the projected growth rates for BBWSD
are based on the District’s draft WSP (January 2019). The BBJWA is based on
an assumed annual growth rate of 1.0%, based on the Medium Projection for
non-UGA areas in Whatcom County, per the BERK report. The forecast is limited
per the terms of the BBJWA wholesale supply agreement (MDD of 94,000 gpd).
2.2.4 Projected Non-Revenue Water
Throughout each year, the City has occasional water leaks or maintenance
situations when they are filling, testing, or flushing water lines. Although the
annual volume of water attributed to these occurrences is unpredictable due to
various unknowns, the City is expected to keep these water volumes as low as
possible. The City classifies both water lost and unmetered water utilized by the
City (fire flow testing, mainline flushing, firefighting, etc.) as non-revenue water.
Per DOH WUE requirements, this non-revenue water must be differentiated as
either part of the accounting of “distribution system leakage” (e.g. main breaks,
leaks, theft, etc.) versus “authorized consumption” (e.g. flow testing, firefighting,
flushing, etc.). Distribution system leakage is calculated by determining the
difference between the water volume withdrawn from the wells and the volume
used (metered to customers and other authorized uses) in a given period of time.
Another factor contributing to distribution system leakage is the possible
inaccuracy of water supply or service meters. This problem can be minimized by
a meter replacement program.
The City monitors and tabulates the quantity of water withdrawn from the wells
versus how much water is sold to customers and water tracked as authorized
consumption.
The difference between the supply side number and the
consumption number is considered distribution system leakage. This leakage is
reported as a percentage of the total amount of water pumped from the wells.
Table 2.5 illustrates the City’s percentage of water loss from 2007 through 2017.
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TABLE 2.5
Annual Water Loss

Year

Well Data (gal)

Billed Water Usage
(gal)

Difference (gal)

Percent
Loss

2007

632,312,076

575,336,916

56,975,160

9.01

2008

635,624,220

582,991,948

52,632,272

8.28

2009

631,563,328

597,536,808

34,026,520

5.39

2010

598,626,644

539,998,404

58,628,240

9.79

2011

573,514,788

512,302,208

61,212,580

10.67

2012

576,731,936

514,739,192

61,992,744

10.75

2013

535,202,228

500,521,208

34,681,020

6.48

2014

561,454,036

525,022,696

36,431,340

6.49

2015

610,276,744

599,403,816

10,872,928

1.78

2016

595,325,720

563,809,488

31,516,232

5.29

2017
3-year
avg
5-year
avg
10-year
avg

591,768,278

578,477,952

13,290,326

2.25

599,123,581

580,563,752

18,559,829

3.1

578,805,401

553,447,032

25,358,369

4.5

591,008,792

551,480,372

39,528,420

6.7

2.2.5 By comparing well meter data with customer water sales data, it is estimated that
the City’s average annual amount of water loss has ranged from two to nearly 11
percent of the total water pumped from the wells. The average for the past three
and past ten-year periods is below eight percent. These volumes are attributed
to leaks in the aging pipes, potential leaks in the storage facilities and meter
inaccuracy within the City’s water system. Table 2.5 illustrates a recent
decreasing trend in water loss. The projected distribution system leakage is
estimated at 7.5% of the annual projected ADD. See Tables F-1 and F-2 in
Appendix F for additional water supply and demand data. Water Rates and Rate
Impacts on Water Demand
The City’s current rate structure is included in Appendix D. The City reads and
bills all of the customer accounts every month resulting in a monthly billing cycle
for each customer. The customer’s bill reports the previous meter reading and
the current reading along with the difference shown as the current usage amount.
The current water rate structure includes the month base rate and a volume
charge. The base rate for a typical residential meter (within the City limits) for

Comprehensive Water System Plan
City of Blaine

2-10

April 2021
CHS Engineers, LLC

usage up to three hundred cubic feet (CCF) is $13.06. The volume charge
(within the City limits) for usage between three and eight CCF is $1.83.
Additional rates, including those for customers outside the City limits, can be
found in Appendix D.
2.2.6 Water Demand Forecasting
Water demand forecasting is the culmination of the information presented in this
chapter. In summary, the City’s historical water use records were analyzed for
the period 1999 through 2017. From this data, the average day demand for one
ERU was forecast to be 180 gpd. The ERU values for the other customer
classes are calculated for each class normalized to the usage of 180 gpd/ERU.
The total number of residential ERUs at year-end 2017 is the baseline for the
demand forecast for the residential classes. Given the variation in annual use for
the “Other” class, the forecast baseline is the average count of ERUs for the past
three years. The ERU count baseline for BBJWA is also the three-year average.
The projected growth rates within the system are then applied to these ERU
values resulting in the projected water demands. Table 2.6 summarizes the
customer class growth rates that have been used to develop the demand
forecast for the planning period 2019 to 2038.
TABLE 2.6
Projected ERU Growth Rate by Customer Class

Customer Class

Projected Annual Growth
Rate (percent)5

Single Family1

2.72

Multi Family

1

2.72

Senior/Disabled1

2.72

Other2

2.0
3

Wholesale - BBJWA

1.0

Wholesale - BBWSD4

2.34

1 - Growth based on population growth rate in Blaine UGA.
2 - Growth based on comparison of actual usage pattern
(decreasing) and anticipated employment growth (over 2.5%).
3 - Growth based on Medium Projection growth rate for non-UGA
areas per BERK report, without consideration of current contract
limits.
4 - Growth is based on BBWSD actual demand forecast which varies
by customer class. Most use is residential at this rate.
5 - Applies to residential through 2036, 1.0 percent thereafter.
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BBWSD has developed its own demand forecast for the same planning period.
The District’s ADD forecast, including an allowance for distribution system
leakage in BBWSD’s system is integrated as provided, rather than forecasting
growth in ERUs (as defined by Blaine). For consistency purposes, ERUs
reported in this Plan for BBWSD demand are only expressed in terms of the
Blaine ERU value of 180 gpd.
Once all ADD is calculated, including the wholesale demands, the calculation of
estimated distribution system leakage can be completed.
The final step in the demand forecasting is the calculation of the projected
maximum day demand (MDD) and peak hour demand (PHD) based on the
information developed in this chapter.
The DOH manual recommends a ratio of 1.5 to 3.0 for average day to maximum
day demands based on experience with various systems within Washington
State. The annual MDD for the City’s water system was calculated by analyzing
the City’s daily well log data.
Each of the wells are metered and usage is recorded every day by City staff.
The annual peak day usage from the City’s well log data for the years 2007
through 2017 was used to determine the MDD for the City. By using this data, a
more accurate figure is derived compared to simply applying a standard multiplier
to the ADD value. The total system historical ADD and MDD includes distribution
system leakage, as described above. It is presumed that the rate of loss does
not increase with higher demands. Rather, higher demand results in lower
system pressure, likely reducing distribution system leakage. Therefore, loss is
deducted from system ADD and MDD readings to estimate the demand peak
ratio of MDD/ADD. Results from the analysis reflect an average MDD factor of
approximately 2.2 times the ADD. The ratio of system-wide MDD to ADD of 2.2
was selected. Therefore, the MDD value for water system planning shall be 396
gallons/day/ERU.
The PHD demand forecast was calculated in two parts due to the significant
wholesale demand for the system: for the wholesale customers, and for the retail
customers. For analysis purposes, the highest-demand day for all three systems
(Blaine, BBJWA and BBWSD) is assumed to be the same day. Over the course
of that day, demand will exceed the MDD values, reaching a PHD. BBJWA and
BBWSD are presumed to draw their MDD volume at relatively constant rates
over the course of that day. The additional supply needed to meet PHD in
Blaine’s wholesale customers should be supplied by each customer’s storage
facilities. Therefore, the wholesale impact on Blaine’s PHD is just the combined
MDD of the two wholesale customers. PHD for the City’s retail customers is
calculated according to the DOH formula for PHD:
PHD = (ERU/MDD /1440) [(C)(N) + F] + 18
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Where:
PHD = Peak Hourly Demand, total system (gallons per minute
C = coefficient associated with ranges of ERUs
N = number of ERUs based on MDD
F = factor associated with ranges of ERUs
ERU/MDD = Maximum Day Demand per ERU (gallons per day)
PHD for Blaine’s total system is the sum of the MDD for BBJWA and BBWSD
plus the PHD for Blaine’s retail customers. The resulting ratio of PHD/MDD for
total system demand decreases through the forecast period from 1.31 to 1.29.
The details of the demand forecasts are presented in Appendix I. The total ADD
is based on the sum of the ADD for each customer type plus a distribution
system leakage allowance for all of Blaine’s supply per the discussion above.
MDD is calculated separately for Blaine and each wholesale customer, due to
different distribution system leakage factors and MDD/ADD ratios for each
system. For BBJWA, a loss allowance of 10% and MDD/ADD ratio of 2.0 were
assumed, and the limits of the current contract were not considered for
forecasting purposes. For BBWSD, the District’s forecast ADD, leakage
allowance and MDD/ADD ratio of 2.19 were used (per BBWSD draft WSP,
2019). For each MDD forecast, the distribution system leakage is subtracted
from the total ADD and the result is multiplied by the MDD/ADD factor, and the
loss allowance is added back. This avoids peaking the loss allowance.
In summary, Table 2.7 presents the City’s historical usage and calculated
demands by customer class for the years 2009 to 2017, expressed in ERUs4.
Table 2.8 illustrates the City’s demand forecast assuming no benefit from future
conservation efforts. The bottom line of the tables presents the annual demand
which must be supplied by the City’s sources within the constraints of the City’s
water rights.
The year 2038 total forecast MDD is 5.9 mgd or 4,097 gpm. This is within the
limit of total supply under present water rights of 5,300 gpm as described in
Chapter 4. The year 2038 MDD demand forecast for BBJWA is 108,000 gpd,
which exceeds the current limit of the BBJWA supply agreement. The year 2038
BBWSD MDD forecast is 3.16 mgd, which is less than the BBWSD supply
agreement limit of 3.73 mgd.
Table 2.9 presents the City’s forecast demands with the same growth rates as
presented in Table 2.8. However, the total usage figures in this table reflect the
projected effects of the conservation efforts. These conservation impacts include
a projected decrease in the residential “peak season” usage by one percent each
year for the period 2018 to 2019, in the City of Blaine. The peak season
4

Data for 2018 not included but was reviewed. Water use per ERU and total ERUs decreased from 2017
to 2018. This reduction was not considered in development of the demand forecast.
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represents the billing months of July and August. To reflect this reduction for a
portion of all customer classes, a slight reduction to the MDD/ADD factor was
applied, for years through 2019. Residential customers account for nearly 70%
of Blaine’s water use (not including wholesale accounts). One percent of this
share applied to the MDD/ADD factor reduces the factor to about 2.18 from 2.20.
The projected conservation efforts include the reduction in use within the single
family, multi-family and senior/disabled customer classes from 180 gpd to 165
gpd by 2020. BBWSD has estimated additional water demand savings from
efforts aimed at holding their customers ADD level at 116 gpd through year 2019,
staying under 120 gpd through 2028. This is in contrast to a steadily increasing
forecast as the BBWSD service area transitions from seasonal use to more
permanent residential use. The BBWSD savings forecast is reflected in the
Blaine savings forecast. No savings are forecast for BBJWA. The impact of
these potential savings is a reduction in the year 2038 MDD from 5.90 to 5.44
mgd. Additional information regarding the City’s conservation efforts is included
in Chapter 4.
TABLE 2.7
ERUs By Customer Type For 2009-2017
Customer
Class

2009

2010

Single
Family
Residential

2,087

2,018 1,956 1,961 2,016 2,014 1,952 1,985 2,035

Residential
ADD per
ERU (gpd)

171

163

155

157

157

160

184

175

174

MultiFamily
Residential

233

261

329

313

324

321

346

353

337

Senior/
Disabled

81

82

83

94

83

103

122

136

133

Other

1478

1253

1263

1227

944

1020

1231

1240

1200

Wholesale BBJWA

185

165

182

214

253

279

247

226

298

Wholesale
– BBWSD

5130

4631

4261

4279

4259

4475

5186

4677

4807

Total

9,194

8,411 8,073 8,088 7,880 8,213 9,084 8,616 8,809

2011

2012

2013

2014

2015

2016

2017

Based on 180 gpd/ERU
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TABLE 2.8
Projected Water Demand 2019 – 2038
Average Day, Maximum Day, Peak Hour (Without Additional Projected
Savings)
Type

2019

2020

2021

2022

2023

2024

Average Day Demand
SingleFamily
Residential

386,476

396,977

407,764

418,843

430,223

441,913

Multi-Family
Residential

65,582

67,364

69,195

71,075

73,006

74,989

Senior/
Disabled

25,177

25,861

26,564

27,285

28,027

28,788

Other

229,150

233,733

238,408

243,176

248,040

253,000

Wholesale BBJWA

47,150

47,622

48,098

48,579

49,065

49,555

Wholesale –
BBWSD

910,590

935,879

961,866

988,570

1,016,012

1,044,211

DSL

124,809

128,058

131,392

134,815

138,328

141,934

ADD (mgd)

1.79

1.84

1.88

1.93

1.98

2.03

MDD (mgd)
PHD (gpm)

3.68
3,342

3.78
3,426

3.88
3,512

3.98
3,600

4.08
3,691

4.19
3,784

1. Flow in gallons per day for each customer class/category
2. DSL = distribution system leakage.
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TABLE 2.8 (cont.)
Projected Water Demand 2019 – 2038
Average Day, Maximum Day, Peak Hour (Without Additional Projected Savings)
Type
SingleFamily
Residential

2025

2026

2027

2028

2033

2038

453,920

466,254

478,923

491,936

562,500

621,862

Multi-Family
Residential

77,027

79,120

81,270

83,478

95,452

109,144

Senior/
Disabled

29,570

30,374

31,199

32,047

36,644

41,900

Other

258,060

263,222

268,486

273,856

302,359

333,829

Wholesale BBJWA

50,051

50,551

51,057

51,567

54,198

56,962

Wholesale –
BBWSD

1,073,188

1,102,964

1,133,561

DSL

145,636

149,436

153,337

157,341

179,013

199,911

ADD (mgd)

2.09

2.14

2.20

2.26

2.57

2.87

MDD (mgd)
PHD (gpm)

4.30
3,880

4.41
3,978

4.52
4,079

4.64
4,183

5.28
4,742

5.90
5,280

1,165,002 1,335,682 1,501,789

1. Flow in gallons per day for each customer class/category
2. DSL = distribution system leakage.
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TABLE 2.9
Projected Water Demand 2019 – 2038
Average Day, Maximum Day, Peak Hour (With Additional Projected Savings)
Type

2019

2020

2021

2022

2023

2024

Average Day Demand
Single-Family
Residential

370,373

363,896

373,783

383,939

394,371

405,087

Multi-Family
Residential

62,850

61,750

63,428

65,152

66,922

68,740

Senior/
Disabled

24,128

23,706

24,350

25,012

25,691

26,389

Other

219,602

214,256

218,541

222,911

227,370

231,917

Wholesale BBJWA

45,185

43,653

44,090

44,530

44,976

45,426

Wholesale –
BBWSD

874,770

897,162

920,144

943,731

967,939

992,784

DSL

119,768

120,332

123,325

126,396

129,545

132,776

ADD (mgd)

1.72

1.72

1.77

1.81

1.86

1.90

MDD (mgd)

3.52

3.55

3.64

3.73

3.82

3.92

PHD (gpm)

3,195

3,202

3,280

3,360

3,442

3,526
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TABLE 2.9 (cont.)
Projected Water Demand 2019 – 2038
Average Day, Maximum Day, Peak Hour (With Additional Projected Savings)
Type

2025

2026

2027

2028

2033

2038

Average Day Demand
Single-Family
Residential

416,094

427,400

439,013

450,941

515,625

570,040

Multi-Family
Residential

70,608

72,527

74,497

76,521

87,498

100,049

Senior/
Disabled

27,106

27,843

28,599

29,376

33,590

38,408

Other

236,555

241,287

246,112

251,034

277,162

306,010

Wholesale BBJWA

45,880

46,339

46,802

47,270

49,681

52,216

Wholesale –
BBWSD

1,018,283 1,044,453 1,071,311 1,098,877 1,247,975 1,374,261

DSL

136,089

139,488

142,975

146,552

165,865

183,074

ADD (mgd)

1.95

2.00

2.05

2.10

2.38

2.64

MDD (mgd)

4.01

4.11

4.22

4.32

4.89

5.44

PHD (gpm)

3,612

3,700

3,790

3,883

4,385

4,863

1. Flow in gallons per day for each customer class/category
2. DSL = distribution system leakage.
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CHAPTER 3
SYSTEM ANALYSIS
The purpose of this chapter is to evaluate and determine if the existing facilities within the
City of Blaine’s water system are capable of supplying a sufficient quantity and quality of
water to the City’s customers while meeting the existing and projected demands of the
system. In this chapter, five primary planning elements are analyzed including:
•
•
•
•
•

System design standards
Water quality
System description and analysis
Summary of system deficiencies, and
Selection and justification of proposed improvements

The design standards identify the design criteria that apply to the City’s system and
facilities. The design and water quality standards for Group A public water systems are
established in Chapter 246-290 WAC. These standards provide a set of minimum design
and performance criteria for new water utilities and for all existing utilities planning to
install capital facilities for expansion purposes. System description and analysis includes
a description of the general condition of each system component and an analysis of the
physical capacity of each component. The summary of system deficiencies leads to
identification of the improvements needed for the water system to meet present and future
demands. The selection and justification element for proposed improvements analyzes
and discusses the improvements necessary to eliminate existing and anticipated
deficiencies.
3.1

PERFORMANCE AND DESIGN STANDARDS
This chapter establishes the criteria to be used in the planning and analysis of
facilities which will be required by the City to meet future customer demands. The
criteria include the consideration of adequate water quality and supply and the
sizing of storage and distribution facilities. The design criteria are based on
historical City records, design standards recommended by the Washington State
Department of Health and other accepted standards normally used in the design
and construction of water facilities.
The Washington State Department of Health’s Water System Design Manual was
utilized for this system analysis. The primary design criteria included maintaining
system pressures at or above 30 pounds per square inch (psi) in the distribution
system during all demand conditions including peak hourly demand. In addition,
system pressures of 20-psi would be maintained under maximum day demands
combined with fire flow conditions.
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3.1.1 Abbreviations
In this report, a number of common technical terms and expressions have been
abbreviated. These terms and their abbreviations are presented here.
ADD
BBJWA
BBWSD
cfs
DOH
ERU
gal
g/d/conn
gpd
gpm
HGL
MDD
mgd
mg/l
MSL
PHD
ppb
ppm
psi

Average Day Demand (gallons/day/ERU)
Bell Bay Jackson Water Association
Birch Bay Water and Sewer District
cubic feet per second
Washington State Department of Health
Equivalent Residential Unit
gallon(s)
gallons per day per connection
gallons per day
gallons per minute
Hydraulic grade line
Maximum Day Demand (gallons/day/ERU)
million gallons per day
milligrams per liter
Mean Sea Level
Peak Hour Demand (gpm)
parts per billion
parts per million
pounds per square inch

3.1.2 Reference Datum
The planning of facilities in this study are based on the National Geodetic Vertical
Datum 1988 (NGVD 88) with MSL at elevation zero. The City’s standard datum is
also NGVD 88. All elevations in regard to water surface elevations and pressure
zone notations are referenced from this datum.
3.1.3 Period of Design
In the planning of water system facilities, it is necessary to design facilities that can
provide the projected system demands through a specific period of time. This
portion of time is known as the period of design, and, for this plan, the period spans
from the date of this plan to the year 2038. Specific planning years that were
analyzed include the years 2018-2028 (every other year), 2033 and 2038. The
planning years reflect the fiscal year of the City, which runs from January 1 st to
December 31st.
In planning facilities with capacities adequate for the next 20 years, it should be
noted that these requirements do not need to be fulfilled initially. A more realistic
approach to the development and improvement of water system facilities is a plan
that reflects the phasing of improvements.
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3.1.4 Water Quality and Design Parameters
Public water systems are obligated to supply their customers with safe, palatable
water. Water quality must conform to the water quality requirements in the Federal
Safe Drinking Water Act (SDWA) as monitored and enforced by the DOH. These
water quality standards include monitoring parameters and the setting of maximum
contaminant levels (MCLs) for a variety of potential organic, inorganic and
radioactive constituents in the water supply.
The water supply must be free of pathogenic bacteria and carry a chlorine residual
throughout the water system. There are also secondary MCLs for certain
constituents that may not result in health problems, but may lead to taste, odor and
other undesirable aesthetic properties in the water. Additionally, the water must be
periodically tested for asbestos and lead and copper to determine the interaction
of the water with the distribution piping and private service/plumbing piping used
for delivery of water to the customer’s tap.
DOH relies on the SDWA, various publications, other agencies and the utility itself
to develop and establish water quality and design criteria. Chapters 246-290-200
and 246-290-300 WAC provide the various system design and water quality criteria
administered by DOH. These chapters provide that:
(1) Purveyors shall ensure that good engineering criteria and practices are used
in the design and construction of all public water systems, such as those set
out in:
•
•
•

•

•
•
•

Department guidance on design for Group A public water systems;
The most recently published editions of the International Building Code
(IBC) and the Uniform Plumbing Code (UPC);
The most recently published edition of Recommended Standards for
Water Works, A Committee Report of the Great Lakes - Upper
Mississippi River Board of State Public Health and Environmental
Managers;
Standard specifications of the American Public Works Association
(APWA), the American Society of Civil Engineers (ASCE), the American
Water Works Association (AWWA) and or the American Society for
Testing and Materials (ASTM);
Design criteria, such as contained in current college texts and
professional journal articles, acceptable to the department;
Chapters 173-160 WAC Minimum Standards for Construction and
Maintenance of Water Wells;
The latest edition of the PNWS-AWWA Cross-Connection Control
Manual, and the University of Southern California (USC) Manual of
Cross-Connection Control.
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(2) In addition, purveyors of new or expanding public water systems shall consider
and use, as appropriate, the following design factors:
•
•
•
•
•
•
•
•

Historical water use;
Community versus seasonal or recreational uses of water;
Local conditions and/or regulations;
Community expectations;
Public Water System Coordination Act considerations, where
appropriate;
Provisions for systems and component reliability in accordance with
WAC 246-290-420;
Wind pressures, seismic risk, snow loads, and flooding; and
Other information as required by the DOH.

3.1.5 Demand Factors: ADD, MDD and PHD
The Average Day and Maximum Day Demands (ADD and MDD, respectively) are
discussed in Chapter 2, Section 2.2.6. The water demand for the City’s system is
forecast through the year 2038 based on historical water use patterns by customer
class and projected growth within each customer class, both with and without
estimated impact of future water conservation efforts. The ADD per equivalent
residential unit (ERU) has been forecast to be 180 gallons per day (gpd). MDD
per ERU has been determined to be 396 gpd, using a historical ratio of MDD to
ADD of 2.2 for the City. (All figures are without projected additional savings.)
The detailed projections are presented in Tables 2.8 and 2.9.
3.1.6 Storage Requirements
There are four components of storage that must be reviewed when designing a
community water system. These are operational, equalizing, standby and fire
suppression storage. Additionally, any amount of unusable storage, known as
“dead storage”, must also be considered. Chapter 9 of the DOH Design Manual
provides recommendations and equations for determining the quantities of each
component. Each of the five components are detailed below and illustrated in
Figure 3.1.
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Figure 3.1
STORAGE COMPONENTS

A.

Operational Storage
Operational storage (OS) is the volume of storage reserved for supplying
system demands during times that the sources of supply are not delivering
water. This volume may vary with the settings of reservoir control levels
and the supply pump on-off settings.

B.

Equalizing Storage
Equalizing storage (ES) provides water during periods of high consumption
when the capacity of the source of supply cannot meet the demands of the
system. Providing ES allows for the use of smaller, more economical
pumps and places less demand on the system source(s). ES must be
available at 30 psi or greater.
The volume of storage required for equalizing purposes depends upon the
PHD and the rate of supply from the sources. The DOH design manual sets
forth a procedure for determining the required ES utilizing the typical
variables found in most systems.
From the DOH Design Manual, Equation 9-1 relates rate of supply (pumping
capacity) with PHD to determine an applicable ES volume for “call on
demand” pump operations, as utilized by the City.
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Equation 9-1:
ES = (PHD - Qs)(150 min), where
PHD = Peak Hour Demand (gpm)
Qs = sum of all installed and active sources of supply (gpm)
ES is in no case less than zero
The DOH Design Manual provides guidance for classifying “sources” when
sizing new reservoirs. For sources continuously and automatically available
to the system, each pump in a booster pump station (BPS) or each well may
be considered as a source.
For the purposes of ES calculations all sources will be considered as
available to deliver PHD, including each well and each pump in a booster
pump station (i.e. without designation of some sources or pumps as backup
or emergency supply).
C.

Standby Storage
Standby storage (SB) is defined as the volume of storage necessary to
augment the available supply in the event that the system’s largest source
is out of service for a period of time. In general, the City’s system can be
considered a multiple source system supplied by the multiple wells within
the City. However, the upland areas of the City (higher pressure zones)
must be carefully evaluated considering the limitations of providing water
from the lower zones. The required volume of SB for multiple sources is
determined by DOH Equation 9-3, which assumes the loss of the supply
from the source with largest capacity.
Equation 9-3:
SB = (2 days)(ADD)(N) - tm (QS – QL), where
N = number of ERUs
QS = sum of all installed and continuously available sources (gpm)
QL = the largest capacity source (gpm)
tm = time remaining sources are pumped (usually 1440 min.)
When analyzing a multiple source system, it is assumed the source with the
maximum output is not operating. For single source systems, the
recommended SB requirement is two times the ADD times the number of
ERUs.
In any event, DOH recommends that the SB volume be not less than 200
gallons per ERU.
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Standby storage must be available at 20 psi or greater.
D.

Fire Suppression Storage
The fourth component of storage is the amount required for fire suppression
storage (FSS). The fire flow rates for a municipality are generally
determined by the local fire jurisdiction and are calculated on a risk basis.
At times, the flow rates required for the highest risk structures can determine
the maximum fire flow requirement for the entire municipality. The factors
evaluated in determining required fire flows per building type are type of
construction, area, number of stories, exposures and internal fire protection
services. Fire flow is discussed further in Section 3.1.7.
The volumes of FSS are determined by the multiplication of required
volumes by the stipulated durations as illustrated in the DOH Equation 9-4
below.
Equation 9-4:
FSS = (FF)(tm) where
FF = required fire flow rate (gpm)
tm = required duration (hours)
Fire suppression storage must be available at 20 psi or greater.

E.

Dead Storage
Dead storage (DS) is the volume of water within a reservoir, tank or
standpipe that, due to topography, piping configuration, minimum level for
adequate pump suction head or proximity to service connections is not
available for distribution under normal operating conditions. This may be the
volume below an outlet or the upper volume of a facility which is too high to
be filled by the system’s source or booster pumps.

3.1.7 Required Fire Flow Rate and Duration
Fire protection is of primary importance in all communities. In most circumstances,
fire flow requirements impose the greatest demands on a water system, as the
MDD with fire flow can exceed the projected PHD.
The evaluation of fire flow criteria in support of the 2009 WSP concluded with the
determination that residential and industrial areas within the City limits shall have
a minimum fire flow of 1,000 gpm for a duration of 60 minutes. With the adoption
of the CWSP in 2016, the fire flow criteria for this Plan update has been re-

Comprehensive Water System Plan
City of Blaine

3-7

April 2021
CHS Engineers, LLC

evaluated by the City, with the support of the local fire official. Table 5-3 of the
CWSP presents minimum and recommended fire flow requirements by zoning
classification. The criterion selected for this Plan update and presented in Table
3.1 are based largely on the minimum requirements, with higher flow rates in
residential areas per past practice and longer durations in commercial areas per
the recommended requirements. The City has adopted the 2012 International Fire
Code, including Appendices B and C.
Appendix B addresses fire flow
requirements by building types. Future development may require fire flow rates or
durations more than those indicated in Table 3.1. Proponents of those projects
should be required to address such additional needs on a project-specific basis.
Higher flows may be available in areas of the system and fire suppression storage
(i.e. longer duration) may be available where standby storage volumes exceed fire
suppression volumes referenced in this plan.
TABLE 3.1
Fire Flow Criteria
Land Use/Zoning
Description

Fire Flow

Duration

None

None

1,000 gpm

60 minutes

Commercial – CB, HC,
GW, PC, R/O, MPR

1,000 gpm

120 minutes

Manufacturing - M

1,000 gpm

120 minutes

Rural – R5A, R10A
Residential – UR4, RL,
RM, RH, RPR, SF-1, SF2, PR

3.1.8 Distribution System Pressure
Water systems shall be designed to maintain a minimum residual system pressure
of 30 psi under PHD (or lower) conditions, excluding fire demand. This pressure
shall be maintained at the meter, or the property line if no meter is present. A
residual pressure of 20 psi shall be maintained under the combination of fire flow
and MDD conditions.
The size of new water lines shall be as necessary to provide the minimum required
fire flow and/or PHD, whichever is greater. New mains shall also maintain a
maximum velocity of eight feet per second. The maximum pressure at the point of
a customer connection should be 80 psi. The customer shall regulate pressure
into their private system.
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All water main extensions shall be designed in accordance with the City’s standard
specifications by a professional engineer to suit the actual conditions of the project
location. All mains shall be constructed in accordance with the requirements of
the City’s standards and specifications, which are referenced in Chapter 7 of this
plan. All water mains to be maintained by the City shall be owned and operated
by the City.
3.1.9 Minimum Pipe Size/Looping
Water mains shall be a minimum of 6-inch diameter if providing fire flow, or larger
in accordance with this Plan. Water mains not providing fire flow may be smaller
under certain conditions. Fire hydrant runs shall be a minimum of 6-inch diameter
for runs up to 50 feet, unless otherwise approved. Runs of 50 feet and longer shall
be a minimum of 8-inch. An engineering analysis shall be completed for any
extension of the system. This analysis shall consider the specific hydraulic
conditions and fire flow requirements for the development.
Water mains within a development shall be “looped” where feasible and/or
designed with multiple connections to the existing water distribution system in
accordance with this plan. Water line extensions shall be continued through or
along the property being developed for potential future connection or extension.
3.1.10 Valve and Hydrant Spacing
Fire hydrants shall be located according to the standards as set forth herein and
the most current requirements of the International Fire Code as adopted by the
City. The current hydrant spacing requirement is 500 feet for all new hydrants.
Any hydrant branch exceeding 50 feet in length shall be 8-inches in diameter,
unless otherwise approved.
3.2

WATER QUALITY ANALYSIS
With respect to water quality, all Group A water systems must comply with the
provisions of the SDWA. DOH enforces the SDWA and regulates water quality
parameters such as bacteriological contaminants, inorganic chemical and physical
parameters (IOCs), volatile organic chemicals (VOCs), synthetic organic
chemicals (SOCs), lead and copper, radionuclides, trihalomethanes, arsenic and
asbestos.
There are currently twelve operating City-owned wells within the City’s water
service area. Of these wells, eight are located within the City’s well field and in
2017 the system generally utilized six of these wells. Three of the four wells that
are located outside the well field are mostly used for peak summer conditions. The
raw water quality for the majority of the main wells is considered good and all water
supplied has remained within State guidelines for all regulated contaminants.
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Arsenic has been detected in Well #8 water at varying levels since at least the year
1979. In 2008, a sample result was measured as 11.0 ppb whereas the MCL is
10 ppb. The most recent sample at this well indicates 6.8 ppb. Since 2008, at
least, the City has utilized water from Well #8 only during peak demand periods
and blends this water with Well #7 supply prior to delivery to customers. A sample
collected from Well #8.1 in 2016 indicated Arsenic at 10.1 ppb and Manganese at
52.0 ppb, exceeding the MCL of 50 ppb.
Aside from the above referenced parameters of Wells #8 and #8.1, the water
delivered to the customers’ taps is high in quality and customer complaints have
been few. The City disinfects the water entering the well field reservoir and
detectable chlorine residuals are maintained at the remote points within the
distribution system.
The City also has additional chlorination capabilities at BPS #3, where the City’s
supply to West Blaine resurfaces from a pipeline buried under Drayton Harbor.
Samples near the booster station consistently have chlorine concentrations of
about 0.08 mg/L, and samples taken from the far end of the City’s water system,
in the vicinity of St. Andrews Green, consistently have chlorine concentrations of
at least 0.07 mg/L.
As a water purveyor that utilizes groundwater as its source of supply, the City is
required to perform the following under WAC 246-290-300:
•
•
•

Test source water for radionuclide levels
Test source water for organics (VOCs & SOCs)
Test source water for nitrate levels

The City receives an annual Water Quality Monitoring Schedule (WQMS) from
DOH and conducts sampling as specified in the report. A copy of the current
schedule is included in Appendix A.
As a water purveyor that sells its water, the City is required to perform the following
under WAC 246-290-300(2)(b):
•
•
•
•
•

Coliform sampling and analysis
Lead and copper sampling
Asbestos monitoring
Collection of disinfection by-product (DBP) samples
Distribution system residual disinfectant concentration monitoring
per WAC 246-290-451

The City currently conducts coliform sampling per their Coliform Monitoring Plan
(see Chapter 6). The City currently takes seven coliform samples per month. The
City also monitors for lead and copper which includes taking 20 samples during
the three-year testing cycle. The current cycle is from 2020 through 2022.
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Asbestos monitoring was last completed in 2019. The detected level of asbestos
was below the maximum contaminant level. The next asbestos sample is
expected to be required in 2028.
The City initiated testing for trihalomethanes and haloacetic acids in accordance
with the EPA’s Stage 2 Disinfectants and Disinfection Byproducts Rule (Stage 2
DBPR) in the summer of 2008. The City has developed a monitoring plan for Stage
2 DBPR compliance monitoring and samples the distribution system for each of
these disinfection byproducts annually. Additional monitoring may be required in
response to new regulations promulgated by EPA and DOH.
As referenced above, WAC 246-290-451 addresses water system disinfection and
the need to maintain a detectable residual disinfectant concentration in all parts of
the distribution system. The residual concentration is to be monitored on a daily
basis at representative points within the system. The City is currently meeting this
criterion by checking the residual concentration at various locations within the
system.
To meet Federal requirements the City publishes an Annual Water Quality Report.
In review of the 2009 through 2016 reports, there have been two documented
instances of maximum contaminant level exceedance. Both were for presence of
total coliform in the distribution system, in August 2011. Copies of the City’s
Annual Water Quality Report, for 2015 through 2018, are included in Appendix E.
In 2016 the Governor issued Directive 16-06 which, in part, directed Group A water
systems to identify all lead service lines and lead components in their systems,
and plan to remove them within 15 years. DOH conducted a survey of Group A
systems in response to this directive in late 2016. The City of Blaine responded to
the survey, indicating that it estimated the system included up to 200 lead service
lines. The location and actual count of lead service lines is unknown. The City will
need funding and resources to develop a program to locate and replace these
lines.

3.3

SYSTEM DESCRIPTION AND ANALYSIS
The City’s major facilities and distribution system are described in the following
sections and are illustrated in Figures 3.2 and 3.3. Figure 3.4 presents a schematic
hydraulic profile of the system and its pressure zones.

3.3.1 Source of Supply
The City currently utilizes twelve groundwater production wells as its sources of
supply. These wells range from depths of 75 feet to 858 feet. Wells #1R, #2, #3R,
#4, #4.1, #5, #5.1 and #6 are located in the City’s well field. These eight wells are
generally utilized as the City’s main sources of supply. Well #7 is located on 12 th
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Street, close to H Street, and Well #8 and #8.1 are located in Lincoln Park. The
use of these three wells is generally restricted to peak summer months due to
minor aesthetic properties. These three wells combined are presumed physically
capable of providing the full water rights available for the three wells and therefore
the limited use of #7 and #8 does not impact the supply analysis. Supply from
Wells #7 and #8 is blended but are not directly connected to the City’s chlorination
system. Well #9 is located east of the City on Boblett Street. The capacity of Well
#5.1 is being evaluated with use of a variable speed pump, with capability of up to
1,100 gpm. Sustainable discharge of approximately 900 gpm is anticipated.
Similarly, the capacity of Well #8.1 is being evaluated with use of a variable speed
pump, with capability of up to 450 gpm. Its sustainable discharge may exceed the
270 gpm value indicated below, but any additional flow would need to be utilized
in conjunction with corresponding reduced flow rate from Wells #7 and #8. An
additional well, #2D, is available but is not yet equipped or connected to the
system.
Table 3.2 and the subsequent text below provide detailed descriptions of each well.
Figure 3.2 illustrates the location of these wells relative to the system.
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TABLE 3.2
Well Information
Aquifer
Well
Depth3
(Deep / Diameter
(ft.)
Shallow)
(in.)

Well
#

Location

1R

Well field

D

12,8

733

2

Well field

D

8, 6

700

3R

Well field

D

16, 12, 8

4

Well field

S

4.1

Well field

5

Year
drilled,
redrilled

Present Available
Pumping Pumping
Capacity Capacity
(gpm)
(gpm)
350

350

200

200

858

1995
1963,
1992
1998

450

450

8, 6

98

1965

300

300

S

16, 12

108

2005

185

100

Well field

S

8, 6

320

1975

450

450

5.1¹

Well field

D

16, 12, 8

820

2007

900

900

6

Well field

S

12, 8

261

1985

80

80

7

12th Street
Lincoln
Park
Lincoln
Park
Boblett St.

S

12

247

1929

250

250

S

12

200

1969

100

100

D

12

760

2007

525

270

S

12, 8

303

1991

190

190

D

8,6

700

2000

-

-

3,980

3,640

8
8.12
9

Red Cedar
Rd

2D
Total

Present pumping capacity is based on approximate sustained well pumping capacity, following
upgrades in 2019 and 2020, subject to water rights constraints.
¹Well 5.1 completed 2009 with approximately 310 gpm capacity – preliminary testing indicated a well
pumping capacity of up to 1,260 gpm but this is limited to 1,100 by water rights (see Chapter 4). Current
installed pump may be operated up to 900 gpm. Allowed capacity is based on continued testing.
2
3

Currently installed pump may be operated up to 525 gpm.
Well Depth represents drilled depth.

Well diameter, depth and year drilled taken from “Installation and Testing of Production Well PW5.1” Report (Associated Earth Sciences Inc. 2007)
For additional information see Appendix F.
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Wells Within the Well Field
The City’s well field is located approximately two and a half miles southeast of the
downtown area. The property, which is owned and maintained by the City,
encompasses a wooded area of approximately 240 acres. The eight wells in the
well field in use by the City are Wells #1R, #2, #3R, #4, #4.1, #5, #5.1, and #6.
Wells #1R, #2, #3R and #5.1 are drilled into a deep confined aquifer and Wells #4,
#4.1, #5 and #6 are drilled into a shallow aquifer.
All of the wells within the well field directly supply the well field reservoir except
Well #6. The wells pump into a 16-inch pipe located alongside the chlorination
building and from this point the line gravity feeds to the reservoir. The reservoir
level is set to the 171-zone.
Well #6 is presently not in use. The water from this well does not pass through the
City’s chlorination system.
Operation of the well field wells is automatically controlled by varying water levels
in the well field reservoir. Level sensors measure water level and well pumps are
automatically started and stopped at set points relative to reservoir water level.
Each of the wells within the well field is further described below.
Well #1R is a 12-inch diameter well, which is approximately 733 feet deep. The
current capacity is 350 gpm. The well was drilled in 1995. The well is considered
to be in good condition, but this well does not have a well house or building. The
well is centered in a large concrete pad and the control panel is located on the pad.
A cyclone fence encompasses the perimeter of the pad. This well is currently listed
as unapproved by DOH. Source approval per WAC 246-490-130 is required for
this well. The City has records of submittal of the source approval documents for
Well #1R to DOH in 1997, a request for additional information from DOH in 1997,
and the City’s response with the requested information in early 1998. The latter
document has been added to Appendix F. It is the City’s position that further action
is not necessary for source approval for Well #1R. Further coordination with DOH
is planned to confirm this source is documented as approved.
Well #2 is an 8-inch diameter well, which is approximately 648 feet deep. The
current capacity is 200 gpm. The well was drilled in 1963. The pump was replaced
sometime in the mid-1990s. The well is considered to be in acceptable condition,
but the current pump does not fully utilize the associated instantaneous water right.
There has been a problem with sand in this well; therefore, rehabilitation and
capacity upgrade should be considered. This well does not have a well house or
building. The well is centered in a large concrete pad and the control panel is
located on the pad. A cyclone fence encompasses the perimeter of the pad.
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Well #3R is a 12-inch diameter well, which is approximately 747 feet deep. The
current capacity is 450 gpm. The well is considered to be in good condition. This
well is also currently listed as unapproved by DOH. Source approval per WAC
246-490-130 is required for this well. The City has records of submittal of the
source approval documents for Well #3R to DOH in 1997, a request for additional
information from DOH in 1997, and the City’s response with the requested
information in early 1998. The latter document has been added to Appendix F. It
is the City’s position that further action is not necessary for source approval for
Well #3R. Further coordination with DOH is planned to confirm this source is
documented as approved.
Well #4 is an 8-inch diameter well, which is approximately 98 feet deep. The
current capacity is 300 gpm. The pump in this well was replaced in the summer of
2007. The well is considered to be in good condition. At times this well has been
referred to as Well #4.1 and the City’s new well in close proximity to this well was
referred to as Well #4.2. However, the permanent designation for this well is Well
#4.
Well #4.1 is a 12-inch diameter well, which is approximately 108 feet deep. The
current capacity is 185 gpm and is operated at lower rate under a combined water
right with Well #4. The well was drilled in 2005. The well is considered to be in
good condition. This well does not have a well house or building. However, the
well is centered in a large concrete pad and is covered with a lockable, insulated
structure. The control panel is located on the concrete pad and a cyclone fence
with razor wire encompasses the perimeter of the pad. It has been noted that
during peak times the draw down in this well and Well #4 are influenced by the use
of each other, due to their close proximity. As stated above, at times this well has
been referred to as Well #4.2 and the City’s older well in close proximity to this well
was referred to as Well #4.1. However, the permanent designation for this well is
Well #4.1.
Well #5 is an 8-inch diameter well, which is approximately 310 feet deep. The
current capacity is 450 gpm. The well was drilled in 1975 and is considered to be
in good condition. This well is housed within a building, but the building is in poor
condition and should be replaced. The control panel is located within the building.
There is no fence around the building. It has been noted that, over a long period
of time, this well must be shut down due to drawdown.
Well #5.1 is a 12-inch diameter well, which is approximately 805 feet deep. The
well was drilled in the spring of 2007 was placed in service in July 2009 and a new
pump with variable frequency drive was installed in 2017. Well #5.1 is enclosed in
a small building. The well capacity is limited by the pump size to 900 gpm and
preliminary evaluation indicates this rate is a sustainable discharge rate.
Well #6 is a 12-inch diameter well, which is approximately 261 feet deep. The well
has a maximum capacity of 80 gpm. The well is currently not in service and only
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served a few homes when it was in service. The well was drilled in 1985 and is
considered to be in good condition. This well does not have a well house or
building. The well is centered in a large concrete pad and the control panel is
located in a small building next to the well. A cyclone fence encompasses the
perimeter of the concrete pad.
The overall condition of all eight wells is generally good. The combined well
pumping capacity has increased with the increased supply from #5.1 and well
rehabilitation work in 2019 and 2020. There have been no apparent limitations on
well field well production capacity over the past several years.
The City has recently completed installation of well level monitoring sensors in all
Wells in the well field except for #5 which will be added when the pump house is
replaced in 2019. The level data can be remotely collected through the City’s
telemetry system for periodic analysis.
Wells Outside the Well Field
The City also has five other wells spread throughout the water service area. Two
wells, Wells #8 and #8.1, are located within Lincoln Park, close to Reservoir #4.
One well, Well #7, is located about one-half mile west of Reservoir #4, and Well
#9 is located in the 440-zone at the end of Boblett Street, south of H Street and
west of Harvey Road. All of these wells are drilled into the shallow aquifer. Well
#2D was completed and permitted by BBWSD and transferred to the City. It is
located just east of I-5, south of Dakota Creek. It is not yet equipped or connected
to the system. Each of these wells is further described below.
Well #7 is a small well located on 12th Street just north of H Street. The well is 247
feet deep with a 12-inch diameter casing. The current capacity is 250 gpm. The
well is enclosed and housed in a small well house. The well house also houses
BPS #1; however, this pump station has not been connected to the system for
several years. The well is set up to provide water directly into the system. The
well was drilled in 1929 but is still considered to be in good condition. The well has
had a history of high hydrogen sulfide levels, which have produced odor complaints
from customers and this source has higher hardness and manganese levels than
other City sources. Therefore, this source is only used during times of peak
demand and is well-mixed with 171 zone sources.
Well #8 is located in Lincoln Park. The well is 200 feet deep with a 12-inch
diameter casing. The current capacity is 100 gpm. The well is enclosed in fenced
area. The well is considered to be in good condition. This well has higher levels
of manganese and arsenic compared to the other wells and is used only when
needed during times of peak demand. When in use, draw down needs to be
monitored due to close proximity with Well #8.1.
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Well #8.1 is a well that was drilled in Lincoln Park in 2007 and put into service in
2017. The well was drilled 760 feet deep with a 12-inch diameter casing. The
current capacity is 525 gpm and is operated under the water rights for Wells #7
and #8. If the other two wells are in operation this well is limited to 270 gpm.
Analysis of a single water sample collected at the time of well testing indicated an
arsenic level of 11.0 ppb, exceeding the federal MCL of 10.0. A sample collected
in 2016 indicated Arsenic at 10.1 ppb and Manganese at 52.0 ppb, exceeding the
MCL of 50 ppb. When in use, draw down needs to be monitored due to close
proximity with Wells #7 and #8.
Well #9 is a well located east of the City on Boblett Street. The well is 303 feet
deep with a 12-inch diameter casing. The current capacity is 190 gpm. The well
is fenced, and disinfection equipment is in a small building. The power, control
and telemetry equipment are located in a separate enclosure some distance from
the well. This location is considered an area of interest for potential drilling of a
deeper well in the future for added capacity.
Well #2D is located south of the City at the west end of Red Cedar Road. The well
is 700 feet deep with 6 and 8-inch diameter casing. The site and well are not yet
equipped for service, though it has rights for maximum rate of 500 gpm.
In total the City has installed pumping capacity for 3,640 gpm, and total water rights
for 5,300 gpm Qi. Additional information on the wells and well pumps can be found
in Appendix F and summaries of the City’s wells and water rights are presented in
Tables 4.5 and 4.6.
The City has completed for groundwater monitoring wells. One is located near
Well #8, one is southeast of the well field, one is near well #9 and the most recently
installed monitoring well (2016) is northeast of the well field.
The City uses their SCADA system to monitor and record SWLs and pumping
water levels on a near continuous bases in their production wells, with the
exception of Well #2D. Well #2D is not currently in use. However, the water levels
in this well are monitored on a near continuous basis using a pressure
transducer/data logger system as part of a groundwater monitoring program being
completed by Whatcom County. The SCADA and Well #2D water level data are
on file with the City and are available for review by Ecology upon request.
A review of the water level monitoring data on file with the City indicates that the
static water levels in the vicinity of the City’s wells have generally been slowly
lowering and rising in a normal response to the varying annual volumes of water
that is pumped from the wells and the resultant well interference effects from other
City wells.
Source Capacity Analysis
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When reviewing the adequacy of the City’s sources, the two issues that must be
addressed are the physical capabilities of the City’s sources and the withdrawal
amounts allowed under the City’s existing water rights. Physical source capacity
is discussed below, and the water rights assessment is presented in Chapter 4.
Additional water supply projects will be necessary and are recommended within
the 20-year planning period.
The City currently has twelve wells capable of a combined well pumping capacity
of 3,640 gpm or approximately 5.24 MGD. The MDD forecast for year 2028 is 4.64
MGD and for year 2038 is 5.90 MGD.
The present well pumping capacity of 3,640 gpm is adequate to meet the forecast
MDD through year 2032. However, the stated well pump capacities presume
continuous pumping of every well at full capacity, within its water rights constraints.
This is considered unrealistic in context of the possibility of well down time and/or
equipment failure. With Well #5.1 out of service (largest present installed capacity)
the system can supply 2,740 gpm or 3.95 MGD. This source capacity is not
adequate to meet forecast MDD beyond 2021. As discussed in Chapter 4 and
indicated in Tables 3.2 and 4.5, a number of wells, other than #5.1, are not
producing at their full water right. Increased capacity is available under the rights
associated with Wells #1, #1R, #2, #3 and #3R. Increased capacity is available
under the rights for Wells #4, #4.1. The Well #5.1 water right is not fully utilized.
Additional evaluation is warranted to develop a strategy to optimize current water
rights or new sources from areas outside the City’s well field.
Wells #1R, 2, 3R, and 4 were cleaned and rehabilitated in 2019. A new motor or
pump was installed for each as appropriate and variable frequency drives (VFDs)
were added to each. New meters were installed on three of the four wells and all
are connected to the City’s SCADA system. Wells #5 and 5.1 were cleaned and
rehabilitated in 2020 and each was equipped with a VFD and a new meter and
connected to the City’s SCADA system. A new pumphouse was completed for
Well #5. Well #4.1 is connected to the SCADA system and is scheduled for
cleaning and rehabilitation.
In addition to the wells discussed above, Well #2D is available to the City through
the First Amendment to Water Supply Agreement between the City and BBWSD.
The City and District can plan to bring Well #2D online for the benefit of both
systems.
The Well #6 pump and motor should be replaced, and the well should be
connected to the Well #5 discharge piping, for combined treatment and delivery to
the 171-zone reservoir. The connection can be implemented using some existing
abandoned 6” piping as a host pipe for smaller carrier pipe.
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The piping network from each well to the disinfection facility and then to the well
field reservoir has been expanded over time as wells have been added or replaced.
Some pipes, with flow from multiple wells, will be somewhat undersized as well
capacity is optimized. Otherwise the system may limit the yield of existing wells
relative to current water rights.
Table 3.3 presents a summary of City retail customer demand, supply, and
wholesale customer demand over the 20-year planning period. Additional supply
is needed by 2033, but additional supply is recommended sooner for reliability, as
discussed above.
Table 3.3
Evaluation of MDD Source Adequacy for Blaine System
(Whole System)
2019

Year
2028

2038

3,924
1.68

4,896
2.10

6,149
2.63

0.50
0.29
0.65
0.43
0.14
0.65
1.30
0.12
0.36
0.14
0.39
0.27
(0.09)
(1.91)
3.24
1.56

0.50
0.29
0.65
0.43
0.14
0.65
1.30
0.12
0.36
0.14
0.39
0.27
(0.10)
(2.45)
2.69
0.60

0.50
0.29
0.65
0.43
0.14
0.65
1.30
0.12
0.36
0.14
0.39
0.27
(0.11)
(3.16)
1.98
(0.66)

1

Projected ERUs and Demand
Equivalent Residential Units
Maximum Day Demand (mgd)
Available Existing Sources (mgd)2
1R
2
3R
4
4.1
5
5.1
6
7
8
8.1
9
MDD Bell Bay Jackson Demand
MDD Birch Bay Demand
Total Available Source (mgd)
Source Surplus/(Deficiency) (mgd)
1 - For City of Blaine retail customers only.
2 - Wells at physical capacity.

Table 3.4 presents a source evaluation summary by pressure zone for the City’s
system. Pressure zones and zone groups for storage analysis are described in
the storage section below.
The future 630-zone is presented with the
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recommended minimum domestic supply capacity to meet the forecast MDD. The
capacity of that station is discussed in more detail later in this chapter.
Table 3.4 indicates that the booster station capacity between pressure zones is
adequate for the planning period, but that additional supply is needed by 2031, or
sooner for reliability, in the 171-zone.
Table 3.4
Evaluation of MDD Source Adequacy for Blaine System
(By Pressure Zone)

2019
630 Pressure Zone
Projected ERUs and Demand1
Equivalent Residential Units
23
Average Day Demand (mgd)
0.005
Maximum Day Demand (mgd)
0.01
Supply from 440 Pressure Zone3
Future BPS Pump 1
0.11
Future BPS Pump 2
0.00
Total Available Source (mgd)
0.11
630 Pressure Zone Source
0.10
Surplus/(Deficiency) (mgd)
440 Pressure Zone
Projected ERUs and Demand1
Equivalent Residential Units (ERUs)
414
Average Day Demand (mgd)
0.09
Maximum Day Demand (mgd)
0.18
2
Available Existing City Sources (mgd)
9
0.27
3
Supply from 320 Pressure Zone
D Street Pump Station #2 Pump 1
0.07
D Street Pump Station #2 Pump 2
0.00
Less Demand for 630 Zone Pumps
Future BPS Pumps 1 & 2
(0.11)
Total Available Source (mgd)
0.23
440 Pressure Zone Source
0.06
Surplus/(Deficiency) (mgd)
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Year
2028

2038

22
0.005
0.01

255
0.054
0.11

0.11
0.00
0.11

0.11
0.00
0.11

0.10

0.00

476
0.10
0.20

547
0.12
0.23

0.27

0.27

0.07
0.00

0.07
0.00

(0.11)
0.23

(0.11)
0.23

0.03

0.00

April 2021
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320 Pressure Zone
Projected ERUs and Demand1
Equivalent Residential Units (ERUs)
427
Average Day Demand (mgd)
0.09
Maximum Day Demand (mgd)
0.18
3
Supply from 171 Pressure Zone
Lincoln Park Pump Station #5 Pump 1
0.33
Lincoln Park Pump Station #5 Pump 2
0.00
Less Demand for 440 supply pumps
D Street Pump Station #2
(0.07)
Total Available Source (mgd)
0.26
320 Pressure Zone Source
0.07
Surplus/(Deficiency) (mgd)
330/360 Pressure Zones
Projected ERUs and Demand1
Equivalent Residential Units (ERUs)
Average Day Demand (mgd)
Maximum Day Demand (mgd)
Supply from 171 Pressure Zone3
Semiahmoo Spit Pump Station #3
Pump 1
Semiahmoo Spit Pump Station #3
Pump 2
Total Available Source (mgd)
330/360 Pressure Zone Source
Surplus/(Deficiency) (mgd)
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508
0.11
0.22

598
0.13
0.26

0.33
0.00

0.33
0.00

(0.07)
0.26

(0.07)
0.26

0.04

0.00

681
0.14
0.29

1,292
0.27
0.55

1,860
0.40
0.80

0.40

0.40

0.40

0.40

0.40

0.40

0.80

0.80

0.80

0.51

0.24

0.00
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171 Pressure Zone
Projected ERUs and Demand1
Equivalent Residential Units (ERUs)
2,380
Average Day Demand (mgd)
0.50
Maximum Day Demand (mgd)
1.02
2
Available Existing City Sources (mgd)
1R
0.50
2
0.29
3R
0.65
4
0.43
4.1
0.14
5
0.65
5.1
1.30
6
0.12
7
0.36
8
0.14
8.1
0.39
MDD Bell Bay Jackson Demand
(0.09)
MDD Birch Bay Demand
(1.91)
Less Demand for 330/360 supply pumps
(0.80)
Less Demand for 320 supply pumps
(0.33)
Total Available Source (mgd)
1.84
171 Pressure Zone Source
0.82
Surplus/(Deficiency) (mgd)

2,598
0.55
1.11

2,889
0.61
1.24

0.50
0.29
0.65
0.43
0.14
0.65
1.30
0.12
0.36
0.14
0.39
(0.10)
(2.45)
(0.80)
(0.33)
1.30

0.50
0.29
0.65
0.43
0.14
0.65
1.30
0.12
0.36
0.14
0.39
(0.11)
(3.16)
(0.80)
(0.33)
0.58

0.19

(0.66)

1 - Projected demands as presented in Chapter 2. Although a small share of supply
for BBWSD is routed through the 330/360-zones, it is all reported for the 171-zone for
this analysis.
2 - Only those sources that are normally operated during summer months (when MDD
conditions exist) are considered in this analysis.
3 - Supply from lower zone booster pump station determined as the minimum
necessary to meet forecast demand for year 2038.

One of the City/BBWSD interties can be equipped with a permanent or portable
pump assembly to allow transfer of water from the District’s 200 pressure zone to
the City’s 330-zone.
3.3.2 Water Treatment
As described in Section 3.2, the City performs all water quality monitoring of the
water supply, storage and distribution system. Currently the City operates a gas
chlorine disinfection system to disinfect the source water. The system is located
in a concrete block building within the well field. The system is connected to the
16-inch distribution pipe, which gravity flows from the chlorination building to
Reservoir #1. The chlorine injection system is manually operated by City staff who
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monitor the residual levels in the reservoir and in the distribution system. On
average, the residual levels in the reservoir are maintained from 0.6 to 2.0 mg/l.
Currently the system can produce approximately 50 lbs/day of solution. City staff
has indicated the system appears to have adequate capacity during peak days.
The system is described as in fair to good condition
Water from Wells #6, #7 and #8 does not receive treatment; however, water from
Well #6 is closely monitored when in use and water from Wells #7 and #8 is
blended with water that has received treatment. Wells #8.1 and #9 are equipped
with hypochlorite injection systems. There is a chlorine injection system on the
Semiahmoo Spit, which is used to increase the residual levels of the water used
within the western portion of the system.
The City should complete a comprehensive evaluation of each well facility and
complete a program of updates as found to be necessary. Upgrades may include
improved source sample facilities, replacement chlorination equipment, addition of
continuous chlorine analyzer at each treatment location, corrosion protection and
general power and control equipment upgrades.
3.3.3 Storage
The City operates five storage reservoirs located throughout the water service
area. Four of the reservoirs are steel standpipes and one is a buried concrete tank
with an exposed concrete dome roof. All of the storage reservoir levels are
remotely monitored by the telemetry system. Each reservoir is further discussed
below.1
Reservoir #1 is a 1.4 million gallon buried concrete tank with an exposed dome
roof. The reservoir was constructed in 1959 and is located within the City’s well
field. The reservoir is 106.5 feet in diameter with a base elevation of 150 feet and
an overflow elevation of 171 feet. The reservoir acts as an equalizing reservoir for
the wells within the well field, provides disinfection contact time, and provides
storage for the 171-zone. Although it is 59 years old, the condition of this reservoir
is considered to be good and there are no known leaks. The interior and exterior
were recoated in 2012. The interior of this reservoir is on bi-annual cleaning
schedule.
Reservoir #2 is a steel standpipe, is located on E Street and was constructed in
1968. The 100,000-gallon reservoir is 27-foot in diameter, has a base elevation of
296.7 feet and an overflow elevation of 320 feet. The Lincoln Park BPS #5 supplies
water to the 320-zone and this reservoir. When the reservoir level drops to the
predetermined low water level, the telemetry system activates the pumps in BPS
#5. The reservoir provides storage for the 320-zone and supplies water to BPS
1

The nominal or approximate rounded capacity of each reservoir is presented in the text and figures of this
Plan. The actual capacity is presented in the tables in this chapter, to more precisely indicate the results of
the storage capacity analysis. The combined rounding total is 1,616 gallons (0.03%).
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#2, which supplies the 440-zone. The general condition of this reservoir is good.
The interior and exterior were painted in 2009. However, the reservoir drainpipe
needs to be relocated to provide proper day-lighting for the pipe. Replacement of
this reservoir is recommended for additional storage capacity. The drain and
overflow system will be modified with the replacement project. The cleaning
schedule for this reservoir is every two years.
Reservoir #3 is a steel standpipe located near Semiahmoo Parkway and it was
constructed in 1985. The 1.0 million gallon reservoir is 44 feet in diameter, has a
base elevation of 242 feet and an overflow elevation of 330 feet. The reservoir is
supplied by the Semiahmoo Spit BPS #3 and is the only water storage reservoir
within West Blaine. When the reservoir level drops to the predetermined low water
level, the telemetry system activates the pumps in BPS #3. The reservoir provides
storage for the 330-zone and supplies the City’s existing 360-zone through BPS
#4. There is no storage reservoir within the 360-zone. The general condition of
this reservoir is excellent. It has been well maintained with a three-year interior
cleaning schedule. This reservoir was last coated in 1985 (33 years ago). The
interior coating is repaired as needed by dive inspectors during each inspection
and cleaning. Minor repairs to the coating were noted as necessary in a recent
inspection.
Reservoir #4 is a steel standpipe located in Lincoln Park and it was constructed in
1990. The 1.35 million gallon reservoir is 80 feet in diameter, has a base elevation
of 135 feet and an overflow elevation of 171 feet. The reservoir is fed by the 171zone. In addition, Wells #8 and #8.1 provide water directly to this reservoir. The
general condition of this reservoir is good. It has been well maintained and is
scheduled for interior cleaning every three years. It was cleaned, and the exterior
was repainted in the fall of 2007. An evaluation completed in 2018 revealed that
the exterior roof coating should be repaired. It is anticipated that this can be
completed by City staff.
Reservoir #5 is a steel standpipe, is located on Harvey Road and was constructed
in 1992. The 1.27 million gallon reservoir is 52 feet in diameter, has a base
elevation of 360 feet and an overflow elevation of 440 feet. The reservoir is fed by
BPS #2 and Well #9 and provides storage to the 440-zone. When the reservoir
level drops to the predetermined low water level, the telemetry system in this
reservoir activates the pumps in BPS #2 and/or Well #9. The general condition of
this reservoir is excellent. It has been well maintained and is scheduled for interior
cleaning every three years. This reservoir was last coated in 1992 (26 years ago).
The interior coating is repaired as needed by dive inspectors during each
inspection and cleaning. An evaluation in 2018 indicated the exterior roof coating
should be removed and replaced.
Reservoirs #3, 4 and 5 each have a single combined inlet/outlet pipe. There have
been no water quality problems to date.
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The four steel reservoirs have not been evaluated for seismic resiliency.
Evaluation of #3, #4 and #5 is recommended, supported by an allowance for
seismic retrofit work.
A summary of the City’s reservoirs is presented in Table 3.5.
Storage Capacity Analysis
The water storage requirements for the City are described in the following sections.
For comparison, the storage capacity analysis was completed at two levels of
detail for this Plan. The first analysis considered the storage requirements of the
system as a whole. The second analysis reviews the storage requirements and
storage volumes available within the independent pressure zones. These are
summarized in the tables that follow each discussion.
Where applicable, equations from the DOH Design Manual were used to determine
the required or recommended storage capacities. The storage equations are
further detailed in Section 3.1.6. Each element of storage as it applies to the City
is detailed and quantified below.
Operational storage (OS) is defined as the volume of the water storage facility used
for system operation. OS is a volume that may not be available to a system due
to operation and level status. There is no required amount of OS by regulation;
however, system restrictions such as those imposed by pump capabilities and level
set points typically dictate the need for, and volume of, OS. In the City’s case, the
reservoirs are operated with draw down before the pumps are called to refill the
reservoirs.
Equalizing storage (ES) is the storage volume which is utilized when system
demands are higher than the source capacity. The amount of ES generally
increases each year as the customer base grows. Equation 9-1 from the DOH
Design Manual was used to determine the ES volumes of the system for each
planning year. For ES calculations the MDD for systems or pressure zones served
by the subject zone were deducted from the total PHD and Q s values. This step
isolates the ES needs for the subject zone and reflects pass through of MDD to
the served zone or system.
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TABLE 3.5
Existing Reservoir Data
Description

Res-1

Res-2

Res-3

Res-4

Res-5

Well Field

E Street

Semiahmoo
Parkway

Lincoln
Park

Harvey
Road

106.5

27

44

80

52

1,398,588

85,611

1,000,367

1,352,863

1,270,188

16.5

23.3

88.0

36.0

80.0

150

296

242

135

360

Pressure
Zone (HGL)
- Overflow
Elevation

171

320

330

171

440

Low Water
Pump Call
Elevation

166

308

322

165

434

Buried
concrete with
exposed dome
roof

Steel
standpipe

Steel
Standpipe

Steel
Standpipe

Steel
Standpipe
D Street
BPS #2
and Well
#9

Location
Diameter
(ft)
Capacity
(gal)
Height to
Overflow (ft)
Base
elevation
(feet above
MSL)

Type

Supplied by

Well field wells

Lincoln Park
BPS #5

Semiahmoo
Spit BPS #3

171-zone
and Wells
#8 and
#8.1

Storage for/
Purpose

Storage for
171-zone,
equalizing for
well field wells,
provides
disinfection CT

Storage for
320- zone

Storage for
330 & 360zones

In-city
storage for
171-zone

Storage for
440-zone

Year
Constructed

1959

1968

1985

1990

1992

The Standby Storage (SB) volume is typically determined as two days’ worth of
the ADD per ERU, for each ERU within the system, when considering a single
source system. A multiple source system considers the same quantity minus the
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source capacity with the largest source out of service. As a whole, the City is
considered a multiple source system and the values presented in Table 3.6 have
been calculated as such. However, the independent review of pressure zones
considered the single source/dual source characteristics of each zone. Equation
9-3 from the DOH Design Manual was used to determine the system-wide SB
requirements and the individual zone SB requirements. For SB calculations, the
ADD and ERUs for systems or pressure zones served by the subject zone were
deducted from the total ADD, ERU and Qs values. This isolates the SB needs for
the subject zone and reflects pass through of ADD to the served zone or system.
Standby storage volumes also generally increase each year as the system
expands and daily demands increase. In addition, when net available source
capacities are large enough, the required SB volume, as determined by the
applicable DOH equation, can be zero. However, a value of 200 gallons per day
per ERU is recommended by DOH and included in this analysis.
Fire Suppression Storage (FSS) is a function of the volume and the duration of a
required fire flow. As described in Section 3.1.7, the maximum rate and duration
of 1,000 gpm for 120 minutes has been selected. Therefore, the required amount
of fire flow storage is as follows.
FSS Volume = 1,000 gpm x 120 min. = 120,000 gallons
This volume has been applied to the entire system. Some pressure zones have
large areas zoned for residential or rural land use, and therefore lower FSS volume
(see Table 3.1) for those areas. However, any pressure zone with commercial or
manufacturing land use will require an FSS volume of 120,000 gallons. Only the
440-zone and future 630-zone are zoned entirely residential. The FSS volume for
those zones is 60,000 gallons.
Dead Storage (DS) describes a volume of stored water that is not available for use
within the water system. However, there can be two definitions of water that is not
available to the system. One may describe water that is below the outlet of a
storage facility and cannot be physically drained from the facility; the other may
define the water in a storage facility that must be retained in order to provide a
minimum 20 psi service pressure. In the case of the City’s system, this
determination can be complicated as water that is considered dead storage in one
zone could possibly be usable storage when transferred to a lower zone. However,
under normal operational procedures, the City’s components of dead storage
relate to water which cannot be withdrawn due to the required HGL within a zone.
Therefore, there are no components of dead storage that are considered usable
to a lower zone.
The 171-zone includes the area around the well field and the rural area southeast
of the City. There are a few residences around the well field with low service
pressure due to local topography relative to Reservoir #1. Those properties have
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individual booster pump systems and are not considered in the analysis for DS.
There is an area of high ground around the intersection of Haynie Road and Valley
View Road. That area is the present controlling elevation for DS in this zone.
Future distribution system improvements are recommended to shift that area (and
potentially the properties adjacent to the well field) to a different zone, shifting the
DS limit to a lower elevation.
System-Wide Analysis
Using the previously detailed equations, the summation of the City’s existing and
required storage volumes is provided in Table 3.6. This table is the result of
inputting the City’s total number of connections into the DOH formulas and then
comparing the required storage volumes to all of the City’s storage capacities as
a combined total. For purposes of this analysis, supply to the system’s two
wholesale customers has been adjusted out in the ES and SB calculations. Each
wholesale customer provides for its own storage needs. The adjustments for ES
and SB calculations are summarized in Table 3.7
The results of the system-wide analysis indicate the City, as a whole, is currently
deficient in storage volumes and remains so through the planning year 2038. As
shown in Table 3.6, the City has a volume surplus of over 148,000 gallons in 2019
and a volume deficiency of nearly 884,000 gallons in year 2038. These figures
assume that fire flow volumes are not nested within SB volumes. Initially the SB
volume is relatively small, due to the multiple source basis of analysis. The initial
SB volume is not significantly higher than the FSS volume, so this analysis
conservatively concludes that nesting of SB and FSS storage should not be
considered for the Blaine system. Also, the near-term deficiency is largely due to
the reduced storage available at 30 psi or greater, and nesting FSS with SB would
not mitigate or reduce the deficiency. This is due to the existing high service
elevations in the 171-zone.
Potential ways to address the overall storage deficiency include additional supply
(reduces ES and SB), lowering the maximum service elevation in the 171-zone
and/or 440-zone (increases available volume for OS, ES, SB and FSS) and
addition of storage volume. More specific needs are addressed in the analysis by
zone below and in the discussion of solutions in Section 3.4.3.
This analysis considers the City’s storage resources as a whole which assumes
storage volumes can be utilized anywhere within the service area. Potential
limitations from this assumption are evaluated in the following discussion by zone.
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TABLE 3.6
Storage Capacity Analysis
Storage Volumes for Whole System
2019

2023

2028

2033

2038

Total Required Storage Volumes (gallons)
Operational Storage

493,566

493,566

493,566

493,566

493,566

0

7,686

81,382

165,289

245,945

Standby Storage

784,873

865,884

979,240

1,316,716

1,932,460

Fire Suppression
Storage1

120,000

120,000

120,000

120,000

120,000

1,728,361

1,728,361

1,728,361

1,728,361

1,728,361

493,566

501,252

574,948

658,855

739,511

904,873

985,884

1,099,240

1,436,716

2,052,460

Equalizing Storage

Dead Storage2
Total Required 30+
psi Storage
Total Required 20-30
psi Storage (not
nested)

Available Storage Volumes (gallons)
Available 30+ psi
Storage Volume
Available 20-30 psi
Storage Volume
Net
Surplus/(Deficit) at
30+ psi, Not Nested
1.

641,909

641,909

641,909

641,909

641,909

1,266,274

1,266,274

1,266,274

1,266,274

1,266,274

148,343

140,657

66,960

(187,389)

(883,788)

Maximum of 120,000 gallons for all zones.

2. Based on existing conditions: 171-zone limited by some portions of service area at too high
ground elevation. Transfer of some areas to higher zone will reduce DS requirement by nearly
451,000 gallons and increase available capacity at 30+ psi, and thus for any storage element need, by
over 1,238,000 gallons.

Independent Pressure Zone Analysis
The following is a more detailed analysis that considers the demands and storage
needs of each pressure zone or a combination of zones utilizing individual
reservoirs. This analysis ensures adequate volumes of water are truly available to
zones that may not be able to make use of the storage volumes that are located
elsewhere in the City. The detailed zone analysis considers factors such as the
capacity of the sources supplying the zone, the customer demands specific to each
zone, the demands of any upper zone and fire flow requirements. No storage
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volume is planned or reserved to meet the peak hour, standby, or fire flow
demands of the City’s two wholesale customers. The required storage volumes
for these systems are provided by the storage facilities owned and maintained by
those purveyors. The analysis by zone is the basis for recommendations in
Section 3.4.3 and Chapter 8.
A critical element of the standby storage analysis is the determination of whether
a zone has multiple or only a single source. The Water System Design Manual
allows each pump in a pump station to be considered as a separate source,
provided each is typically ready and available for service as part of normal
operations. For two equal-capacity pumps in parallel, the total source is the
combined capacity and the largest pump potentially out of service is either one.
On the other hand, we have considered the pump availability and the pipeline
supply situation to each station in determining the availability of that combined
source. As addressed in Section 3.3.5 and Table 3.15, BPS’ #2 and #5 each have
two equal-capacity pumps, but only one is typically in operation at a given time.
Therefore, the source capacity is one pump. No reduction of capacity is
considered if the largest is out of service, as it is presumed the other pump of same
capacity would be available. BPS #3 has two equal-capacity pumps that can be
operated in parallel for additional capacity, but the station is supplied by a single
pipeline under the mouth of Drayton Harbor. Given that single supply, this station
is considered to be a single source.
The City pressure zones are the 171-zone, the 320-zone, the 440-zone, the 630zone and the 330/360-zones. The demands of the 360-zone were considered in
the evaluation of the 330-zone, as Reservoir #3 serves both zones. The analysis
for each zone is presented below and the results are summarized in Table 3.8.
The City’s pressure zones are illustrated on Figure 3.3.
171-zone
The 171-zone is the City’s largest zone, which contains the well field wells and #7,
#8 and 8.1. The zone is fed by gravity from the two 171-zone reservoirs. Supply
to the 320-zone and the 330-zone service comes directly from the 171-zone. In
addition, the two primary interties supplying BBWSD and the only intertie supplying
Bell Bay Jackson Water Association are within the 171-zone. Currently, draw
down in the 171 reservoirs is restricted by existing customer connections at
elevations that barely receive 30 psi when the reservoirs are full.
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TABLE 3.7
Storage Capacity Analysis
ES and SB Criteria Adjustments
Equalizing Storage =
(PHD-Qs)*150 Minutes
PHD
Qs
PHDT MDDbb MDDbbj

Standby Storage = 2(ADD)(ERUs) - 1440(Qs-QL)
ADD
ERU
Whole System - Multi-Source

QS

SUM of All
SUM of all
ADDT ERUT Wells wells ADDbb ERUbb MDDbb ADDbb ADDbbj
ERUbbj
MDDbbj
ADDbbj
630 Zone - Future zone and reservoir - Single Source

PHD630

BPSF

ADD630

PHD440

Well #9 +
BPS2 MDD630

QL

Largest Well
Capacity

BPSF

Largest
Pump
Capacity at
BPSF

Well #9 +
BPS2 ADD630

Larger of
Well 9 or
BPS2*

BPS5 (ADD440-#9)

BPS5*

ERU630

440 Zone - Reservoir 5 - Multi-Source
ADD440

ERU440

320 Zone - Reservoir 2 - Single Source
PHD320

BPS5 (MDD440-#9)

ADD320

ERU320

330 and 360 Zone - Reservoir 3 - Single Source
PHD330/360

BPS3

ADD330/360

BPS3

Largest
Pump
Capacity at
BPS3

QS171 - ADDbb
- ADDbbj ADD320 ADD330/360 -

Largest Well
Capacity

ERU330/360

171 Zone - Reservoirs 1&4 - Multi-Source

PHD171

QS171 MDDbb MDDbbj BPS5 - BPS3

ADD171

ERU171

Note - 330 Zone includes service to three BBWSD interties. Two are for reliability or
emergency service ("300 Zone" and "200 Zone" interties) and the third is the secondary (from
BBWSD perspective) source for the BBWSD Birch Point area service.
For ES , where BPS is listed for QS, BPS refers to enough capacity with other sources to
meet zone PHD
For SB, use ADD in gpd instead of gpd/ERU - ignore ERU in equation. Where BPS is
listed for QS or QL BPS refers to full station capacity and largest pump at station, respectively.
* For BPS2 & BPS5 QL is forced to 0. Either of the two pumps at each station can supply
QS.

The current operation of the reservoirs in this zone results in an OS component of
about 259,000 gallons. With multiple wells supplying this zone, the zone was
evaluated under a dual source SB scenario considering the potential loss of the
largest production well. The large combined capacity of the wells results in a SB
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requirement of zero, based on supply capacity, through the year 2038. However,
a minimum SB volume of over 473,000 gallons (2018) to 578,000 gallons is
recommended by DOH to provide a minimum of 200 gallons per ERU.
The required ES component increases from zero gallons to about 152,000 gallons
by 2038. When comparing the 171-zone’s available storage volumes to the
required volumes, the zone is approximately 180,000 gallons deficient in storage
in 2019. By the year 2038 the deficiency is forecast to be about 331,000 gallons.
These deficient volumes are mostly the result of the lack of usable storage above
30 psi, due to the high elevations of some property served in this zone. By year
2038 the FSS volume will be about twenty percent of the SB volume so the City
could consider nesting these volumes to reduce the deficiency. This will not benefit
the City as the deficiency rests in the volume above 30 psi. As discussed below,
pressure zone changes can fully address the deficiency, without relying on nested
storage.
The City reports that it is challenging to maintain adequate water level in the
Lincoln Park Reservoir during high-demand periods. This is the westerly of the
two 171-zone reservoirs. As discussed above, the zone and reservoirs have very
limited available storage due to the amount of volume allocated as DS.
Additionally, the Lincoln Park Reservoir is situated near the center of the City,
where the demand from this zone draws from first, due to the hydraulic conditions
and remote location of Reservoir #1 in the well field. There are two transmission
mains from the well field to the central part of the City. The southerly main, 12” in
Sweet Road, only delivers about one-third of the demand for the southeast part of
the City limits and the two wholesale customers to the south. The need for
additional supply to the south, along with the central City area demand and
demand for west Blaine requires significant supply from the Lincoln Park Reservoir
during MDD conditions. Potential solutions are discussed in Section 3.4.
320-zone
The 320-zone is supplied from the 171-zone by BPS #5. As described above, this
station has two pumps, but one is a standby, so there is no net loss of capacity
when one is out of service. The 320-zone supplies BPS #2, which pumps to the
440-zone. In addition, the future 630-zone will be supplied by the 440-zone.
Therefore, the calculation of the demands for these zones includes considerations
of the demands from each of the upper zones.
The OS volume for this zone is about 49,000 gallons. Due to the BPS capacity, ES
is minimal in this zone, reaching 17,000 gallons in 2038. SB volume is controlled
by the criteria of a minimum of two times ADD and varies from about 180,000 to
254,000 gallons from 2019 through 2038. SB is not significantly larger than FSS
so nesting is not recommended in this zone. Storage volume is deficient in this
zone presently and up to about 340,000 gallons by 2038.
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330/360-zone
To the west, the 330-zone is supplied by BPS #3 from the 171-zone. Water from
the 330-zone reservoir is supplied to the 360-zone through a single pipeline and
pump station. The 330-zone also includes an intertie to the BBWSD for limited
supply to that point in the BBWSD system. Although there are two pumps within
the 330-zone booster station, the station is served by a long pipe under the
entrance to Drayton Harbor. Because the long pipe is the only source to the
330/360-zones the SB evaluation has been calculated as a single source zone.
The OS component of these zones is about 91,000 gallons. Due to the single
source classification, the SB requirement in 2019 is approximately 288,000 gallons
and approximately 790,000 gallons in 2038. The required ES volume is zero
through 2038.
The required volumes for this zone compared to the available volumes result in a
deficiency beginning in 2021, increasing to about 447,000 gallons in 2038. FSS is
120,000 gallons and nesting that volume in the future significantly larger SB
volume of (790,000 gallons) should be considered, thus reducing the future
deficiency to 327,000 gallons.
440-zone
The 440-zone is an area of lower density development, which is supplied from the
320-zone by BPS #2 and Well #9.
The OS volume for the 440-zone is about 95,000 gallons. The large source
capacity and the low ERU count within the zone results in a small ES requirement,
reaching 16,000 gallons in 2038. Due to the multiple sources, the SB requirement
is controlled by the minimum recommended volume of 200 gallons per day per
ERU (109,000 gallons in 2038). Although this increases over time, the sum of SB
and FSS storage of 60,000 gallons does not exceed the available volume between
20 and 30 psi. Therefore, nesting of FSS and SB is not necessary or
recommended. The zone has adequate storage through the planning period. The
reservoir has an additional surplus volume of nearly 300,000 gallons available
between 20 and 30 psi, for FSS and SB storage for this or other lower or higher
zones.
This zone and reservoir have a significant volume dedicated to DS. Additional
capacity could be made available for the 440-zone, and potentially for the 630zone, if the upper zone boundary were lowered. For example, if the zone boundary
were lowered by 20 feet, the 20-year forecast of surplus storage volume at 30+ psi
would increase by over 300,000 gallons. Existing and future customers in the area
where the boundary was shifted would need to be served by the 630-zone facilities
and such facilities would be necessary to adjust the zone and increase available
storage capacity.
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630-zone
The remaining zone in this analysis is the future 630-zone, which will be created
to supply development in the northeastern corner of the City. A review of the needs
for this area can be found in the City’s East Blaine Subarea Infrastructure Plan for
Streets, Water, Sewer and Stormwater dated June 2007. The portion of this draft
infrastructure plan pertaining to the water system is included in Appendix G of this
document. The creation of the 630-zone is described in this document as a
necessary infrastructure element to supply water to East Blaine due to the higher
elevations that cannot be served by the 440-zone. The plan calls for a new booster
station at the 440-reservoir site and a standpipe constructed on the high point
located at the east end of the service area. Due to unknowns in regard to the
design of the station or new reservoir the exact size, height and HGL of the
reservoir are not given. The elevation of ground at the high point in the area is
approximately 540 feet. Preliminary planning of an HGL/overflow of 630 provides
flexibility for final site determination for a standpipe. An HGL of 630 feet provides
for a 90 to 100-ft tall standpipe. For forecasting purposes, creation of this zone is
assumed to be in year 2028.
The above referenced HGL and standpipe height were used for this storage
evaluation. The water demand per ERU and forecast ERUs for this area and fire
flow and FSS are per Chapters 2 and 3. An estimated pump capacity of 125 gpm
was also selected, and two pumps are presumed. This conservatively represents
140% of the forecast MDD for this zone through the year 2038 and presumes fire
flow will be provided by the standpipe. To meet the projected demands for the
year 2038, a tank 25 feet in diameter and 100 feet tall was selected, with base
elevation of 530 feet, overflow at 630 feet and highest customer at 530 feet. The
total capacity would be 367,000 gallons. It is recommended these assumptions
be reevaluated once the booster station capacity and tank location are confirmed.
Using these assumptions along with an assumed OS depth of five feet, the OS for
this zone equates to approximately 18,000 gallons. The required ES volume is
zero due to the estimated capacity of the booster station. SB volume increases
over time but is approximately 108,000 gallons by 2038. The preliminary diameter
used for this analysis was selected so that the total volume for OS, ES, SB and
FSS would be available at 30 psi, with adequate volume for OS and ES at 30 psi.
As an independent residential zone, 60,000 gallons of FSS is required. The
combined requirements equate to a usable storage requirement of about 187,000
gallons by 2038. The standpipe volume will include a significant amount of dead
storage.
However, the County’s forecast does not account for buildout within this zone Per
preliminary studies for the 630-zone BPS prepared concurrent with completion of
this Plan, the buildout condition is what should be considered for the reservoir size
and estimated cost to be presented in the Capital Improvement Program. For
planning purposes, the diameter of the reservoir/standpipe conceptually discussed
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above should be increased to 37 feet, for a total nominal capacity of 805,000
gallons.
The BPS should be designed to meet buildout MDD plus fire flow (approximately
1,650 gpm), with multiple, different sized and variable speed pumps to serve the
increasing demands as the new zone is developed, before the reservoir is
constructed. The new zone can utilize shared (i.e. FSS) and surplus (i.e. ES and
SB) volumes in the 440-zone reservoir for a significant level of development in the
630-zone, before the new reservoir is required. Preliminary estimates indicate the
existing reservoir can support a combined demand of up to approximately 1,650
ERUs in the 440 and 630-zones. The forecast presented in this Plan estimates
approximately 400 ERUs in the 440-zone in 2019 and anticipates growth to nearly
600 ERUs in the 440-zone by year 2038. The supply capacity to these two zones,
assuming full capacity of Well #9 and BPS #2 (D Street) will need to be increased
to serve a combined demand greater than approximately 1,450 ERUs. This will
likely be resolved by improvements to BPS #2 (D-Street). However, this scenario
is limited by current operational challenges. As described above, the hydraulic
configuration in the 171-zone results in significant draw down in the Lincoln Park
Reservoir during periods of high demand. Therefore, the City relies on Well #9 as
much as possible for the sole source of 440-zone supply and operates BPS #5
only as needed for the 320-zone supply, thus limiting the reliance on BPS #2 as
much as possible. Therefore, growth in the 440 and 630-zones beyond the
capacity of Well #9 (about 700 ERUs) will require resolution of the 171-zone
performance challenges.
Anticipating completion of the BPS before the 630-zone reservoir is constructed
allows consideration of an alternative location and configuration for the required
storage volume. The capacity and standby power needs for permanent service to
a closed pressure zone (i.e. no storage in the zone) will already be in place. The
required volume could be provided in additional ground-level storage next to the
existing 440-zone Reservoir, on the supply side of the 630-zone BPS. The high
water level would be the same for both reservoirs and the diameter and volume
would be adjusted to suit the future needs of both zones. This alternative should
be carefully considered in lieu of the standpipe configuration noted above, in order
to have a reduced overall volume of water as DS. However, the City should still
work to secure suitable land at or immediately near the high point in the 630-zone
to retain the option for the future standpipe as previously planned and described
above.
In summary, development of the 630-zone will require completion of a BPS with
capacity of 1,650 gpm with an onsite standby power generator and pipeline
extension from the BPS at the 440-zone reservoir site to the areas of new
development. (There is little opportunity for phasing the capacity of this small
station so initial construction for the buildout condition is the recommended
approach.) Surplus storage in the 440-zone reservoir can be utilized for the 630zone but development in the 440-zone and 630-zone should be limited to a total
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of 700 ERUs until supply and hydraulic performance conditions are addressed in
the 171-zone (see discussion of potential solutions in Section 3.4.5). Once the
supply condition is addressed, shared storage can be utilized until there are
approximately 1,450 ERUs in the two zones. For development capacity beyond
that, additional supply capacity at BPS #2 will be necessary. Additional storage
volume will be required when the total count of ERUs in the two zones reaches
1,650 ERUs.
The summation of the detailed independent pressure zone analyses described
above is provided in Table 3.8.
In summary, and as illustrated in Table 3.8, the City’s storage within the 171 and
320 zones is currently deficient and storage, at 30 psi or more, in all zones, except
for the 440-zone, is forecast to be deficient by 2038. An additional facility will be
required for the 440-zone or 630-zone once the combined total count of ERUs in
these zones reaches 1,650. A summary of the storage volume calculations is
included in Appendix H.
TABLE 3.8
Storage Capacity Analysis
Storage Volumes by Pressure Zone
2019

2023

2028

2033

2038

630-Zone Storage Volume (gallons)
Total Required
30+ psi Storage*

18,349

18,349

18,349

18,349

18,349

Available 30+ psi
Storage Volume

0

0

0

0

0

69,701

69,403

69,235

124,370

168,323

0

0

0

0

0

(88,050)

(87,752)

(87,584)

(142,719)

(186,672)

Total Required
20-30 psi
Storage**
Available 20-30
psi Storage
Volume
Net
Surplus/(Deficit)
at 30+ psi
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440-Zone Storage Volume (gallons)
Total Required
30+ psi Storage

101,655

103,355

106,006

108,317

111,061

Available 30+ psi
Storage Volume

169,888

169,888

169,888

169,888

169,888

142,714

147,600

155,136

161,758

169,496

366,767

366,767

366,767

366,767

366,767

68,232

66,533

63,882

61,570

58,826

Total Required
20-30 psi
Storage**
Available 20-30
psi Storage
Volume
Net
Surplus/(Deficit)
at 30+ psi

330/360-Zone Storage Volume (gallons)
Total Required
30+ psi Storage

90,942

90,942

90,942

90,942

90,942

Available 30+ psi
Storage Volume

292,153

292,153

292,153

292,153

292,153

408,537

523,443

668,172

803,560

910,357

262,596

262,596

262,596

262,596

262,596

55,270

(59,637)

(204,366)

(339,754)

(446,550)

Total Required
20-30 psi
Storage**
Available 20-30
psi Storage
Volume
Net
Surplus/(Deficit)
at 30+ psi
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320-Zone Storage Volume (gallons)
Total Required
30+ psi Storage

53,729

56,063

59,496

62,536

65,827

Available 30+ psi
Storage Volume

99,949

99,949

99,949

99,949

99,949

300,835

314,964

335,642

354,136

374,007

0

0

0

0

0

(254,615)

(271,079)

(295,189)

(316,722)

(339,885)

Total Required
20-30 psi
Storage**
Available 20-30
psi Storage
Volume
Net
Surplus/(Deficit)
at 30+ psi

171-Zone Storage Volume (gallons)
Total Required
30+ psi Storage

258,777

272,943

315,719

361,654

410,669

Available 30+ psi
Storage Volume

79,919

79,919

79,919

79,919

79,919

595,971

611,514

639,691

663,431

697,803

636,911

636,911

636,911

636,911

636,911

(178,858)

(193,024)

(235,800)

(281,735)

(330,750)

Total Required
20-30 psi
Storage**
Available 20-30
psi Storage
Volume
Net
Surplus/(Deficit)
at 30+ psi

* Storage not required until development in the future 630 zone begins.
** Includes FSS of 60,000 gallons for the future 630 zone and 440-zone, and 120,000 gallons
for all other zones. Nesting SB with FSS is not proposed, with the potential exception of the
330/360-zone, with the addition of storage volume to meet the long-range need.

3.3.4 Control and Telemetry System
The City recently upgraded its control and telemetry system. The system is
essentially a pump-call and reservoir level monitoring systems. Level sensors in
each reservoir provide an input to the automatic control system. Level setpoints
are established to automatically call for operation of successive well or pump
sources serving that reservoir, and automatically shut off those sources upon rising
reservoir level. In addition to pump call systems, the City has water level sensors
that provide reservoir level information on all reservoirs. These levels can be
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monitored and controlled from the City’s Public Works building and remotely via
tablet computers.
The telemetry system also provides notice of low/high level alarms, communication
failures and pump failures. These various alarms activate the on-call dialer
system, which calls the Operations Supervisor or the person designated as the
first respondent. An additional component of system notification is an automated
system that notifies the Operations Supervisor, or the person designated as the
first respondent, in the event of the failure of the PRV at the Semiahmoo Resort.
Aside from the City’s system, the U.S. Border Patrol electronically monitors the
City’s reservoirs for unauthorized entry. Should this occur, the City of Blaine Police
Department notifies the Operations Supervisor or the person designated as the
first respondent
3.3.5 Distribution System
General Description
The City’s distribution system is made up of five pressure zones extending from
the western portion of the Semiahmoo Spit area to the eastern boundary of the
City’s service area. A sixth zone is proposed to serve development in the northeast
corner of the City. Each of these zones is illustrated in Figure 3.2. Water is
generally pumped from the City’s wells to the storage reservoirs located in the 171zone. Water is then supplied by booster pump stations to the remaining pressure
zones. A schematic drawing of the City’s system is provided in Figure 3.4 and a
more detailed description of the operations in each zone is included below.
The 171-zone is the City’s largest zone and includes Wells #1R, #2, #3R, #4, #4.1,
#5, #5.1, #6, #7, #8 and #8.1 and storage in Reservoirs #1 and #4. Water passes
from this zone to the four upper zones in the City via booster pump stations. There
are two pressure-reducing valves at BPS #5 that allow flow from the 320-zone
back to the 171-zone. This zone also contains the two primary supply points to
BBWSD and the only supply point to the Bell Bay Jackson Water Association.
From the 171-zone, the first upper zone to the east is the 320-zone, serving the
area directly east of the downtown core and extending east of the truck route
border crossing. This zone is fed by the 171-zone through BPS #5 and #1. It can
also be back-fed from the 440-zone through two pressure reducing valves. The
320-zone supplies the 440-zone via BPS #2. Reservoir #2 is the storage reservoir
for this zone; however, the reservoir is located outside the zone in the upper 440zone. This is beneficial as it allows the reservoir to be drawn down without
affecting the service pressure to the customers in the 320-zone.
The 440-zone is currently the City’s highest zone located at the eastern edge of
the City’s service area. Water is supplied to this zone from the 320-zone through
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BPS #2. This zone can back-feed into the 320-zone should the demands in the
320-zone create a low-pressure situation. Reservoir #5 provides storage for this
zone and is located within the zone.
The 330-zone is the smallest zone in the City and includes Semiahmoo Spit and
the lower areas of the Semiahmoo development. This zone is fed by the 171-zone
through a pipeline buried under Drayton Harbor that supplies BPS #3. This booster
station is located on the northern tip of Semiahmoo Spit. This zone also supplies
the 360-zone through BPS #4R, and it supplies the smaller service connection to
the BBWSD. There is also a pressure-sustaining valve between the 330-zone and
the 360-zone that allows water to flow back into the 360-zone should the pressure
in this zone drop.
The remaining zone in the City is the 360-zone. This zone serves the upper areas
of the Semiahmoo development where residents are above an elevation of 239
feet. There is no storage reservoir in this zone and the zone is fed from the 330zone through BPS #4R. Prior engineering evaluations place the HGL of this zone
closer to 400 feet rather than 360. However, at this time the zone is still referred
to as the 360-zone.
The facilities and basic characteristics of each pressure zone are summarized in
Tables 3.9 through 3.13.
TABLE 3.9
Summary of 171 Pressure Zone
General
Item

Area served / general
description

Estimated number of ERUs

Description
Approximately 6.02 sq. miles, including the
City’s well field, areas southeast of the city,
central and all of downtown Blaine. Zone
supplies three booster pump stations and both
wholesale purveyors; Birch Bay Water and
Sewer District and Bell Bay Jackson Water
Association
Approximately 1,691 City ERUs with a mixture
of residential, commercial/industrial and public
agency

Elevation range within area

10 ft. to 102 ft. above mean sea level.

Zone fed by

Multiple wells within zone

Zone supplies

BPS #5 (320-zone), BPS #3 (330-zone)

Future expansion

Infill within zone
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Facility Inventory
Item

Source of
Supply

Booster Pump
Stations
Storage within
zone
Pressure
reducing
valves

Facility

Location

Wells #1R, #2, #3R, #4, #4.1,
#5, #5.1, #6

Well Field

Well #8, #8.1

12th St. at G.
St.
Lincoln Park

BPS #5 (320-zone)

Lincoln Park

Well #7

Semiahmoo
Spit
Well Field
Lincoln Park

BPS #3 (330-zone)
Reservoir #1
Reservoir #4

In Lincoln
Park BPS #5

Lincoln Park - PRV

Approximately 2.5 miles of 16Transmission /
inch, 0.6 miles of 14-inch, 8.3
Distribution
miles of 12-inch, 30.4 miles of
system
10-inch and smaller mains.

Main
transmission
from
watershed into
core area of
City

1,300' harbor crossing from
Special
downtown to spit on West
considerations
Blaine

Blaine Marina
to Semiahmoo
Spit
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500 gpm
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TABLE 3.10
Summary of 320 Pressure Zone
General
Item

Description

Area served / general
description

Approximately 455 acres directly east of the
downtown region around the truck route border
crossing. Zone supplies one booster pump
station.

Estimated number of ERUs

Approximately 296 ERUs, mostly residential
with some commercial and public agency

Elevation range within area

60 ft. to 215 ft. above mean sea level.

Zone fed by

171-zone (BPS #1 & BPS #5)

Zone supplies

BPS #2 (440-zone)

Future expansion

Infill within zone
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Facility Inventory
Item
Source of
Supply
Booster Pump
Stations
Storage within
zone

Facility

Location

Description
500 gpm
Lincoln Park
capacity
D Street, north 250 gpm
of Lincoln Pk. capacity

BPS #5
BPS #2 (440-zone)
Reservoir #2

E Street

86,000 gal

Lincoln Park - PRV

In Lincoln
Park Pump
Station #5

Regulates
water from the
320-zone to
the 171-zone.

E Street PRV

At Reservoir
#2

Regulates
water from the
440-zone to
the 320-zone

H Street PRV

South of
Lincoln Ln.

Regulates
water from the
440-zone to
the 320-zone

Approximately 2.9 miles of 12Transmission /
inch, 0.5 miles of 10-inch, 8.2
Distribution
miles of 8-inch and smaller
system
mains

General
distribution
system
supplying
zone

Pressure
reducing
valves
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TABLE 3.11
Summary of 440 Pressure Zone
General
Item

Description

Area served / general
description

Approximately 960 acres serving the higher,
northeastern elevations of East Blaine up to the
western boundary of the most recently annexed
area

Estimated number of ERUs

Approximately 400 ERUs, mostly residential

Elevation range within area

80 ft. to 360 ft. above mean sea level

Zone fed by

320-zone (BPS #2), Well #9

Zone supplies

Will supply future 630 zone

Future expansion

Infill within zone
Facility Inventory

Item
Source of
Supply

Facility

Location
D Street North
of Lincoln Pk.

BPS #2
Well #9

Boblett St.

Description
250 gpm
capacity
See Section
3.3.1

Booster Pump
Stations

N/A

Storage within
zone

Reservoir #5

East of
Harvey Road

1,270,000 gal

E Street PRV

At Reservoir
#2

Regulates
water from the
440-zone to
the 320-zone

H Street PRV.

South of
Lincoln Ln.

Regulates
water from the
440-zone to
the 320-zone

Transmission / Approximately 2.7 miles of 12Distribution
inch and 6.1 miles of 8-inch
system
and smaller mains

General
distribution
system
supplying
zone

Pressure
reducing
valves
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TABLE 3.12
Summary of 330 Pressure Zone
General
Item
Area served / general
description

Description
Approximately 675 acres serving Semiahmoo
Spit and lower areas of the Semiahmoo
development. Zone supplies one booster pump
station.

Estimated number of ERUs
Elevation range within area
Zone fed by
Zone supplies
Future expansion
Item
Source of
Supply
Booster Pump
Station
Storage within
zone
Pressure
reducing
valves

Approximately 142 ERUs mostly residential
10 ft. to 235 ft. above mean sea level
171-zone (BPS #3)
BPS #4R (360-zone)
Infill within zone
Facility Inventory
Facility
Location
Description
Semiahmoo
1,000 gpm
BPS #3
Spit
capacity
Bald Eagle
1,100 gpm
BPS #4R (360-zone)
Drive
capacity
Semiahmoo
Reservoir #3
1,000,000 gal
Parkway

Semiahmoo Spit

At BPS # 3

Regulates
water from the
330-zone into
the water
system for the
marina

General
Approximately 1.3 miles of 14Transmission /
distribution
inch, 2.9 miles of 12-inch, 3.6
Distribution
system
miles of 10-inch, 5.2 miles of 8system
supplying
inch and smaller mains
zone

Special
BBWSD Emergency Interties
considerations (two)
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TABLE 3.13
Summary of 360 Pressure Zone
General
Item

Description

Area served / general
description

Approximately 290 acres serving the upper
areas surrounding the Semiahmoo Golf Course

Estimated number of ERUs

Approximately 248 ERUs mostly all residential

Elevation range within area

200 ft. to 260 ft. above mean sea level

Zone fed by

330-zone (BPS #4R)

Zone supplies

N/A

Future expansion

Infill within zone
Facility Inventory

Item
Source of
Supply
Booster Pump
Station
Storage within
zone

Facility

Location
Bald Eagle
Drive

Pressure
sustaining
valve

Semiahmoo
Semiahmoo Golf Course - PSV Golf Course
Club House

BPS #4R

Description
1,100 gpm
capacity

N/A
N/A (shares storage with 330zone)

Transmission / Approximately 1.3 miles of 10Distribution
inch and 5.1 miles of 8-inch
system
and smaller mains

Allows flow
into 360-zone
from 330-zone
should pumps
at BPS #4 fail.

General
distribution
system
supplying
zone

Transmission / Distribution System
The transmission of water from the City’s well field to the core distribution system
is via two transmission lines: a 16-inch line in Pipeline Road and a parallel 12-inch
line in Sweet Road. Both of these lines operate within the 171-zone. A connection
on the 12-inch line, just east of the well field, also feeds to the south and southeast
providing flow to the former Sweet Road Water Association and rural areas south
of the UGA. An additional transmission line is the City’s 14-inch pipeline that
travels under Drayton Harbor from the Blaine Marina to the Semiahmoo spit. This
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main is a ductile iron main and is configured with a cathodic protection system.
The main connects the City’s 171-zone to BPS #3 which feed the 330-zone.
Service to customers within the 171-zone is via a fairly well-looped network
encompassing the areas directly west of Interstate 5 and east of Interstate 5 to the
truck route. Service to the upper eastern pressure zones is provided from the 171zone through a booster pump station. Service to West Blaine is via the 14-inch
main, described above.
Distribution mains throughout the system consist of pipes ranging in size from 2inch to 16-inch. Pipe materials include galvanized steel, copper, asbestos cement,
cast iron, PVC, ductile iron and high-density polyethylene. Pipes within the 171zone consist of approximately 2.5 miles of 16-inch, 0.6 miles of 14-inch, 8.3 miles
of 12-inch, and 30.4 miles of 10-inch and smaller mains.
Within the 320-zone, the system consists of approximately 2.9 miles of 12-inch,
0.5 miles of 10-inch, and 8.2 miles of 8-inch and smaller mains. The 440-zone
includes the transmission and distribution mains consisting of approximately 2.7
miles of 12-inch and 6.1 miles of 8-inch and smaller mains. On the western side
of the service area the 330-zone’s transmission and distribution system consists
of approximately 1.3 miles of 14-inch, 2.9 miles of 12-inch, 3.6 miles of 10-inch,
and 5.2 miles of 8-inch and smaller mains. The smaller 360-zone includes
approximately 1.3 miles of 10-inch and 5.1 miles of 8-inch and smaller mains.
For the most part the system is generally well looped with minimal dead-end lines.
However, the system does include three long dead-end runs. One is a 6-inch
pipeline within the 171-zone that serves the areas within the former Sweet Road
Water Association. One is a main extending east on H Street in the 440-zone.
The other is a long 12-inch run that supplies the southern portion of the 320-zone.
The lowest static operating pressures in the City are in the 171-zone around and
southeast of the well field. This area includes the former Sweet Water Road Water
Association, which the City began to manage in 1992. Service pressures in this
area are generally good aside from a small high point along Haynie Road, where
system pressures are below the minimum levels of 30-psi.
The highest pressure in the service area is 150 psi. This pressure is at the end of
a dead-end run extending south from the 440-zone. The highest pressure at a
service connection is estimated to be 138 psi; however, the connection has a
customer-owned pressure regulator.
As mentioned above, the system is generally looped; however, there are many
short dead-end lines serving short dead-end roads. A general inventory of the
City’s distribution system is included in Section 1.4, and a map of the water system,
including appurtenances, is included as Figure 3.1.
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Evidence from maintenance and routine inspections suggests that the overall
system is in an acceptable condition, with isolated trouble spots. The majority of
system repairs are conducted on radial breaks in the aging asbestos cement (AC)
mains and leaks in older small lines with steel or galvanized connections.
The City’s operations and system maintenance programs are generally simple in
nature. The City’s maintenance crews perform all system repairs and service line
taps up to two inches. In addition, the staff reads the service meters and performs
inspections of construction projects with water system related components.
All water system “as-built” records are stored digitally in a secure server. Blaine
continues to expand their GIS computer mapping capabilities and plans to include
the locations of all facilities, pipe sizes and hydrant and valve locations as well as
dates of installation for all new pipelines.
Fire Hydrants
The City has fire hydrants throughout the City service area and the current adopted
code requires a hydrant spacing of 500 feet in all areas. The City’s fire hydrant
coverage in the commercial/multi-family areas is adequate with much of the area
overlapped by multiple hydrants. However, as with many older rural communities,
there are portions of the rural areas that do not meet the current spacing
requirements. Fire flow is evaluated for all new development and system is
brought up to current standards with every new construction project.
Pressure Reducing Valves
The City has four pressure reducing valve (PRV) stations, which regulate
pressures between zones. There is a PRV located in BPS #5 which allows water
to flow from the 320-zone to the 171-zone. This PRV consists of a single 6-inch
valve with no small bypass valve. Two additional PRV stations regulate pressure
between the 440-zone and the 320-zone. These valves are located in vault
structures and are each configured with a single 6-inch in-line valve and a smaller
low flow valve. The other PRV is located in a vault at the end of the Semiahmoo
Spit. This valve regulates the pressure delivered from the 330-zone to the marina
area. This PRV was constructed in consideration of the age and type of pipe
material used in the marina area. The valve and the pipe within the marina are
privately owned; however, the City monitors the condition of the valve.
All of the valves are considered to be in good condition. Table 3.14 lists each of
the City’s PRV stations with their approximate operating pressures. The schematic
provided as Figure 3.4 illustrates the relationship between the pressure zones.
In addition to the PRV stations the City also has a pressure relief valve and a
pressure-sustaining valve. These valves are set to open when pressures in the
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upper zone either exceed or fall below the set points. These valves and their set
points are also illustrated in Table 3.14.
TABLE 3.14
Pressure Regulating Valves

Pressure Reducing Valves

Elev.
(ft.)

Inlet
Pressure
(psi)

Outlet
Pressure
(psi)

BPS #5 PRV Regulates water
from the 320-zone to the 171-zone

154

72

8

E Street PRV at Reservoir #2
Regulates water from the 440zone to the 320-zone

306

58

8

H Street PRV south of Lincoln Ln.
Regulates water from the 440zone to the 320-zone

186

110

58

Semiahmoo Spit Regulates water
from the 330-zone into the water
system for the marina

10

140

40

Elev.
(ft.)

Normal
Inlet
Pressure
(psi)

Relief
Pressure
(psi)

250

65

100

Elev.
(ft.)

Inlet
Pressure
(psi)

Sustaining
Pressure
(psi)

225

75

30

Pressure Relief Valve
Pressure relief valve to
atmosphere at 360-zone at BPS
#4. Regulates pressure in 360zone should pumps fail to shut
down.
Pressure Sustaining Valves

Pressure sustaining valve at
Semiahmoo Golf Course Club
House. Allows flow into 360-zone
from 330-zone should pumps at
BPS #4R fail.
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Booster Pump Stations
The City has five booster pump stations which provide service to customers
located in pressure zones higher than the 171-zone.
BPS #1 is located at 12th Street and G Street. It is configured to pump from the
171-zone to the 320-zone. There is one pump located in the station that is rated
at 225 gpm. This pump station has been disconnected from the distribution
system.
BPS #2 is located on D Street and pumps from the 320-zone to the 440-zone.
There are two pumps in the station both rated at 250 gpm; however, only one pump
can be run at a time. This is also an older station and is in need of renovation.
The station does have a cannon plug available to connect to a standby power
generator; however, the addition of a permanent standby generator for this station
is desired. Increased demand in the 440-zone and eventually the 630-zone will
require future capacity upgrade of this station, corresponding to total demand of
about 1,450 ERUs.
BPS #3 is located on Semiahmoo Spit. It pumps from the 171-zone to the 330zone. There are two pumps located in the station that are rated at 500 gpm each.
This station is in excellent condition and provides the entire water supply to West
Blaine. There have been discussions in regard to relocating this station in
conjunction with the development of the spit area. However, there are no definite
plans at this time.
BPS #4R is located at the site of Reservoir #3 off Semiahmoo Parkway and pumps
from the 330-zone to the 360-zone. This station (originally #4) was relocated from
Bald Eagle Drive and expanded for higher service capacity. There are five variable
frequency drive powered pumps in the station – two each are rated at 65 gpm, two
each at 275 gpm and one at 1,100 gpm. The current capacity of the station is
1,100 gpm. This station is also in excellent condition; however, it is at capacity in
regard to meeting the current peak demands of the 360-zone.
BPS #5 is located in Lincoln Park. It pumps from the 171-zone to the 320-zone.
There are two pumps located in the station that are both rated at 500 gpm;
however, only one pump can be run at a time. This station is old but appears to be
in good condition. Given its significance as the primary source of supply to the
320 zone and its reservoir, addition of a permanent standby generator for this
station is recommended.
A summary of the City’s booster stations is presented in Table 3.15.
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TABLE 3.15
Existing Booster Pump Station Data

Location
Pumps from
zone
Pumps to
zone
Number of
pumps
Capacity of
pump 1
(gpm)
Capacity of
pump 2
(gpm)
Capacity of
pump 3
(gpm)
Capacity of
pump 4
(gpm)
Capacity of
pump 5
(gpm)
Total
Station
Capacity
(gpm)
Onsite
Standby
Power

BPS #1

BPS #2

BPS #3
Semiahmoo
Spit

BPS #4R

12 St. & G St.

D Street

171

320

171

330

171

320

440

330

360

320

1

2

2

5

2

225

250

500

65

500

N/A

250

500

65

500

N/A

N/A

N/A

275

N/A

N/A

N/A

N/A

275

N/A

N/A

N/A

N/A

1,100

N/A

225

250

1,000

1,100

500

No

Plug
only

No

Yes

Plug only

Resv. #3 Site

BPS #5
Lincoln
Park

3.3.6 Hydraulic Capacity Analysis
The existing water system was analyzed with the computer software program
WaterGEMS from Bentley Systems, Inc. Using the mathematical model of the
City’s water system, evaluations were performed for both the existing conditions
and the projected future demands. These analyses were performed to identify
existing and anticipated future deficiencies within the City’s water system. Where
applicable alternative improvement plans were tested via the model to evaluate
the preferred hydraulic solution.
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The City’s existing model (pipe diameter, length, roughness coefficient, junction
demand and elevation, etc.) was created by an unknown party and passed along
to the City upon a change in engineering consultants. Two separate electronic
WaterGEMS files represented the City’s hydraulic model. It is assumed these two
files were created due to limitations in previous versions of the modeling software,
which prevented the creation of a single model. The files were distinguished as
East Blaine and West Blaine. The separation point is the crossing under Drayton
Harbor and each file represents the appropriate supply and demand at the
separation point. For both parts of the model, it appears the creator of the model
specifically distributed the water demands across all model nodes throughout
system. CHS combined the model physical networks with associated node
demands and verified the primary system elements against the City’s GIS mapping
records of the system.
From this point, global demand factors were applied to the base demand by node
to achieve the existing and/or projected demands for MDD and PHD. Boundary
conditions such as PRV settings and normal supply pressure were also verified.
Computer modeling was performed for MDD and PHD conditions for select
planning years (every other year 2018-2028, 2033 and 2038). The fire flow
demands were also modeled under MDD conditions for each year analyzed.
Select data regarding modeling input and output data is included in Appendix I.
The following provides a summary of the modeling process and results.
The system was analyzed first for MDD, then PHD, then MDD with fire flow, for
each year. The model was utilized concurrently with the analysis of the BBWSD
system to confirm that the demands and delivery pressure at the interties were
consistent within each system’s model. The pressure and velocity standards
identified above were used for the analysis, including the fire flow demand. As
deficiencies were identified (low pressure, high velocity, inadequate source of
supply for MDD) one or more potential solutions were identified and incorporated
in the model for consideration. A preferred solution was then incorporated for
subsequent demand and year analysis.
Table 3.16 presents a summary of the distribution system hydraulic analysis and
identified potential solutions.
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Appropriate velocity but one node at east end
Same results as for 2018 plus one additional
of West Rd. falls just below 30 psi - see note
node with fire flow deficiency.
3.
Same results as for 2022.

Appropriate pressure, following
Only remaining fire flow deficiencies,
improvements noted for MDD, and velocity
following five projects noted for 2026 MDD
(except for well field piping velocity as noted
are in West Blaine area (see Note 6).
for MDD 2026).

Adequate supply, appropriate pressure and
velocity.

Adequate supply, appropriate pressure and
velocity.

Adequate supply, appropriate pressure and
velocity. However, for reliability and for
BBWSD forecast demand, optimize existing
wells and connect Well #2D at HGL = 155' as
evaluated in BBWSD 2019 WSP. Add five
Fire Flow projects (see Note 4) to address
several local fire flow deficiencies identified
in 2018 and thereafter. Projects support
adequate supply and pressure, with velocity
exceeding 9 fps in well field piping (see Note
5).

2022

2024

2026

Same results as for 2022.

Same results as for 2018.

Appropriate pressure and velocity.

Adequate supply, appropriate pressure and
velocity.

2020

System unable to deliver full fire flow to 50
nodes within City limits. 41 nodes are in
West Blaine area, with all capable of 750
gpm or greater. This appears to be the
design criteria for the 360 zone BPS.
Existing developed area - no action
recommended. Misc other node deficiencies
also in developed areas - solutions for some
incorporated in 2026 analysis.

MDD w/FF2

Appropriate pressure and velocity.

PHD1

Scenario/Deficiency/Improvements

Adequate supply, appropriate pressure and
velocity.

MDD

1

2018

Year

Table 3.16
Summary of Distribution System Analysis

MDD
Adequate supply, appropriate pressure and
velocity, with velocity exceeding 9 fps in well
field piping (see Note 5).
Adequate supply, appropriate pressure and
velocity, with velocity exceeding 9 fps in well
field piping (see Note 5).
Adequate supply, appropriate pressure and
velocity, with velocity exceeding 9 fps in well
field piping (see Note 5). Well #2D HGL
needs to be 165', subject to more detailed
review during design.

1

Same results as for 2033, with three
Appropriate pressure and velocity (except for
additional deficient nodes in West Blaine due
well field piping velocity as noted for MDD).
to increasing demand.

Appropriate pressure and velocity (except for
Same results as for 2028.
well field piping velocity as noted for MDD).

MDD w/FF2
Same results as for 2026, with one additional
Appropriate pressure and velocity (except for
deficient node in West Blaine due to
well field piping velocity as noted for MDD).
increasing demand.

PHD1

Scenario/Deficiency/Improvements

6 Modeled solutions not identified for areas of West Blaine, in existing developments with fire flow of 750 gpm or greater. It is presumed that this was the fire flow criteria
when BPS #4 was designed. Fire flow availability drops to 715 gpm at least node by 2038. Consider pump upgrades at time of pump impeller replacement.

5 Well field piping is schematically represented in the model. As discussed in Section 3.3.1, and Table 3.17, specific evaluation and improvements are recommended.

4 FF#1 - Complete distribution system loop with 260 lf 8" main to connect dead ends on Leighton St. and Dodd Ave.
FF#2 - Replace 800 lf existing 4" with 8" main along Peace Portal Way from Cherry St to Cedar St, and east on Cedar St to 3rd St.
FF#3 - Change Zone Boundary (with new normally-closed valves) from east end of block to west end of block on B and C Streets, between 8th St and 6th St, and equip
services/residences with individual PRVs as needed (allow for up to 40).
FF#4 - Complete connection to dead end main with 260 lf 8" on E St from 8th St to 9th St
FF#5 - Complete distribution system look with 1,100 lf 8" main from east end of Canada View to Harvey Rd.

3 Action deferred as condition is likely a result of increasing forecast demand for supply to BBWSD, but such is anticipated to be realized later than 2022, as indicated in
BBWSD 2019 Water System Plan.

General note - when an improvement is identified for a specific scenario, it is presumed to be complete for the subsequent scenarios in that and following years.
1 Pressure and velocity appropriate if within range of 30 to 80 psi and less than 8 fps within system.
2 Fire flow adequacy was reviewed with respect to criteria in Table 3.1, for existing mains six inches and larger, with system pressure 20 psi or greater.

2038

2033

2028

Year

3.4

SYSTEM DEFICIENCIES AND RECOMMENDATIONS
The following system deficiencies have been identified from the preceding system
analyses. Each section includes a summary of recommended actions based on
the known conditions. Some recommendations include conducting further
analyses or studies to determine the best course of action.
Deficiencies and potential solutions are discussed in general as follows and
summarized in more detail in Table 3.17.

3.4.1 Source of Supply
As discussed in Section 3.3.1 and Tables 3.3 and 3.4, the system does not have
adequate installed source of supply to meet the 20-year demand forecast, for the
full system nor for the 171-zone. The full source of supply system is adequate
through 2032, at the forecast demand, but if the largest well was not available for
service, the remaining supply would not be able to meet the forecast MDD for 2021.
As described above and in Chapter 4, several wells are not presently capable of
the pumping rate allowed under their water right for instantaneous flow. Either
selected well upgrades or one or more comprehensive replacement wells should
be planned to increase supply capacity and reliability. In addition, the City can
consider how equipping and connecting Well #2D can support such a
comprehensive supply upgrade project. Further evaluation including a life-cycle
cost analysis is recommended to determine the best program to increase supply.
In addition to the cost analysis, a well field monitoring and testing program is
recommended to ensure that the aquifer can meet the growing demand without
becoming overdrawn.
In addition, Wells #1R and #3R require the submission of documentation for source
approval by DOH. It is recommended the City meet with DOH after the completion
of the comprehensive planning process to confirm that this is necessary or to
determine the specific process to gain source approval for these two wells.
3.4.2 Water Treatment
As described in Section 3.3.2 the City’s chlorine treatment system is reported to
be adequate and in reasonable condition. The City should continue to monitor the
ability of the system to meet demand during peak use days. It is recommended
the City conduct a feasibility analysis to study disinfection alternatives in regard to
types of treatment, treatment equipment and the location of the facility, for upgrade
at such time as increased capacity is necessary.
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3.4.3 Storage
Under current conditions, three of the City’s five existing storage reservoirs are not
adequately sized to meet the required storage volumes per DOH guidelines at 30
psi or greater. Storage is presently deficient in the 171- and 320-zones and will be
deficient within four years in the 330/360-zones. Ideally the 630 zone would have
its own storage facility; however, the initial development could be supplied by
undedicated storage available in the 440-zone via a pumped connection
(supported by standby power). A new facility will be necessary when the combined
demand of the 440-zone and 630-zone reaches approximately 1,650 ERUs.
The current and 20-year forecast deficiency in the 171-zone can be fully addressed
by adjusting the distribution system and pressure zone limits to reduce the
elevation of the highest point of service by 12 feet in elevation. This will increase
available storage at 30 psi by 1.22 million gallons and result in a surplus in 2038.
The 171-zone service limits can be lowered by extension of the 440-zone
distribution piping through the 171-zone in the well field area to Sweet Road and
transferring those customers to a higher-pressure zone. Alternatively, the
distribution system southeast of the well field could be isolated and existing or
future wells could be modified or added to increase the hydraulic gradient in that
area. Either a new storage standpipe or pumps supported by standby power would
be necessary. More detailed analysis integrating supply solutions with storage
considerations is recommended.
A very general review of the concept of extending the 440-zone to Sweet Road
and southeast of the well field reveals that approach would include the following
work and impacts:
• Extend water main (4” without provision of fire flow) from east end of
Pipeline Road easterly and southerly through the well field and along Owl
or Dahl Lane to Sweet Road and connect to existing main continuing south
on Stadsvold Road.
• Add PRV assembly at the connection to existing piping to reduce the 440zone hydraulic grade line to about 220 feet, to create a new 220-zone. This
will increase the pressure by about 21 psi for customers south and east of
the PRV2.
• This would shift approximately 1,230 acres of rural land from the 171-zone
to the 440/220-zone group for storage considerations. Most of this area is
zoned for one unit per five acres. It is then presumed that approximately
240 ERUs, at buildout, would be transferred from the 171-zone to the new
zone. (There are approximately 180 existing parcels in the subject area.)
• There is sufficient surplus storage at the appropriate pressure/elevation in
the existing 440-zone reservoir to accommodate the increase in customers
in this conceptual approach.
If fire flow is desired in the rural area, say at 500 gpm, the main should be increased to 8” and the PRV
set to a hydraulic grade line of about 265 feet for adequate fire suppression service.
2
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•

Utilizing the 440-zone storage for this zone adjustment will impact the
storage available for use by the future 630-zone.

The following solutions can be considered for resolution of the deficiency in the
320-zone:
• add a second source to reduce the standby volume requirement, although
this would only add up to about half the 20-year need.
• reduce the operating storage range from eight feet to four feet although
even if feasible this would only regain about 17,000 gallons.
• add at least 340,000 gallons of storage, in the 320-, 440- or 630-zone.
Given the age and small capacity of the existing 320-zone reservoir, it may be best
to replace it with a new structure with lower operating storage range, of
approximately 350,000 to 500,000 gallons (to allow for growth beyond 20 years).
An additional standpipe with usable capacity at the appropriate elevation or an
additional source is necessary to address the long-range deficiency in the 330/360zones. Accounting for dead storage, and assuming no new source, a standpipe
of the same elevation as existing and about 35 feet in diameter at or near the
existing reservoir site would provide a total of 630,000 gallons, with about 350,000
gallons at the appropriate elevation.
BBWSD’s system includes its Zone 2 and Semiahmoo Reservoir, immediately
west of and down the hill from the City’s 330/360 Reservoir. Zone 2 is presently
deficient in storage, and the deficiency will increase with growth in that part of the
District service area. The District also anticipates a volume deficiency in its Zone
1 in the next few years. The District’s oldest reservoir, Birch Point, is located south
of Semiahmoo Parkway, near the District’s 200 Zone intertie with the City and the
330/360-zone. The anticipated City’s 330/360-zone storage deficiency can be
reduced with equipping the 200 Zone intertie for pumped supply from the District
to the City, supported by a standby generator. The District’s Zone-2 deficiency
can be addressed by reliance on the City’s current surplus storage volume, with
improvements to the District Semiahmoo Parkway intertie (increase main, PRV
and meter size). Looking further out the District may benefit by joint use of a pump
and standby power facility (separate pumps for its Zone 5 and 2 needs). The
District will replace its Birch Point Reservoir with a larger ground level tank. The
City could participate in that project or purchase capacity to meet its anticipated
long-term deficiency in the 330/360-zone. A joint study is recommended by the
City and District to explore the potential cost and mutual benefits for addressing
storage and reliability in these adjacent pressure zones.
The 440-zone reservoir is forecast to be adequate for its existing service area, and
for the potential 220-zone as described above.
A future reservoir is proposed within the East Blaine area. This reservoir will be
coordinated with the development of the eastern portion of East Blaine. The City
will work with the developers of this area to determine the timeline for construction
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of this facility and the booster pump station required to supply the reservoir.
Preliminary studies indicate that the reservoir will need to be constructed when
development in both the 440 and 630-zones reaches approximately 1,650 ERUs,
which is approximately 6% of buildout capacity per developer forecasts.
Upgrades to Reservoir #2 are required to relocate or modify the drain line. This
may be deferred to be addressed with replacement of the facility, if that is accepted
as the ultimate solution. City staff will review local options to improve the drain line
and overflow discharge configuration in 2019. Circulation improvements are
recommended at Reservoirs #3, 4 and 5. For planning purposes, addition of an
internal mixer in each is proposed to improve circulation.
3.4.4 Telemetry
The City’s telemetry system has been recently upgraded. The City is working with
a consultant to further evaluate and implement refinements to the system. An
allowance for additional programming and instrumentation is recommended for the
Capital Improvement Program.
3.4.5 Distribution System
General Distribution
The hydraulic analysis of the transmission and distribution system concludes that
recommended improvements are focused on increasing supply capacity and/or
distribution capacity within the central part of the system to reduce supply from the
Lincoln Park Reservoir, to provide more direct supply to BBWSD and addressing
fire flow deficiencies in the City system.
Given the location of Well #2D relatively close to the main BBWSD interties, the
recommended solution for increased capacity is to connect and equip Well #2D,
rather than complete extensive main replacement work along Sweet Rd., Hughes
Ave., Bell Rd. and/or Portal Way. The challenge of keeping Lincoln Park
adequately full during periods of high demands will need to be resolved likely by a
combination of management efforts and projects. Measures to be considered
include the following:
• Complete the work in process to optimize capacity of under-performing
existing wells.
• Schedule and implement increases in reclaimed water treatment and
conveyance capacity when feasible and cost-efficient to reduce potable
water demand in west Blaine
• Work with BBWSD to minimize need for supply from the Semiahmoo Intertie
and thus the demand in/through west Blaine
• Use Wells #7, #8 and/or #8.1 to the maximum extent feasible and existing
water rights during high demand periods
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•
•

•

•

•

Continue to maximize use of Well #9 for source for 440-zone and utilize
remaining capacity for supply to 320-zone.
Accelerate the connection of Well #2D (i.e. sooner than necessary for
source capacity overall) to offset some of the wholesale customer demand.
This alternative warrants further study with BBWSD to consider their efforts
to develop one or more wells in the area east of Well #2D, either directly to
the District system or to/through the City system. Those wells may have
greater capacity than #2D and connection could be at a higher grade line.
Connection of those wells may require additional new piping, PRVs and/or
storage depending on their configuration and service area impacts.
Separately or in conjunction with the option immediately above, complete a
parallel water main from the well field south and east to Harvey Road, then
south and east to the existing distribution system in the vicinity of Well #2D.
This would provide more capacity directly to the wholesale customers.
As demand in the 440 and 630-zones increases, consider adding a BPS at
the Pipeline Road entrance to the well field to transfer supply directly from
the 171-zone to the 440-zone, within increased capacity in the well field
piping system.
Parallel pipelines along either or both Sweet Road and Pipeline Road from
the well field to the City center are options but alone only provide a few
hundred gallons a minute more capacity, which may not be cost effective
for the significant length of either or both projects.

Most of the fire flow deficiencies are located in the West Blaine area. The system
can provide over 700 gpm throughout the planning period, and higher values
earlier in the period. It appears the BPS #4 was designed for less than 1,000 gpm
fire flow. Since that area is largely developed, no improvements are recommended
in this Plan.
Five other areas with fire flow of less than 1,000 gpm were identified. Five projects
were identified, to be completed by the City and/or property owners developing
their property in the area. The proposed work includes shifting the 171/320-zone
boundary to the west to move two blocks of customers into the higher zone, for
increased pressure during PHD and for adequate fire flow for MDD plus fire flow
conditions. One project replaces an undersized main and the three other projects
complete loops by connecting dead end mains.
One distribution main project is described as a storage project, as it significantly
decreases the volume of existing storage capacity that is dead storage due to local
service conditions. Extension of about 4,500 feet of 4” main3 from the 440-zone
through the well field to Sweet Road and addition of a PRV will allow separating
the former Sweet Road Water Association piping network from the 171-zone, to
create a new 220-zone, with supply and storage from the 440-zone.
If up to 500 gpm of fire flow is desired this main will need to be 8” and the PRV will need to be set to
about 265 feet.
3
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As the system ages, elements will require local repairs and replacement over time,
or in conjunction with other improvements such as road projects. The City plans
to budget for design in one year followed by construction of that project the
replacement year.
Booster Pump Stations
A permanent pump from BBWSD’s 200-zone to the City’s 330/360-zone would
increase the reliability of the system and reduce the City’s 330/360zone anticipated
storage deficiency, as described above. That pump station should be supported
by a standby generator.
Construction of a future BPS to serve the future 630-zone will be necessary. This
station will be constructed in conjunction with the development of East Blaine as
so required by the pursuit of private development within this area.
Increased capacity will be necessary at BPS #2 to supply the buildout needs for
the 440 and 630-zones. Addition of a standby generator is also recommended.
3.5 PROPOSED IMPROVEMENT PROJECTS
Table 3.17 lists the identified deficiencies, potential alternative solutions where
applicable and capital facilities and planning projects recommended to correct the
existing and anticipated system deficiencies.
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Table 3.17
Summary of Alternatives for Deficiency Solutions
Year

Deficiency

Alternatives

Evaluation/Recommendation

Complete about 4,500 feet of 4" DI water main extension from east
end of Pipeline Road and end of 440-zone pipeline southeast
through well field and south along Owl Lane to Sweet Road.
Include PRV station at Sweet Road and Stadsvold Road
connection to create new 220-zone. This is the recommended
alternative. (If up to 500 gpm of fire flow is desired in the rural
area, an 8" main should be installed, with higher PRV discharge
setting - to about 265'.)
Additional source will not change the SB volume requirement as
Add source supply capacity to reduce required SB and/or ES
that is controlled only by the number of ERUs in this zone.
volume required. (Additional source will not impact the other
Additional source of over 1,100 gpm would fully offset the ES
elements of storage volume required.) Potential additional source
volume but only 169,000 gallons would be saved by 2038 - less
include BBWSD EW-2 or other new well south of well field.
than half the future deficit.
This is in response to challenges experienced keeping the Lincoln
Park 171 reservoir full - it draws down quickly during high demand
and staff is challenged refilling it from well field reservoir at same
Add additional storage in well field, potentially at higher elevation,
gradient. Adding more volume increases water quality
to increase gradient of HGL for supply to the City demand center. management challenges most of the year. Increasing HGL at well
field is helpful on peak days but would require PRVs and/or altitude
valves or adjustments to limit pressure and risk of overflow of
existing 171 reservoirs.
Replace existing 100,000 gallon reservoir with facility with at least
Add capacity - replace existing small, old structure
340,000 gallons of usable storage capacity - consider up to
500,000 gallons.

Transferring areas of the 171-zone around the well field and to the
southeast along Sweet Road to a different pressure zone will
reduce the highest grade line served, thus reducing volume
committed to Dead Storage, and increasing the volume available at
30+ psi for all storage needs. The 440-zone has adequate surplus
storage to serve the small number of customers in rural areas that
should be transferred to a different zone.

2018

171-zone is deficient in total storage
capacity by 179,000 gallons in 2018,
increasing to 349,000 gallons in 2038

2018

320-zone is deficient in total storage
capacity by 251,000 gallons in 2018,
increasing to 340,000 gallons by 2038

2018

2019

Fire flow deficient relative to criteria in
several developed areas of system,
primarily in West Blaine in 360 zone.

Telemetry system refinements

West Blaine - No action due to existing development and recently
completed BPS #4 that appears to have been designed for 750
gpm fire flow.

Conditions may be improved at such time as pump impellers are
replaced - consider ability to slightly increase fire flow with larger
impellers in existing pumps, piping and motor configuration.

Five projects identified to address five areas of deficiency outside
of West Blaine that can be accomplished with pipe network
connections or increased size. See Table 3.16 note 4 for
descriptions.

Include in CIP within 10 years for City implementation or
completion in conjunction with road, water main or developer
extension projects.

Add features and sensors to expand parameters being monitored
at source facilities, in particular, and at other system components

Include additional well sensors with general pump replacement
improvements and budget for annual telemetry system
refinements.

Year
2019

2019

2019

Deficiency

Alternatives

Evaluation/Recommendation

Include with general well pump replacement improvements project
work.
This is recommended for the well field reservoir and for each other
Add chlorine analyzers at treatment locations and at Semiahmoo
well with dedicated disinfection system, and for monitoring in the
area with future upgrade to disinfection system.
Continuous chlorine analyzers at well field
Semiahmoo area.
This is recommended in lieu of adding a separate analyzer in the
and remote parts of distribution system for
BBWSD has a chlorine analyzer at its main supply pump station on
regular residual monitoring.
south central area of the City. This approach should be evaluated
Blaine Road - work with BBWSD to get that data signal to the City
for similar efficiency in the Semiahmoo area as that is an additional
telemetry system.
point of supply for BBWSD.
Well source sample stations

Add or improve source sample facilities at each well site.

Existing Wells #1R and #3R have not been
approved by DOH as water sources

Secure DOH Source Approval

Consult with DOH to confirm the process necessary to secure
Source Approval per WAC-246-490-130 for these existing wells.
Complete an evaluation of the most cost-effective approach to
increase total supply to maintain adequate capacity for MDD with
one well out of service, as forecast demand increases. The study
outcome should include a specific action plan, schedule and
budget. Complete water rights and approval process to develop
new well to allow system to meet total MDD with largest well out of
service. New well minimum capacity should be 500 gpm for
reliability through 2023 or 1,000 gpm for reliability through 2029.

2019

Total well supply, with largest well out of
service, not adequate for MDD

Increase system supply capacity with additional wells, potentially
equipping PW2D

Continue long-range planning for certificating and acquiring
additional water rights including securing approval for prior
applications, where likely significant sources are identified
(hydrogeological studies, well drilling, applications, cost
reimbursement program, etc., joint with BBWSD).
Develop and implement a long-range well field monitoring program,
including strategic operation and resting of wells in deep and
intermediate aquifer, including regular monitoring of recovery rates
and static water levels. Confirm sustainable operation of wells at
authorized rates and the program necessary to perfect existing
water rights where such has not been achieved.

2019

Wells #1R, #2, #3R, #4, #4.1, #5 and #5.1
not producing a flow matching
instantaneous rate per water right

Maximize capacity of Well #5.1

Continue testing and monitoring to optimize capacity of Well #5.1
to its water right. Complete pumping and documentation to
certificate this right.

Increase capacity of other wells listed or develop one or more
Complete an evaluation of the most cost-effective approach to fully
larger wells to utilize un-utilized capacity or replace one or more for
utilize un-utilized capacity under current water rights
net increase of capacity

Year

Deficiency

Alternatives

Evaluation/Recommendation

2019

Well 6 Pump and Motor should be
replaced

Replace equipment and connect to the Well #5 discharge piping
for combined treatment and delivery to the 171 Zone Reservoir

Replace the Well #6 pump and motor assembly. Connect Well #6
to the Well Field Reservoir for added supply and centralized
disinfection. Use existing abandoned 6" piping as conduit for slip
lined carrier pipe from Well #6 to Well #5 piping to reservoir.

Well #5 enclosure needs rehabilitation
Reservoir #3 Interior and Exterior
Recoating is overdue

Replace/rehabilitate enclosure and equipment.

Replace/rehabilitate enclosure and equipment.

Remove and replace existing coatings

Remove and replace existing coatings

2019
2019
2019

Inadequate drain line for Reservoir #2

No action pending replacement of facility, however, City staff will
evaluate options to address existing drain and overflow
configuration prior to Reservoir replacement project.

Revise as recommended by City staff.

2020

Reservoir #5 Interior and Exterior
Recoating is overdue

Remove and replace existing coatings

Remove and replace existing coatings

2020

Three steel reservoirs to remain potentially
vulnerable to damage during seismic event

Complete evaluation and subsequently recommended seismic
upgrades

Complete evaluation and subsequently recommended seismic
upgrades

20202038
2021

2021

Budget a biannual amount for design and construction of water
Replace AC pipe with appropriately sized DI Pipe - annual program
main, in conjunction with road improvement projects where feasible
and in conjunction with road improvement projects
and cost efficient.
Wellhead Protection Program should be Update to include future Well #2D and other anticipated wells/well Update to include future Well #2D and other anticipated wells/well
updated
sites
sites
Install mixer. This is the recommended solution given the relative
Install mixer.
simplicity of adding a piece of equipment and power supply.
Inadequate mixing/circulation in Reservoirs
A detailed review has not been completed but piping modification
#3, #4, and #5
Modify piping for improved cross-flow and avoidance of shortand additional reservoir penetrations is presumed to be more
circuit flow
costly and disruptive to tank shell and coatings.
AC Pipe is aging and will require
replacement over time

Year

Deficiency

Alternatives

Evaluation/Recommendation

Completion of an additional standpipe will significantly increase the
a - Construct an additional standpipe with at least 447,000 of
volume of dead storage in this zone, requiring increased monitoring
usable storage, for operation in parallel with the existing standpipe and operational strategy to maintain good water quality in this part
of the system.

2021

Complete agreement with BBWSD to commit up to 40,000 gallons
b - coordinate supply and storage needs for the Birch Point area
of City surplus storage volume through year 2023 (available with
with BBWSD. The District needs additional storage capacity for its
nesting). Complete a joint-benefit BPS with standby power to
330/360-zone will be deficient in total
adjacent Zone 2, in 2018 and through 2038. The District 300 Zone
provide secondary supply from District Zone 1 to City 330 Zone,
storage capacity beginning in 2021,
intertie could be configured with permanent pumps, with standby
and permanent supply from District Zone 1 to Zone 2, 4 pumps,
increasing to a deficit of 447,000 gallons in
power, to provide a second source of supply to the 330/360 zone
with standby power. Provide additional storage volume in
2038.
standpipe. In a cooperative approach, the District could rely on the
replacement District Birch Point Reservoir for Blaine's future needs
300 Zone intertie, with additional piping in its system, to provide
and Zone 2 needs. This is the recommended solution as it defers
increased supply to its standpipe, relying on near-term storage
Birch Point storage projects for both systems and plans for costsurplus from the City. The District could replace two small booster
efficient ground-level additional capacity for both systems, with
pump stations with larger pumps supported by standby power in a
District Birch Point Reservoir anticipated replacement, to be sized
joint BPS, serving both systems.
for needs beyond 20 years for both systems.

2023

Deteriorating controls for Wells #1R, #2
and #3R

Replace existing and protect replacement equipment.

Rehabilitate electronic controls for wells #1R, #2, and #3R to
protect against corrosion from the chlorine treatment system.

2024

BBWSD Zone 2 deficient in storage follow up to coordinated supply and source
improvements described for 2021

Blaine secure capacity for needs through 2038 and reasonably
beyond in replaced/enlarged BBWSD Birch Point ground level
reservoir.

Preliminary estimate is for Blaine to secure 0.5 MG capacity in
proposed BBWSD 1.65 MG replacement Birch Point Reservoir.

2026

2027

a - Blaine equip Well #2D for discharge of up to 500 gpm to
Inadequate supply to BBWSD along Blaine
Provides 500 gpm additional supply. This is the modeled solution
HGL=165', 250 lf 8" pipeline to Red Cedar Rd. This project would
Rd. and Portal Way for forecast MDD for the CIP but other feasible solutions will provide similar hydraulic
be in conjunction with BBWSD completing its Portal Way BPS and
need to increase flow with limited supply
benefit. Further analysis is recommended.
2
transfer
of
flow
from
Hall
Rd
main
direct
to
system
.
pressure available, or increase flow and
Other alternatives are presented in the BBWSD Water System
supply pressure
Further analysis is recommended.
Plan
End of Reservoir #4 Interior and Exterior
Remove and replace existing coatings
Remove and replace existing coatings
Coatings life cycle

Year

Deficiency

2028

Replace well field chlorination equipment

2028

Future 630-zone requires booster pump
station

2028

Future 630-zone requires storage when
combined demand in 440-zone, 630 zone
(and potentially future zone south of Sweet
Rd using 440-zone storage) reaches 1,650
ERUs

Alternatives

Evaluation/Recommendation

Complete evaluation of appropriate scale and type of replacement
chlorination equipment.
Complete East Blaine (630-zone) booster pump station with
Prior study of East Blaine infrastructure recommends booster
multiple pumps and standby power (1,650 gpm capacity for MDD
pump station to provide supply from 440-zone
plus fire flow). This capacity assumes BPS will be complted prior
to addition of storage in zone.
Complete East Blaine (630-zone) standpipe with 433,000 gallons
Prior study of East Blaine infrastructure recommends standpipe at
of usable storage (e.g. 37' diameter, 100' water depth, 805,000
or near high point of zone.
gallons).
Alternatives to be determined prior to implementation.

Ground-level storage adjacent to 440-zone reservoir, for shared
storage for 440 and 630-zones.

Inadequate supply for MDD to entire
Should be addressed in 2019 as noted above with additional
system and to 171-Zone in particular - will capacity for total supply with largest well out of service and by 2026
2029
need additional 0.83 mgd to meet 2038
or sooner with additional supply from Well #2D or similar capacity
MDD forecast
addition.
Inadequate supply for MDD to 440-zone
Beyond and 630-zone (and potentially future zone Increase capacity of BPS #2, potentially by allowing second pump
2029
south of Sweet Rd using 440-zone
to operate in parallel, or increase overall capacity
storage) reaches 1,450 ERUs

Complete additional 440-zone shared storage with required
additional usable storage for 440 and 630-zone buildout capacity.
To be determined following evaluation of well capacity additions
and studies recommended for 2019

To be determined following evaluation

General note - when an improvement is identified for a specific scenario, it is sized only as necessary to meet that scenario/demand. If that solution is the ultimate recommended solution, it will be initially sized for the 20-year
need, with phased capacity increase options as appropriate.
1 Indicates year deficiency identified - see CIP for schedule for recommended solution.
2 Presently the Blaine Rd. BPS is supplied by mains on Blaine Rd and Portal Way/Hall Rd. The BBWSD Hall Rd. connection is valved to allow flow to bypass the existing District BPS inlet, to serve the system directly if
adequate supply pressure available.
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CHAPTER 4
CONSERVATION PROGRAM, WATER RIGHTS ANALYSIS, SYSTEM
RELIABILITY AND INTERTIES
The State Departments of Health and Ecology co-published conservation planning
guidelines in a document entitled Conservation Planning Requirements, March 1994.
This document provided guidelines for public water systems regarding water use
reporting, demand forecasting, and conservation programs. Requirements varied
according to the number of connections served by a purveyor. In general, these
guidelines stated that the selection and implementation of conservation measures were
to be determined by comparing the cost of a proposed measure to the benefit value of
the water to be conserved.
In 2003, the Washington State Legislature passed the Engrossed Second Substitute
House Bill 1338, better known as the “Municipal Water Law.” This law amended and
clarifies sections of the Revised Code of Washington (RCW) pertaining to public water
systems, including requirements for specific water conservation efforts. In summary,
the law established that all municipal water suppliers must use water more efficiently in
exchange for water right certainty. As regulation, Washington Administrative Code
(WAC) 246-290 was amended effective January 22, 2007, to include the final rules
developed from the Municipal Water Law. The DOH code requirements mandate the
development of a water use efficiency (WUE) program including WUE planning
requirements, WUE goal setting and performance reporting, and distribution system
leakage monitoring. For systems that serve more than 1,000 connections, the WUE
program must have been implemented by January 22, 2008. Key elements include:
•
•
•
•
•

Development of a WUE program
Meeting the distribution leak standards
Establishment of water saving goals through a public process
Evaluation/implementation of WUE measures to manage water use and to
reach the stated goals
Annual reporting of progress towards meeting water-saving goals and using
water efficiently

Group A municipal water suppliers that serve more than 1,000 connections must comply
with the WUE requirements and deadlines as presented in Table 4.1.
An overall Conservation Plan generally combines water use data collection
requirements, water demand forecasting and a conservation program. The City’s water
use data and water demand forecasts have been evaluated and are presented in
Chapter 2 of this Plan. The City’s WUE program is detailed in the following sections.
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TABLE 4.1
WUE Requirements and Deadlines

4.1

Requirement

Deadline

Begin collecting production
and consumption data

January 1, 2007

Include WUE program in
planning documents

January 22, 2008

Set WUE goals

January 22, 2008

Submit service meter
installation schedule

July 1, 2008

Submit first annual
performance report

July 1, 2008

Meet distribution leakage
standard (based on 3-year
rolling average)

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

Complete installation of all
service meters

January 22, 2017

WATER USE EFFICIENCY PROGRAM
The WUE program requirements focus on data collection, demand forecasting,
setting of goals and implementing measures to reach these goals. In addition,
the program involves the evaluation of system leaks, water rates, and water use
efficiency measures. To monitor the success of the program, municipal water
suppliers must also collect production and consumption data on a regular basis.
The following list encompasses the actions that make up the City’s WUE
program. These items match with the requirements of WAC 246-290-800 and are
further discussed in the sections which follow.
•
•
•
•
•
•
•
•

Describe current water conservation program.
Describe the WUE goals that support the program and how they were
established.
Evaluate or implement water use efficiency measures to meet the
established goals for the next six years.
Describe how customers will be educated to use water efficiently.
Estimate projected water savings from the selected WUE measures.
Describe how the effectiveness of the WUE program will be evaluated.
Evaluate distribution system leakage.
Evaluate rate structures that encourage demand efficiency.
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•
•

Evaluate reclaimed water opportunities.
Describe the water supply characteristics.

4.1.1 Historical City of Blaine Conservation Program
Water conservation efforts within the City have been in place since 1991 with
efforts significantly increasing in 1998. The goal of the City’s current WUE
program is to reduce weather-adjusted, annual “peak season” demand by 1%
each year for the period 2014-2019. This goal was established to reduce peak
season usage and ultimately peak day demand, which is the principal driver for
additional source capacity. The peak day is considered to encompass the 61
days included in the City’s July and August billing cycles. (City Resolution 164514, June 2014)
Lowering MDD reduces and/or defers capital expenditures required to increase
source of supply and to replace or upsize transmission facilities. Reducing MDD
also helps moderate operation and maintenance expenditures associated with
the need for additional capacity and/or additional source facilities. Conservation
that impacts MDD and ADD also defers the need to utilize additional water
resources in the region.
4.1.2 Current Conservation Measures
The list below provides a summary of the conservation measures currently being
implemented by the City. The conservation measures encompass both supplyside and demand-side activities. Additional information about each measure is
also provided. The City’s current conservation measures include:
•
•
•
•
•
•
•
•
•

Source meters
Service meters
Water loss reduction
Conservation pricing
School education programs
Public outreach
Irrigation policies
Joint programs/collaboration
evaluation of reclaimed water

Source Meters
The City currently utilizes twelve groundwater production wells as its sources of
supply. All wells currently have source meters installed.
Service Meters
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The City has been installing individual water meters on each connection since
the creation of the water system. The City does not have a meter replacement
program; however, customer usage is monitored to determine if meters are in
need of repair or replacement. The City completed a citywide upgrade of
residential water meters between 2012 and 2014, including addition of remote
radio reading capability. The City’s development standards require all new
construction to have water meters, thus ensuring the City is fully metered.
Water Loss Reduction
The City has taken measures to both minimize and account for water loss. These
include having hydrant meters available to rent for temporary or emergency
water service and having a pro-active water main repair and replacement
program to enhance conservation efforts. This program not only improves
customer service but it also decreases maintenance and repair costs.
Conservation Pricing
The City has both a fixed charge and a volumetric/commodity charge. The fixed
charges reflect the costs associated with metering and billing, and it ensures a
stable revenue base. The volumetric/commodity charges reflect the amount of
water consumed and thus encourage conservation. The City currently has a twotier inverted block rate structure. The current rates (2019) for a ¾ -inch
connection within the City are illustrated in Table 4.2. Appendix D includes the
rates for all other connections. Service charges are subject to annual review and
increase.
TABLE 4.2
Inverted Block Conservation Pricing
for ¾ Service Meter

Block

Water
Usage

Inside
City
Limits

Federal

Within
County

1

4-8 ccf*

$1.83

$2.01

$2.76

2

>8 ccf

$2.55

$2.76

$3.81

*ccf = 100 cubic feet

School Education Programs
The City coordinates with the BBWSD on a school outreach program within the
Blaine School District. Contracted staff educate students on water conservation
issues and water-saving ideas. The program is being reviewed for refinements
to be implemented for the 2019-20 school year.
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Public Outreach
o Advertising: Advertising is a large component of the City’s current
conservation program. During the peak summer season, the City advertises,
in conjunction with the BBWSD, in the local community newspaper, “The
Northern Light”, to inform water customers about the current water supply
status and to offer a variety of water conservation tips. Other highlights of the
advertising campaign include August as “leak awareness month” and
promoting fall planting season beginning in late September/early October.
o Website: The City’s website has a water conservation page providing
information about the City’s use efficiency efforts, including links to similar
information posted on the Birch Bay Water and Sewer District webpage.
o Signage: The City has “sandwich board” signs which are placed at locations
around the City’s service area during peak summer season. The signs
display varying conservation messages and are generally located at major
intersections.
o Community Events: The City does an annual public works “Road-EO” which
includes a table on conservation. In addition, the City/District participate in
other community events to share conservation materials.
o Rain Barrels: The City and District collaboratively offer workshops each year
on the construction and installation of rain barrels as an alternative to potable
water for irrigation.
o Annual Evaluation: Each year the effectiveness of the conservation program
is evaluated and refined for the next season.
Irrigation Policies
To limit and minimize the amount of water used for irrigation, the City initiated an
odd/even water schedule for a portion of the City during the 2007 peak usage
period. Review indicates the program was very successful. The City continues
to implement this program annually.
Joint Programs/Collaboration
In 1998, the City signed a joint resolution, agreeing to work collaboratively with
the BBWSD as well as the other cities/districts in Whatcom County (Whatcom
Water Alliance) on water conservation activities/programs. Both the City and the
BBWSD have similar conservation programs. Collaborative efforts include the
school poster program, joint staff meetings, conservation materials,
advertisements in local newspaper and press releases.
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Evaluation of Reclaimed Water
As part of the Lighthouse Point Water Reclamation Facility, the City has
completed a reclaimed water program and facilities. The system includes a 0.5
mgd reclaimed water pumping station located on Semiahmoo Spit near the
existing City wastewater outfall. Along with the plant, approximately one mile of
reclaimed water conveyance pipeline has been constructed from the reclaimed
water pump station to the Semiahmoo Golf Course located south of Drayton
Harbor Road and east of the Semiahmoo Parkway. In addition, the GlenEagle
Condominiums connected to the reclaimed line for a series of water fountains
adjacent to their entrance off Semiahmoo Parkway. Semiahmoo Golf Course
intends to extend the line to reach a second pond in 2019. Future plans beyond
those described above include the identification of additional reuse customers
and the construction of facilities to serve them.
4.1.3 Estimated Savings Achieved by Historical Program
Although the City’s total annual water consumption has increased over the past
six years, the City has reduced its ADD from approximately 184 gpd/ERU for
residential connections from 2000 to 2008 to 166 gpd/ERU for the period from
2009-2017.
4.1.4 Water Conservation Goal
The Municipal Water Law requires municipal water suppliers to establish water
use efficiency goals to enhance the efficient use of water by the public system
and/or its water customers. Goals must be set through a public forum to provide
customers the opportunity to comment and actively participate in the goal-setting
process.
When establishing goals, suppliers and customers must include a measurable
outcome in terms of water production or consumption.
Reducing peak
production volumes by a specified percentage or maintaining current
consumption use for single-family residential units are examples of measurable
outcomes. Water suppliers must also include water supply and forecasted
demand characteristics and a schedule for implementing and achieving their
adopted WUE goals.
The principal drivers of the City’s future conservation program are geared toward
staying within allotted water rights and deferring expansion of existing facilities to
control costs. The conservation program provides a cost-effective approach to
reducing system demand thus extending current supplies and maintaining
reliability. The goals have been evaluated as part of this water system plan
update, and goals have been established for the period 2019-2028.
The goals of the City of Blaine WUE Program are as follows:
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•
•
•

reduce the peak season demand by 1% each year 2019 (i.e. continuing
prior goal)
reduce ADD/ERU from 180 gpd as forecast to 165 gpd by 2020, and
maintain use at or below 165 gpd from 2020 through 2028
maintain distribution system leakage at or below 7.5 percent.

4.1.5 Water Conservation Measures
The City’s conservation program for 2019-2028 consists of the five conservation
measures listed in Table 4.3. The program reflects the continuation and/or
enhancement of existing measures within the City’s historical conservation
program. The City plans to keep the conservation program flexible over the tenyear period; therefore, details may be modified to meet the conservation goals
and to maintain the cost-effectiveness of the program. All measures are
scheduled to be implemented and, therefore, no measures which will be
individually evaluated.
The sections following Table 4.3 describe the five conservation measures in
more detail.
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TABLE 4.3
2019 - 2028 Conservation Program
Conservation Measures

1. Voluntary
odd/even
irrigation
scheduling

Industrial/
Commercial/
Institutional

Outdoor

Measure
Description

Indoor
Residential

Type

Implementation
Schedule

X

2019-2028

2019-2028

2. School
outreach

X

X

3. Conservation
rates

X

X

X

2019-2028

4. Water bills
that reflect
consumption
history

X

X

X

2019-2028

X

X

2020-2028

5. Expand
reclaimed
water
customer
base

Voluntary Odd/Even Irrigation Schedule
The City has implemented a system-wide voluntary odd/even watering cycle to
reduce the impact of MDD on instantaneous demand during the peak summer
months. The City successfully implemented this schedule in West Blaine in
2007, continuing throughout the City starting in 2008. Outreach for this measure
includes sandwich board signs around the city, targeted messaging in the local
paper, distribution of magnetic signs with the information, website, Twitter and
Facebook messaging as well as door hangers. This measure will be
implemented in all years of the conservation program. Evaluation of the measure
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will consist of annually reviewing MDD figures to validate effectiveness of the
voluntary program.
School Outreach Programs
The City will continue the school outreach program in coordination with BBWSD
for the Blaine School District. This measure will be implemented in all years of
the program and will be evaluated by tracking the number of programs conducted
and the number of students reached by the programs annually.
Conservation Rates
The City will continue to support the two-tier inverted block conservation pricing
structure. In addition, the City may implement a more aggressively tiered rate
structure as a result of the on-going work with the City’s water rates consultant.
Conservation pricing will be implemented for years 1 through 6 of the
conservation program. Evaluation will consist of reviewing the peak summer
demand usage after implementation of additional conservation rates. However,
the true impact of this measure will only be known if it is implemented in the
absence of other measures.
Water Bills that Reflect Consumption History
The water bills presently show current period consumption and the consumption
for the same period the prior year. It is recommended that with the next billing
software upgrade, the City provide more detailed consumption history on
customer’s water bills. Evaluation of this measure will consist of reviewing
customer consumption history for the year before and after implementation of the
measure.
Expand Reclaimed Water Customer Base
The city has sold reclaimed water to the Semiahmoo Golf Course since 2013.
Since that time, the GlenEagle Condominiums has also been connected. By
utilizing reclaimed water for irrigation, additional capacity of potable water is
accomplished. This measure should be consistently evaluated for effectiveness
and expansion.
4.1.6 Customer Education
To further promote customer education, the City is reviewing ways to provide
additional information on the City’s web page. The web page is viewed as a
valuable tool to which a greater number of people are turning for information and
is consistently updated. In addition, the city has both Twitter and Facebook
accounts where conservation messages can be posted. The City’s Public Works
Department has also included conservation messaging at public events,
including Drayton Harbor Days and the Public Works RoadEO as examples.
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4.1.7 Projected Water Savings
The City has experienced an increase in population but has experienced level or
generally declining values of ADD/ERU since 2007. Projected consumption
trends indicate that without continuing conservation efforts water demand for the
total system will continue to increase. Table 4.4 illustrates the City’s projected
annual demands compared with the projected savings resulting from the WUE
program, for the period 2018-2028, under the current and updated WUE
program. During this period the City’s annual water demand is projected to
increase by a total of 29.3%. However, conservation efforts are projected to
reduce this increase to 22.7% over the period.
TABLE 4.4
Projected Annual Water Consumption 2019-2028

Year

2019

Annual Water Annual Water
Demand
Demand
(Without
(With
Conservation) Conservation)
(mg/yr)
(mg/yr)
653
627

2020

670

630

2021

687

645

2022

705

661

2023

724

678

2024
2025
2026
2027
2028
Increase 2019-2028

743
762
782
823
823

695
712
730
748
767

26.1%

22.4%

Annual values encompass all demands including use by
wholesale accounts

4.1.8 Evaluations/Performance Reporting
Municipal water suppliers must create an annual water use efficiency report
under the WUE. The report must be made available to the DOH, water
customers, and public by July 1st of every year. The report focuses on the total
annual production, water distribution leak standards, system water use efficiency
goals and progress on goal achievement for the previous year. The reporting
requirement can be fulfilled by including the performance information in the City’s
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annual Consumer Confidence Report. This report is the annual water quality
report mailed to customers.
4.1.9 Measurable Outcomes
The 2019-2028 WUE Program will aim to reduce the average day and peak
season usage for customers within the City’s system. This will be evaluated by
periodic review of residential customer annual and peak season water use.
4.1.10 Goal Achievement Timeline
Achievement of the City’s conservation goal will take place incrementally during
the proposed ten-year program. The performance of the water conservation
program will be evaluated annually. Evaluation procedures will include the
calculation of the annual average and peak month usage per ERU. From this
point, if program measures do not appear to be meeting the established
conservation goal, appropriate modifications may be made to ensure the
program’s success.
4.1.11 Distribution Leak Standard
Under the Municipal Water Law, all municipal water suppliers must maintain their
distribution system leakage levels at or below 10 percent of their annual
production, based on a rolling three-year average. Leakage must be reported as
a percentage and as a volume. If municipal water suppliers are not meeting the
distribution leak standard, they must develop and implement a Water Loss
Control Action Plan. The water loss control plan must outline steps and timelines
required to reduce system leakage.
To effectively report leaks, the WUE requires water suppliers to have meters on
all existing source and service connections and to meter all future sources and
connections. The WUE gives municipal water suppliers ten years to phase in
meter installation on existing connections.
The City already meets the above-described requirements in regard to source
meters, service meters and water loss percentage. The City’s three-year rolling
average for water loss during the period 2015 to 2017 was 3.1%. Annual water
loss totals, in percentage and volume, for the past ten years (2007-2017) are
provided in Table 2.5.
4.1.12 Evaluation of Rate Structure
The City has implemented a water conservation rate structure through the
creation of a tiered block rate. The City should consider an additional tier to the
water rate structure. It is assumed that this third tier would further promote
conservation throughout the City.
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4.1.13 Evaluation of Reclaimed Water
The City has already conducted an evaluation of the possibilities associated with
using reclaimed water. This evaluation was performed in conjunction with the
design of the City’s new wastewater treatment plant. See Section 4.2.5 for
additional details.
4.1.14 Water Supply Characteristics
The City produces all of the water used within City’s water service area. In
addition, the City also supplies BBWSD and BBJWA. Water is conveyed
throughout the City from eight wells located within the City’s well field. The well
field is located approximately two and a half miles southeast of the downtown
area. In addition to the eight wells, the City has five additional wells located
throughout the water service area. Two of the wells are located within Lincoln
Park, close to Reservoir #4. One well is located about a half mile west of
Reservoir #4, and one well is located in the 440-zone, south of H Street and west
of Harvey Road. Well #2D is located between I-5 and Dakota Creek. This well is
not yet equipped or connected.
The distribution of water throughout the City is by means of a network of pipes
that extends throughout the water service area. The existing wells supply water
to the City’s main pressure zone (171) and from this point water is conveyed by
pump stations to four addition pressure zones. Two of these upper zones (320
and 440) extend east from the downtown area and the other two (330 and 360)
are west of downtown along the Semiahmoo Spit and Birch Point. Water is
conveyed from the 171-zone to the 330-zone through a 14-inch pipeline that is
buried under Drayton Harbor.
In addition to the customers within the City’s service area, the City also provides
water to two wholesale water purveyors as described above. BBWSD is a
medium sized purveyor and the City is currently under contract to supply the
BBWSD with up to 3.73 mgd. BBJWA is a smaller water purveyor with
approximately 177 connections (per DOH system database and BBJWA WFI).
The City’s contract with this wholesale customer is to supply up to 94,000 gallons
per day.
The City utilizes a majority of its production capacity during peak summer days.
As a result, the City continues to investigate the development of new
groundwater resources. From this planning, two new wells (#8.1 and #9) were
recently drilled and equipped to supplement the existing wells. In addition, the
City is also seeking additional groundwater rights, as noted in Section 4.2.2
below.
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To offset the need for additional water rights, the City has also increased its
water conservations efforts by the use of reclaimed water. Since 2013, the City
produces Class A reclaimed water to be reused for irrigation water, thus reducing
the need for additional water supply. A reclaimed water conveyance pipeline
supplies the Semiahmoo golf course and west Blaine area. As a result, the City
is able to use the potable water previously used to irrigate the golf course to help
address future potable water demands.
4.2.

SOURCE OF SUPPLY ANALYSIS
The Department of Ecology requires all systems that will be pursuing water rights
within 20 years to demonstrate consideration of opportunities to optimize or
obtain the use of existing sources already developed. Systems that are not
pursuing additional water rights are also encouraged to conduct a source of
supply analysis; however, it is not required. In addition, an evaluation of other
innovative methods to meet water needs should be explored. The source of
supply analysis should also incorporate a review of the feasibility and cost
effectiveness of implementing the alternatives in lieu of new source development.
These alternatives are discussed below.

4.2.1 Enhanced Conservation Measures
Enhanced conservation measures are included in the City’s WUE program as
described in Section 4.1 above.
4.2.2 Water Right Changes
Several approvals have been secured since 2009 to develop additional water
rights. Four applications for additional rights, for up to six wells each are pending
from 2007. Eleven additional applications were filed in 2011, each for multiple
wells.
4.2 .3 Interties
The City has several intertie connections with BBWSD and BBJWA. The City is
currently the sole supplier of water to both these purveyors; therefore, the intertie
connections are generally supply-oriented, thus flowing from the City’s system.
However, one intertie with BBWSD can be used in emergency situations to
supply water from BBWSD to the City. Improvements to add facilities to allow
this intertie to be used more readily are recommended as discussed below.
Aside from BBWSD and BBJWA, there are no other significant water purveyors
in the vicinity of the City’s system except for a water system across the border in
Canada. At this time, no discussions have taken place regarding the logistics of
obtaining water from a source outside of the U.S. Therefore, except for a
possible intertie connection across the U.S. – Canada border, the use of interties
for additional source capacity is not anticipated.
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4.2.4 Artificial Recharge
Artificial recharge is the injection or infiltration of available surface water, typically
from high winter flow or other available water, into an aquifer for subsequent
withdrawal at a later date. An artificial recharge program is not a viable
alternative for the City as there are no nearby viable sources of readily available
surface water.
4.2.5 Use of Reclaimed Water, Reuse, and other Non-Potable Sources
As part of the Lighthouse Point Water Reclamation Facility, the City implemented
a reclaimed water program and facilities. The following was taken from an
addendum to the Lighthouse Point Water Reclamation Facility Plan, which was
approved by the Department of Ecology on August 20, 2007. The date of the
addendum is September 24, 2007.
As part of an ongoing reclaimed water planning process, which will culminate in
submittal of a Reclaimed Water Plan to Washington Department of Health
(DOH), the City has initiated planning of a reclaimed water program and facilities.
The development of the program will be accomplished in the following phases:
The development of the program will be accomplished in the following phases:
•

Phase 1 (Complete) – Design and construction of the LPWRF 3.1 mgd
MBR treatment plant; design and construction of a 0.5 mgd reclaimed
water pumping station located on Semiahmoo Spit near the existing
City WWTP, including residual hypochlorite disinfectant addition,
ancillary equipment and instruments for monitoring and sampling; and
about 1 mile of reclaimed water conveyance pipeline from the
reclaimed water pump station to the Semiahmoo Golf Course located
south of Drayton Harbor Road and east of the Semiahmoo Parkway.

•

Phase 2 (Complete) – Identification of additional reclaimed water users
in west Blaine (Semiahmoo area) and design and construction of
pumping, residual hypochlorite disinfectant addition, and conveyance
facilities to provide reclaimed water to these users. The Glen Eagle
development at Semiahmoo is an additional reclaimed water customer
identified for Phase 2.

•

Phase 3 – Identification of reclaimed water users in downtown Blaine
or industrial uses in the Blaine Harbor (south side of Marine Drive) and
design and construction of new facilities for primary disinfection,
residual hypochlorite disinfectant addition, pumping, ancillary
equipment and instruments for monitoring and sampling, storage and
conveyance piping to these users.
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As part of the City’s development of a Reclaimed Water Plan, this Addendum to
the Facility Plan addresses requirements in WAC 246-290, including but not
limited to:
•
•
•

Compliance with standards (Summary Standards required in Article 8)
Cross-connection control plan
Conservation programs including reuse

The City completed the water reclamation and dedicated conveyance facilities in
2012 and has been supplying reclaimed water to the Semiahmoo Golf Course
since 2013.
The facility presently has capacity to treat 0.5 MGD but presently summer
average wastewater flow is about 0.3 MGD. The reclaimed water generated by
the City meets about one half of the irrigation need of the Semiahmoo Golf
Course. As population growth and increased wastewater discharge occurs,
increased flows can be utilized to further offset use of potable water for irrigation
of the Semiahmoo Golf Course. It is anticipated that the golf course will extend
their service to a second irrigation pond in 2019. This will require extension of a
reclaimed water main further east along Semiahmoo Parkway, about one-half
mile. This potential offset is not factored into the water demand forecast as
developed in Chapter 2.
The reclaimed water treatment facility can be expanded to 1.65 MGD. Once the
Semiahmoo Golf Course needs are satisfied, additional reclaimed water supply
will be available for other uses in the area.
4.2.6 Treatment
Aside from the treatment of reclaimed water in conjunction with the abovedescribed systems, there are no additional planned water treatment facilities. The
type and level of treatment for additional sources will be determined at such
times as the sources are identified and located.
4.3

WATER RIGHT EVALUATION

4.3.1 Existing Water Rights
The City currently utilizes 12 groundwater production wells as its sources of
supply. Table 4.5 below presents a summary of existing well capacity and
corresponding certificates, permits, and claims.
Currently the City has 12 water rights in the form of certificates, permits, and
claims totaling an instantaneous withdrawal (Qi) of 5,220 gpm. With the supply
capacity associated with the exempt Well No. 6, the City has water supply for an
instantaneous withdrawal of 5,300 gpm. This includes the water rights for Well
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PW-2D, which has been transferred to the City, for mutual benefit. This water
right capacity (7.63 MGD) will supply the City’s forecast MDD beyond year 2038.
The City’s water rights also limit the annual withdrawal from each well (Q a). In
response to an application for rights for Well #9 (known as the “Well #9 Report of
Examination”), DOE indicated the City’s water rights for Wells #3R, 4, 4.1, 5, 7, 8,
8.1 and 9 were limited to 2,560 acre-feet per year (AFY). The annual volume per
claims, permits and certificates for springs, Wells #1, 1R, 2, 2D, 5.1 and 6 is
3,991.6 AFY. The total annual volume is 6,551.6 AFY. This value equates to
approximately 2.135 billion gallons per year or approximately 5.85 MGD. When
compared to the projected ADD, this value allows the City to meet the projected
annual demands beyond year 2038.
The City filed five applications for additional water rights in January of 2007
(including the now-approved application for Well #5.1). The four pending
requests are for an instantaneous withdrawal of 1,100 gpm for each application,
totaling an increase in the City’s instantaneous withdrawal of 4,400 gpm.
The City filed 11 additional water rights applications in May 2011, for up to 1,100
gpm instantaneous and 850 AFY, each.
4.3.2 Current Water Usage and Projected Needs
Each of the City’s existing water rights is detailed in Tables 4.5 and 4.6. In
addition, the City’s recent consumption volumes are also included in Table 4.6.
Table 4.6 is in the form presented in DOH Publication 331-372 (2017). There are
no peak hour demand records for the City’s system; therefore, the maximum
instantaneous flow rates were determined from reviewing well pump capacities,
as reported by the City.
As indicated in Table 4.5, there are several wells with installed capacity below
their allowed instantaneous flow rate by water right. Not counting Well #2D (not
yet equipped) unutilized rights total 1,660 gpm. Most of this remaining amount is
for the vested Well #1 claim, for Well #3 water right and for the rights for Wells #4
and 4.1.
The allocation of supply for the 10-year forecast was based on full utilization of all
wells at their installed capacity for Qi and allocated by Qi to estimate Qa, except
as follows:
• Limit use of Well 3R under the Well 1 vested claim to the minimum
necessary to meet MDD
• Operate Wells #7, #8 and #8.1 with emphasis on maximizing use from
#8.1 to proportionally reduce annual operation of #7 and #8
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The allocation of supply for the 20-year forecast was based on full utilization of all
wells at their installed capacity for Qi and allocated by Qi to estimate Qa, except
as follows:
• Add supply from Well PW-2D
• Add new point of withdrawal for existing right for Well #3.
• Operate Wells #7, #8 and #8.1 with emphasis on maximizing use from
#8.1 to proportionally reduce annual operation of #7 and #8 Develop and
use Well #2D at a minimum of 122 gpm
As illustrated in Table 4.6, the City’s overall current water right status is a surplus
in instantaneous withdrawal and annual withdrawal through year 2038.
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VESTED CLAIM
VESTED CLAIM
PERMIT
PERMIT
PERMIT
PERMIT
CERTIFICATE
PERMIT
PERMIT
VESTED CLAIM
CERTIFICATE
CERTIFICATE
CERTIFICATE
CERTIFICATE
CERTIFICATE
PERMIT
PERMIT
RCW 90.44.050
CERTIFICATE
CERTIFICATE
CERTIFICATE
CERTIFICATE

Springs
1

8.1

5.1
6
7
8

5

4.1

4

3R

3

2

1R

Documentation

Well #

G1-*02042C
G1-*10178C
G1-*02042C
G1-*10178C

G1-300037CL
G1-26821P
G1-26820P
G1-26820P
G1-26821P
G1-*05086C
G1-26820P
G1-26821P
G1-300037CL
G1-*07623C
G1-*05086C
G1-*07623C
G1-*05086C
G1-22483C
G1-28481P
G1-28481P

Record #

Qi (gpm)

NQ
1290
720
320
320
720
800
320
720
1290
640
800
640
800
726
850
850
5.6
448
288
448
288

Per Well #9 ROE

Per Well #9 ROE
Per Well #9 ROE

Per Well #9 ROE

Per Well #9 ROE

Per Well #9 ROE

Per Well #9 ROE

Qa (AFY)
per Qa (AFY) per Well
documentation
#9 Report

Existing Water Rights
1886
NQ
1928
800
13-Nov-92
450
13-Nov-92
200
13-Nov-92
200
13-Nov-92
450
22-Dec-58
500
13-Nov-92
200
13-Nov-92
450
1928
800
21-May-65
400
22-Dec-58
500
21-May-65
400
22-Dec-58
500
14-Apr-75
450
21-Feb-07
1100
21-Feb-07
1100
80
9-Jul-51
320
7-May-69
300
9-Jul-51
320
7-May-69
300

Priority
Date

TABLE 4.5
Wells and Water Rights

525 (270)2

900
80
250
100

450

185 (100)1

300

450

200

350

Installed
Capacity
(gpm)

Documentation

Record #

Qi (gpm)

Qa (AFY)
per Qa (AFY) per Well
documentation
#9 Report

NQ - not quantified at the time of this Plan.
1 - Well 4.1 has current installed capacity of 185 gpm but is limited to 100 gpm due to proximity to Well 4.
2 - Well 8.1 has current installed capacity of 525 gpm but is limited to 270 gpm if operated concurrently with Wells 7 and 8.
3 - Total installed capacity is based on rates indicated as constrained by water rights or operations.
4 - Up to six wells.
5 - Multiple wells.

PERMIT
G1-26822P
13-Nov-92
200
2,560
PERMIT
G1-28046P
3-Aug-99
500
806
6,551.6
5,300
Total Current Rights and Installed Capacity3
Planned Additions To Water Rights -- I. Cost Reimbursement Program
Total Additions - Cost Reimbursement Program
0
0
Total Rights following Cost Reimb. Program
6,551.6
5,300
Planned Additions To Water Rights -- II. Other Applications
Section 5 APPLICATION4
G1-28482
21-Feb-07
1100
850
4
Section 8 APPLICATION
G1-28483
21-Feb-07
1100
850
4
Section 9 APPLICATION
G1-28484
21-Feb-07
1100
850
4
Section 33 APPLICATION
G1-28485
21-Feb-07
1100
850
5
Section 1 APPLICATION
G1-28692
12-May-11
1100
850
5
Section 2 APPLICATION
G1-28693
12-May-11
1100
850
5
Section 3 APPLICATION
G1-28694
12-May-11
1100
850
5
Section 4 APPLICATION
G1-28695
12-May-11
1100
850
5
Section 10 APPLICATION
G1-28696
12-May-11
1100
850
5
Section 11 APPLICATION
G1-28697
12-May-11
1100
850
5
Section 12 APPLICATION
G1-28698
12-May-11
1100
850
5
Section 32 APPLICATION
G1-28699
12-May-11
1100
850
5
Section 34 APPLICATION
G1-28700
12-May-11
1100
850
5
Section 35 APPLICATION
G1-28701
12-May-11
1100
850
5
Section 36 APPLICATION
G1-28702
12-May-11
1100
850

9
2D

Well #

Priority
Date

TABLE 4.5
Wells and Water Rights

0
3,640

Installed
Capacity
(gpm)
190
0
3,640
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TABLE 4.6
Water Right Self-Assessment
Water Right
Permit,
Certificate, or
Claim #
*If water right is
interruptible,
identify limitation
in yellow section
below

WFI Source
#
If a source has
multiple water
rights, list
each water
right on
separate line

G1-26821-P

G1-26820-P

G1-*05086C

Primary
Qi
Maximum
Rate
Allowed

NonAdditive
Qi
Maximum
Rate
Allowed

Primary
Qa
Maximum
Volume
Allowed

NonAdditive Qa
Maximum
Volume
Allowed

Current Source Production – Most Recent Calendar
Year (2017)

10-Year Forecasted Source Production
(determined from WSP - 2028)

20-Year Forecasted Source Production
(determined from WSP - 2038)

Qi = Max Instantaneous Flow Rate Withdrawn (GPM or CFS)
Qa = Annual Volume Withdrawn (Acre-Feet/Year)
This includes wholesale water sold
Total Qi
Current
Total Qa
Current
Maximum
Excess or
Maximum
Excess or
Instantaneous (Deficiency)
Annual
(Deficiency)
Flow Rate
Qi
Volume
Qa
Withdrawn
Withdrawn

This includes wholesale water sold

This includes wholesale water sold

Total Qi
Maximum
Instantaneous
Flow Rate
in 10 Years

10-Year
Forecasted
Excess or
(Deficiency)
Qi

Total Qa
Maximum
Annual
Volume
in 10 Years

10-Year
Forecasted
Excess or
(Deficiency)
Qa

Total Qi
Maximum
Instantaneous
Flow Rate
in 20 Years

20-Year
Forecasted
Excess or
(Deficiency)
Qi

Total Qa
Maximum
Annual
Volume
in 20 Years

20-Year
Forecasted
Excess or
(Deficiency)
Qa

Not
quantified

Springs Claim8

G1-300037CL8

Existing Water Rights
Qi= Instantaneous Flow Rate Allowed (GPM or CFS)
Qa= Annual Volume Allowed (Acre-Feet/Year)
This includes wholesale water sold

S01 – Well 1
S10 - Well 1R
S02 Well 2
S11 Well 3R
S10 - Well 1R
S02 Well 2
S11 Well 3R
S02 - Well 2
S10 - Well 1R
S11- Well 3R
S03 - Well 3
S04 Well 4
S13 Well 4.1

800 GPM

1,290 AF/YR

330 GPM

470 GPM

152 AF/YR

1,136 AF/YR

109 GPM

691 GPM

85 AF/YR

1,205 AF/YR

350 GPM

450 GPM

274 AF/YR

1,016 AF/YR

450 GPM

720 AF/YR

450 GPM

0 GPM

200 AF/YR

520 AF/YR

450 GPM

0 GPM

353 AF/YR

367 AF/YR

450 GPM

0 GPM

353 AF/YR

367 AF/YR

200 GPM

320 AF/YR

200 GPM

0 GPM

109 AF/YR

211 AF/YR

200 GPM

0 GPM

157 AF/YR

163 AF/YR

200 GPM

0 GPM

157 AF/YR

163 AF/YR

500 GPM

Per Well 9
ROE

800 AF/YR

190 GPM

310 GPM

132 AF/YR

Per Well 9
ROE

300 GPM

200 GPM

235 AF/YR

Per Well 9
ROE

432 GPM

68 GPM

350 AF/YR

Per Well 9
ROE

G1-*07623C

S04 - Well 4
S13 – Well 4.1

400 GPM

Per Well 9
ROE

640 AF/YR

185 GPM

215 GPM

126 AF/YR

Per Well 9
ROE

100 GPM

300 GPM

78 AF/YR

Per Well 9
ROE

100 GPM

300 GPM

78 AF/YR

Per Well 9
ROE

G1-22483C

S05 - Well 5
S12 – Well 5.1

450 GPM

Per Well 9
ROE

726 AF/YR

290 GPM

160 GPM

184 AF/YR

Per Well 9
ROE

450 GPM

0 GPM

353 AF/YR

Per Well 9
ROE

450 GPM

0 GPM

353 AF/YR

Per Well 9
ROE

G1-28481P

S12 - Well 5.1

1,100 GPM

850 AF/YR

365 GPM

735 GPM

710 AF/YR

140 AF/YR

900 GPM

200 GPM

705 AF/YR

145 AF/YR

900 GPM

200 GPM

705 AF/YR

RCW 90.44.050

S08 - Well 6

80 GPM

5.6 AF/YR

0 GPM

80 GPM

0 AF/YR

5.6 AF/YR

0 GPM

80 GPM

0 AF/YR

5.6 AF/YR

0 GPM

80 GPM

0 AF/YR

5.6 AF/YR

G1-*02042C

S07 - Well 7
S14 – Well 8.1

320 GPM

Per Well 9
ROE

448 AF/YR

0 GPM

320 GPM

0 AF/YR

Per Well 9
ROE

225 GPM

95 GPM

176 AF/YR

Per Well 9
ROE

225 GPM

95 GPM

176 AF/YR

Per Well 9
ROE

G1-*10178C

S06 - Well 8
S14 – Well 8.1

300 GPM

Per Well 9
ROE

288 AF/YR

270 GPM

30 GPM

113 AF/YR

Per Well 9
ROE

300 GPM

0 GPM

235 AF/YR

Per Well 9
ROE

300 GPM

0 GPM

235 AF/YR

Per Well 9
ROE

G1-26822P

S09 - Well 9

200 GPM

2,560 AF/YR

175 GPM

25 GPM

91 AF/YR

1,915 AF/YR

190 GPM

10 GPM

149 AF/YR

1,249 AF/YR

190 GPM

10 GPM

137 AF/YR

957 AF/YR

G1-28046P

Well PW-2D

500 GPM

806 AF/YR

0 GPM

500 GPM

0 AF/YR

806 AF/YR

0 GPM

500 GPM

0 AF/YR

806 AF/YR

500 GPM

0 GPM

392 AF/YR

414 AF/YR

TOTALS =

5,300 GPM

6551.6 AF/YR

2,455 GPM

2,845 GPM

1,816 AF/YR

4,735.4 AF/YR

3,224 GPM

2,076 GPM

2,526 AF/YR

3,940.6 AF/YR

4,097 GPM

1,203 GPM

3,210 AF/YR

3,067.6 AF/YR

Column Identifiers for Calculations:

A

B

C

=A-C

D

=B-D

E

= A-E

F

=B-F

G

=A-G

145 AF/YR

H

=B-H

PENDING WATER RIGHT APPLICATIONS: Identify any water right applications that have been submitted to Ecology.
Application
Number
#
G1-28482
G1-28483
G1-28484
G1-28485
G1-28692
G1-28693

Quantities Requested
Non-Additive Qi
Primary Qa

New or Change
Application?

Date Submitted

Primary Qi

New
New
New
New
New
New

Jan-07
Jan-07
Jan-07
Jan-07
May-11
May-11

1,100 GPM
1,100 GPM
1,100 GPM
1,100 GPM
1,100 GPM
1,100 GPM

850 AF/YR
850 AF/YR
850 AF/YR
850 AF/YR
850 AF/YR
850 AF/YR

G1-28694
G1-28695
G1-28696
G1-28697
G1-28698
G1-28699

New
New
New
New
New
New

May-11
May-11
May-11
May-11
May-11
May-11

1,100 GPM
1,100 GPM
1,100 GPM
1,100 GPM
1,100 GPM
1,100 GPM

850 AF/YR
850 AF/YR
850 AF/YR
850 AF/YR
850 AF/YR
850 AF/YR

G1-28700
G1-28701

New
New

May-11
May-11

1,100 GPM
1,100 GPM

850 AF/YR
850 AF/YR

G1-28702

New

May-11

1,100 GPM

850 AF/YR

Non-Additive Qa

INTERTIES: Systems receiving wholesale water complete this section. Wholesaling systems must include water sold through intertie in the current and forecasted source production columns above.
Name of Wholesaling
System Providing Water

1

Quantities Allowed
In Contract
Maximum
Maximum
Qi
Qa
Instantaneous
Annual
Flow Rate
Volume

Expiration
Date of
Contract

Currently Purchased

10-Year Forecasted Purchase

20-Year Forecasted Purchase

Current quantity purchased through intertie

Forecasted quantity purchased through intertie

Forecasted quantity purchased through intertie

Maximum
Qi
Instantaneous
Flow Rate

Current
Excess or
(Deficiency)
Qi

Maximum
Qa
Annual
Volume

Current
Excess or
(Deficiency)
Qa

Maximum
Qi
10-Year
Forecast

Future Excess
or
(Deficiency)
Qi

Maximum
Qa
10-Year
Forecast

Future
Excess or
(Deficiency)
Qa

Maximum
Qi
20-Year
Forecast

Future
Excess or
(Deficiency)
Qi

Maximum
Qa
20-Year
Forecast

Future
Excess or
(Deficiency)
Qa

N/A
TOTALS =
Column Identifiers for Calculations:

A

B

C

=A-C

INTERRUPTIBLE WATER RIGHTS: Identify limitations on any water rights listed above that are interruptible.
Water Right #
1
2
3

Conditions of Interruption

Time Period of Interruption

D

=B-D

E

=A-E

F

=B-F

G

=A-G

H

=B-H

ADDITIONAL COMMENTS:
1 – The Birch Bay Water and Sewer District water right under Permit G1-28046P (a.k.a. PW-2D) is managed by the City of Blaine by agreement for the
mutual benefit of Blaine and its wholesale customers.
2 – Existing Consumption Data is based on maximum annual usage for year 2017.
3 – Well 3 has been decommissioned.
4 – (not used).
5 – Well 6 is a permit-exempt well.
6 – Well 8.1 is operated in conjunction with Wells 7 and 8 within their combined rights.
7 – “Well 9 ROE” means the Department of Ecology Well 9 Report of Examination issued July 16, 1998. Well 9 ROE indicates well-specific Qa values
for the following wells, subject to combined maximum of 2,560 AF/YR: 3R – 800 AF/YR, 4 & 4.1 - 640 AF/YR, 5 – 726 AF/YR, 7 – 448 AF/YR, 8 – 288
AF/YR, 9 – 320 AF/YR. Qa right and production balance (“excess”) reported for Well 9 for these wells combined.
8 - The vested groundwater and spring rights are identified and specifically noted as “vested” rights in numerous reports of examinations completed
by the Washington State Department of Conservation for the City’s water rights prior to when the claims registration was opened in the late 1960s.
Vesting is a legal term that means to give or earn a right to a present or future asset.

4.4

WATER SUPPLY RELIABILITY ANALYSIS

4.4.1 Source Reliability
The City’s active wells have historically maintained the current production
capacities; therefore, they are deemed as reliable sources of supply. As noted in
Table 4.5, the production utilization of some wells is limited by installed (or lack
thereof) pump capacity. However, all are managed for production within current
rights, and to avoid impacts to production from nearby wells.
As discussed in Chapter 3, the existing well sources will not be able to meet
maximum day demands if one of the larger wells is out of service. Increased
source installed capacity is recommended for purposes of maintaining a reliable
source system, with water production redundant capacity. Additional facilities
and additional capacity within existing rights should be evaluated and
implemented.
In addition, the City should develop a comprehensive evaluation of sustainable
yield to confirm the installed capacity of existing wells, including consideration of
combined sustained capacity to meet summer demands. The evaluation should
address the best approach to increasing installed capacity, either in existing wells
or one or two replacement wells. The evaluation should include a long-range
program of strategic operation of wells to confirm that continued long-term
operation of the higher capacity wells, particularly #5.1, is sustainable. The
evaluation should consider the recommendations of and support update and
completion of the 2010 draft Ground Water Monitoring Plan – City of Blaine
Water System (Associated Earth Sciences, Inc.).
4.4.2 Water Rights Adequacy
Table 4.6 illustrates the future maximum instantaneous flow rates and the
estimated annual withdrawal. Considering the current allowable instantaneous
withdrawal of 5,300 gpm, the City’s estimated MMD is projected to reach the
allowable amount beyond the year 2038. The forecast connections at that point
in time represent approximately 14,808 ERUs, including wholesale service.
The City’s current water rights are estimated to be adequate until beyond year
2038. Nonetheless, it is recommended that the City continue its efforts to obtain
additional water rights, including approval of applications pending from 2007 and
2011.
4.4.3 Water Shortage Response Planning
The City’s water shortage response plan is entitled Water Supply Emergency
Response Action Plan. The plan was created in July of 1995 and includes
measures to manage multiple levels of short-term water shortages. The plan is
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designed to implement different stages as progressively more serious conditions
occur. The stages range from actions to deal with a 30% reduction in storage
volumes (over a 24-hour period) to those actions required to address a major
catastrophic event that results in loss of system pressures. Actions include water
system management, customer conservation, public involvement and
enforcement.
4.4.4 Well Monitoring Program
The City has prepared a draft groundwater monitoring plan as referenced above.
The plan should be updated with the recent completion of new wells and future
upgrades. A copy of the draft plan is included at the end of Appendix F.
4.5

INTERTIES
As the wholesale supplier of water to BBWSD and BBJWA the City maintains
intertie connections with both of these purveyors. At this time the City is the sole
supplier of water to both of these purveyors. The following sections describe the
City’s intertie connections with these systems.

4.5.1 Birch Bay Water and Sewer District
There are five interties between the City and BBWSD system.
These
connections include a 10-inch connection near the point where Blaine Road
crosses Dakota Creek, a 10-inch connection on Portal Way immediately
southeast of the West Road intersection, a 2-inch connection near Semiahmoo
(Birch Point), and two separate 4-inch connections along Semiahmoo Parkway.
The connections at Blaine Road and Portal Way are supplied by the City’s 171zone and the other three connections are supplied from the 330-zone through
water pumped by BPS #3. Once the water passes through the 10-inch
connections it is immediately pumped up to the BBWSD 200-zone through a
BBWSD-owned and operated BPS.
The connections at Blaine Road and Portal Way represent the main supply
points for BBWSD. The smaller 2-inch connection is also a full time connection;
however, it is limited to approximately 50 gpm. None of these three connections
can be used to supply water from BBWSD back into the City’s system. The two
connections on Semiahmoo Parkway provide standby service for portions of the
District’s system. These 4-inch connections are located on opposite sides of the
street at the intersection of Horizons Drive and Semiahmoo Parkway. One of
these connections ties the City’s 330-zone to the BBWSD 200-zone. This intertie
was designed to allow the addition of an aboveground, temporary pump to
provide water back into the City’s system under emergency conditions. The
station is considered an emergency intertie that is operated by the BBWSD in
cooperation with the City. The intended typical use for this intertie is to operate
only during peak conditions. Completion of improvements to allow temporary or
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permanent supply availability from the District system to the City system is
recommended, as discussed further in Chapters 3 and 8. The other connection
is strictly a one-way connection from the City’s 330-zone to the BBWSD 300zone. This station is open at all times and operates when the BBWSD system
pressures drop below normal operating conditions.
The current agreement between the City and the BBWSD limits the withdrawal
by the BBWSD to 3.73 MGD and a total annual withdrawal of 2,628 acre-ft/yr.
4.5.2 Bell Bay Jackson Water Association
The intertie with the Bell Bay Jackson Water Association is comprised of a 2-inch
low flow connection and a 4-inch connection. The connections are in the same
location and tap onto a City-owned 10-inch main located along Portal Way.
These connections represent the only connection between the City and the
Association. The current agreement between the City and the Association limits
the Association to 52 acre-ft/yr and 94,000 gallons per day. The agreement
should be reviewed and updated to confirm it provides for the anticipated future
demand of the Association.
Copies of the agreements between City and these purveyors are included in
Appendix B of this plan.
4.5.3 Proposed Interties
The City is not presently considering additional interties. However, modification
of one intertie with BBWSD to allow supply to the City from the District is
recommended, as described in Chapters 3 and 8.
4.6

IDENTIFICATION OF SYSTEM IMPROVEMENTS
Recommended improvements stemming from the information in this Chapter are
as follows:
•
•
•
•
•

Continue to implement and evaluate the WUE program, as recommended
for 2019-2028.
Include more detailed customer consumption history on customer bills with
the next billing software upgrade.
Review and update the draft ground water monitoring plan. Confirm the
recommendations presented therein are implemented.
Secure equipment and complete improvements to facilitate temporary or
permanent use of the BBWSD 200-zone intertie as a temporary or
emergency, or permanent, point of supply to the City’s 330-zone.
Negotiate an increase in the wholesale capacity for BBJWA consistent
with recent historical and forecast water supply demand
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•

Extend the reclaimed water line along Semiahmoo Parkway about onehalf mile to “Pond 6” to maximize use of reclaimed water for irrigation of
the Semiahmoo Golf Course, at such time as wastewater/reclaimed water
flows can support the additional supply to offset potable water use.
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CHAPTER 5
SOURCE PROTECTION
The intent of this chapter is to evaluate existing protocols and to update a program to
protect the source water utilized by the City. Any facilities and activities within the zone
of contribution to the source wells that may adversely impact the quality of the City’s
source water must be identified, monitored, limited and controlled to the greatest extent
possible. Because the City’s sources include only groundwater wells, a surface water
watershed protection program is not required. However, a wellhead protection program
is required.
5.1

WELLHEAD PROTECTION PROGRAM
The City’s Wellhead Protection Plan (WHPP) was prepared by Associated Earth
Sciences, Inc. The program is described in the City of Blaine Wellhead
Protection Program Update Technical Report dated October 16, 2015. The
current WHPP is an update from the City’s 2011 plan (Associated Earth
Sciences, Inc.). In the plan, there are references to the City’s Groundwater
Management Program (GWMP) written by Golder Associates, Inc. and Adolfson
Associates, Inc. dated November 25, 1996. The following sections are prepared
from and make reference to the WHPP (October 16, 2015) and the GWMP
(November 25, 1996) currently on file at the City.

5.1.1 Overview
The intent of a wellhead protection program is to reduce the potential risk for
contamination of groundwater within the wellhead protection area.
The
components of the City’s WHPP include a description of the hydrogeological
setting, a delineation of the wellhead protection area, a summary of water quality
conditions, an inventory of potential sources of contamination, recommendations
for groundwater management and contingency planning with information in
regard to future groundwater sources.
5.1.2 Completed Susceptibility Assessment
An inspection of the City’s production wells to determine each well’s susceptibility
to contamination due to well construction deficiencies and/or vandalism was
conducted for the City’s current WHPP. A summary of the survey is presented
via table therein. A Groundwater Contamination Susceptibility Assessment
survey form was filed for each well surveyed with the Department of Health.
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5.1.3 Delineated Wellhead Protection Area
A wellhead protection area (WHPA) is defined as the surface and subsurface
area surrounding a well that supplies a public water supply. It is within this area
that any introduced contaminants are likely to infiltrate and could eventually
reach the water within the wells. The mapping of WHPAs includes the
delineation of the aquifer boundaries and the determination of time of travel
(TOT) for groundwater to the well(s). The determination of the TOT provides the
estimated distance a contaminant will travel to reach the well within a given
period of time. For example, the 1-year TOT zone represents the area around a
well or well field in which a contaminant moving at the same rate of speed as the
groundwater would reach the well or well field within one year. The delineated
TOT zones for the City’s wells are presented in Appendix F.
If a spill of hazardous material occurred within the protection area of one or more
of the City’s wells, as identified in the WHPP, contamination of the drinking water
supply for the City is a low risk for the deep aquifer wells and a low to moderate
risk to intermediate depth aquifer wells. Per the City’s updated WHPP, which
references Golder’s 1996 plan, the method used to delineate the WHPA and the
TOT zones was a combination of hydrogeologic mapping and analytical models
known as TWODAN and MODFLOW.
According to the WHPP, the
hydrogeologic mapping estimated the recharge area of the shallow aquifer
encompasses 3.2 to 3.9 square miles. The report states that insufficient data
existed to determine the recharge area of the deep aquifer system although it
does state that the primary recharge area is likely located in distant highland
areas in British Columbia.
In addition to hydrogeologic mapping, groundwater modeling was also performed
to evaluate groundwater flow and to determine the TOT zones. Due to the lack
of information pertaining to the hydraulic interaction between the deep and the
shallow aquifer, each aquifer system was modeled independently. The shallow
aquifer was modeled as a single aquifer of uniform thickness with an average
rate of flow applied throughout the aquifer. Because the updated WHPP (2015)
did not discover any new/additional geologic/hydrogeologic information that
would substantially change/alter any of the assumptions made by Golder in the
original TWODAN ground water flow model for the shallow aquifer, the TOT
boundaries delineated using the original TWODAN are still valid. However,
because the City and District have installed, tested, and acquired water rights for
additional production wells in the deep aquifer since the 1996 plan and with
substantial new geologic/hydrogeologic information available, the TOT
boundaries for the City’s wells completed in the deep aquifer were re-delineated
from the 1996 plan using a three-dimensional ground water flow model known as
MODFLOW.
Although the TOT zones are defined areas with increments of 1, 5 and 10 years,
it should be noted that the deep aquifer is separated from surface sources of

Comprehensive Water System Plan
City of Blaine

5-2

April 2021
CHS Engineers, LLC

potential contamination by several hundred feet of low permeability sediments.
Golder’s 1996 WHPP estimated a vertical travel time of over 200 years from the
ground surface to the deep water. Due to this significant vertical travel time and
the general geologic/hydrogeologic setting of the deep aquifer, the management
strategies described in Golder’s 1996 WHPP for the 10-year TOT are applied to
the deep aquifer WHPA.
A table summarizing the City’s production well inventory and physical
characteristics is presented in Appendix F.
5.1.4 Inventory of Potential Sources of Contamination
The purpose of creating an inventory of all potential sources of groundwater
contamination in and around the WHPAs is to identify past, present and
proposed activities that may pose a threat to the aquifer utilized by the wells.
According to the current WHPP, the land-use and contaminant source inventory
was compiled by updating the 1996 WHPP inventory. The update was performed
by conducting a “windshield survey” of the WHPAs to assess potential land use
changes and completing a detailed review of various environmental databases
regarding potential and confirmed releases of contamination. A copy of the
environmental database review document prepared by Environmental Data
Resources, Inc. is presented in Appendix C of the current WHPP.
According to the WHPP, it was determined that the City’s water system
encompassed three land-use jurisdictions including the City of Blaine, Whatcom
County and the Langley District Municipality in Canada. Land-use within the
WHPA includes single family residential and commercial within the City of Blaine
portion of the WHPA and predominantly rural residential and forest in the
Whatcom County portion, with commercial land use along State Route 543 (SR
543) and some light industrial land use along Boblett Street near the former
airport.
Data collected from the database research (Environmental Data Resources, Inc.)
and the windshield survey was summarized into a listing of known and potential
contaminant sources. The potential contaminant sources that existed within the
calculated wellhead protection zones for all the City’s wells included:
• Active underground storage tanks
• Permitted RCRA facilities, which produce 220 pounds or more of
hazardous waste or 2.2 pounds or more of extremely hazardous waste
• Gravel quarries
• On-site sewage disposal systems
• Storm water disposal
• Solid waste disposal
• Possible household hazardous waste
• Agricultural and forestry activities
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• Roadside spraying
• Abandoned or improperly designed domestic wells, and
• Potential vehicular traffic-related spills
There may be additional contamination sources that are unknown at this time.
These could include contamination brought on by new development and
contamination from potential vandalism within the well field.
5.1.5 Notification of Findings
It is unclear if State and local agencies were notified of the WHPPs findings
including the wellhead protection boundaries. It is also unclear if residents and
customers within the TOT zones were notified.
5.1.6 Contingency Plans
Attachment 2 of the City’s current WHPP includes contingency planning with well
replacement options. The section discusses what can be done in the short-term
and the long-term if contamination occurs despite efforts to prevent it.
Contingency planning within the WHPP includes:
•
•
•
•
•

Documentation of the existing well capacities and the projected future
demands;
Summarization of the City’s existing Water Supply Emergency Response
Action Plan (WSERAP), dated July 1995;
Evaluations of the ability of the existing system to meet demands if City
wells become contaminated;
Identification of potential sources of water that will enhance the present
water supply and offset the impact of aquifer contamination including the
cost of selected options; and
Identification of emergency procedures for response to aquifer
contamination.

Long-term well replacement options in the WHPP include increasing the source
capacity of the existing wells and drilling new wells into the deep aquifer.
In addition, the option of increasing water re-use is mentioned in the plan in
regard to irrigation of the golf course. This alternative would further reduce
system demands and is already at least partially implemented. See Chapter 4
for more information in regard to the City’s water reuse efforts.
A copy of the City’s Water Supply Emergency Response Action Plan (WSERAP)
is included in Appendix J.

Comprehensive Water System Plan
City of Blaine

5-4

April 2021
CHS Engineers, LLC

5.1.7 Spill / Incident Response Measure
The City has no specific emergency spill response plans in place at this time.
5.2

RECOMMENDED IMPROVEMENTS
As the City brings new wells on-line, it is recommended that the TOT be
recalculated for both aquifers as the withdrawal from the deep aquifer is greater
than originally modeled and its new wells have been constructed that will draw
from the shallow aquifer.
It is recommended that the City notify State and local agencies of the changes to
wellhead protection boundaries and also notify residents and customers within
the TOT zones with a letter discussing the risks to groundwater. These
notification letters should include the actions to be taken in case of a spill or
accidental contamination. Where applicable, the letter should also include a list
of precautions residents and customers can take to minimize impacts from onsite sewage disposal systems.
Notification of wellhead protection boundaries will be provided to State, local
entities, residents, and customers within 180 days of boundary changes.
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CHAPTER 6
OPERATION AND MAINTENANCE PROGRAM

The following section summarizes the operation and maintenance procedures, which
assure satisfactory management of the water system operations in accordance with
WAC 246-290. Ideally, operation and maintenance programs should be assembled in
stand-alone documents that clearly outline the day-to-day functions involved in keeping
the water system running smoothly and within guidelines. This section is intended to
summarize these stand-alone documents when available and provides direction when
they are not.
6.1

WATER SYSTEM MANAGEMENT AND PERSONNEL
The City of Blaine is a city manager form of government. The City Council
consists of seven local residents elected by the population within the City’s
boundaries and is responsible for establishing City policy through adoption of
resolutions and ordinances. The Council elects one of the seven to serve in the
position of Mayor. The City Manager reports to the City Council and implements
policies set by the council managing all City functions and operations through five
departments. The Public Works Director reports to the City Manager and is
responsible for implementing the Capital Improvement Program (CIP) and
maintenance of the water system and other City utilities. The City Manager,
Public Works Director and City Finance Director are responsible for formatting
the water system budget and making recommendations to the City Council. It is
ultimately the City Council’s responsibility to adopt the water system budget and
approve the CIP.
The day-to-day operation of the water system is carried out by the Public Works
Department. The City Public Works Director supervises the City’s Operations
Supervisor. The Operations Supervisor must have a Water Distribution Manager
2 certification or higher per WAC 246-292-050. This position is specifically
responsible for preventive maintenance, field engineering, water quality
monitoring, troubleshooting, emergency response, and cross-connection control.
The City’s Operations Supervisor also coordinates operation of the water system
with DOH. The Assistant Public Works Director supervises the Water Crew
Chief. This arrangement allows the Assistant Public Works Director to organize
the work of the water crew along with the work of other crews in the Department.

6.2

OPERATOR CERTIFICATION
As described above, the City is required to have, at a minimum, a Water
Distribution Manager 2 on staff. This position shall be held by a person who is
adequately qualified by experience, education, and training to assure responsible
operation and maintenance of the water system. Certification as Water
Distribution Manager 2 or greater under the provisions of WAC 246-292-060 shall
constitute satisfactory evidence of competency.
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The City employs two people who are dedicated to the operation of the water
system: a Lead Maintenance Worker (or Crew Chief) and a Maintenance Worker.
The water quality testing, the annual water quality testing report is carried out by
someone that is also certified as a Cross Connection Control Specialist.
The City requires that all field operators obtain a Distribution Manager 1
certification and it has established a program to assist its employees in
advancement to these levels. The City pays for tuition, examination fees, and
renewal fees for its employees. The Water Department members complete three
continuing education units of training or education each year, and they are
trained in first aid and flagging as well as other safety measures.
At times, City staff from other divisions in the department support the water
department when additional personnel are necessary.
6.3

SYSTEM OPERATION AND CONTROL

6.3.1 Major System Components & Operations
The City of Blaine’s water system consists of a fully metered distribution system,
twelve production wells, one water treatment system, five storage reservoirs (four
above-ground and one in-ground) and four active booster pump stations (BPS)
that supply water to upper pressure zones. The City’s system is further detailed
and illustrated in Chapter 3.
The water system operates automatically with the exception of the production
wells. Water is pumped from the wells within the well field to a common 16-inch
pipeline which begins at the chlorination building. At this point, the source water
is chlorinated and the water flows by gravity to Reservoir #1. All wells within the
well field flow to this reservoir.
Water is withdrawn by gravity from Reservoir #1 through two transmission mains
that travel west toward the downtown area of the City. The 171-pressure zone
serves a large percentage of the service area including the core area of the City.
An additional 171-zone reservoir, Reservoir #4, is located in Lincoln Park as are
Wells #8 and #8.1. As with the wells in the well field, the operation of these wells
is now automated.
There are two booster pump stations in close proximity to Reservoir #4. BPS #5,
which is located at the base of Reservoir #4, pumps water from the 171-zone to
the upper 320-zone. BPS #3 pumps water from the 320-zone to the 440-zone.
Reservoir #2, which is the 320-zone reservoir is located northeast of Lincoln
Park. Water pressure telemetry within this reservoir controls the pumps in
BPS #5. Reservoir #5, which is the 440-zone reservoir, is located east of
Reservoir #2. Water pressure telemetry within this reservoir controls the pumps
in BPS #2. Water levels in these upper zone reservoirs are monitored via
pressure telemetry systems.
Comprehensive Water System Plan
City of Blaine

6-2

April 2021
CHS Engineers, LLC

The City also maintains pressure-reducing valves (PRV), which allow flow from
these higher-pressure zones back to the lower zones. There are two PRV
stations between the 440 and 320 zones and one station between the 320 and
171 zones. Each of these PRVs is set to be closed under normal operating
conditions. Therefore, low pressure conditions on the downstream side causes
the valves to open.
For service to the west, the City has a 14-inch pipeline that travels west from the
downtown area toward the Semiahmoo Spit. This water main is also connected
to the 171-zone and is buried beneath the Drayton Harbor. On the western side
of the Harbor, BPS #3 boosts the water pressure to fill the City’s 330-zone
reservoir (Reservoir #3). This reservoir is located along the higher elevations of
the point and serves the residential communities surrounding the Semiahmoo
Golf Course. Water pressure telemetry within this reservoir controls the pumps
in BPS #3.
Within the 330-zone is the City’s 360-zone. This zone is supplied by BPS #4R,
which draws from the 330-zone. There is no reservoir within this zone; therefore,
the booster pumps pump into closed system. Pressure switches at the pumps
regulate the operation of the pumps.
System Operations
Normal operation of the water system includes the following tasks:
▪
▪

▪
▪

▪

▪
▪

Continuous monitoring of system operations via telemetry and autodialer
notification and periodic visual inspection.
Investigation of unusual operating conditions. The primary indicators of
unusual system performance include decreasing or low reservoir levels,
unusual demand patterns and low water pressure indications or customer
complaints.
Collection of source production data for daily records.
Monitoring of booster pump stations and reservoirs. At a minimum, daily
visits are made to each pump station. Reservoirs are also generally visited
daily. During each visit, operational parameters and material conditions are
reviewed.
Complete distribution system maintenance per work orders generated by the
Public Works department, for routine operation and maintenance, in response
to customer complaints, for new service installations, or for system repair or
upgrade with integrated Job Completion reporting for the records.
Service meter reading – The City is divided into nine billing area/regions. The
City has converted to a radio read system which uploads usage remotely.
Water quality testing – Chlorine residuals are tested each day at six locations.
Coliform testing is completed monthly at seven locations around the City. In
addition, the chlorine residual level is tested at least weekly at the three
reservoirs and the points of supply to the Birch Bay Water and Sewer District
and the Bell Bay Jackson Water Association. Beginning January 2018,
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▪
▪
▪
▪
▪
▪

monthly source sampling and testing for E. coli was initiated at Wells #4 and
4.1, as required by DOH.
Respond to customer calls regarding water quality, quantity, pressure or leak
notification and other assistance needs.
Conduct “lock-off” of delinquent accounts, as necessary.
Response to alarms from telemetry and autodialer system (on-call 24 hours).
Annually send reminder letters to customers with cross-connection control
devices and follow-up with customers who are overdue with testing reports.
Participate in annual training program for safety (e.g., confined space work,
trench excavation, flagging and first aid).
Conduct conservation program activities.

6.3.2 Preventive Maintenance Program
Maintenance manuals for all equipment are kept together at the Public Works
Facility. These manuals are available to all persons involved with the servicing of
the equipment. Service requirements recommended by the manufacturer shall
be followed as a minimum. Depending on usage and age of equipment, more
frequent service may be warranted. A service log is kept on all equipment.
Preventive maintenance activities for major system components are as follows:
A. Sources of Supply
1. Daily: Log and record volume delivered and pump motor hours; note if
pump on or off.
2. Annually: Calibrate flow recorders.
3. As needed: Paint structures and piping; maintain electrical and
hydraulic controls.
4. Changes in water service when off-line: work on only one well at a
time and ensure adequate supply in storage before interrupting
service.
B. Storage Reservoirs
1.
2.
3.

4.
5.

Daily – Check status of reservoir security monitoring system.
Weekly: Check security (fencing, gate, vault locks, intrusion
sensor).
Annually: check exterior condition, paint, vent, hatch, etc.; repaint
interior and/or exterior as needed (estimated 15- to 20-year
frequency). Cathodic protection systems, where installed, are also
inspected annually.
Biannually: Clean reservoir interior/exterior. Interior inspections for
four of the five reservoirs are completed by divers
Changes in water service when off-line:
complete internal
inspections during period of low demand.

C. Booster Pump Stations
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1. Weekly: Log and record volume delivered and pump motor hours;
note if pump on or off, record static, if feasible record suction and
discharge pressures. Check motor oil levels, motor noise, temperature,
and vibration.
2. Quarterly: Change pump lubricating grease.
3. Biannually: Change motor lubricating grease.
4. Annually: Calibrate flow recorder.
5. As needed: Paint structures and piping; maintain electrical and
hydraulic controls.
7. Changes in water service when off-line: work on only one pump at a
time, or ensure adequate supply in storage before interrupting service
D. Water Distribution System
1.
2.

3.

4.

Water Mains:
Annually: Flush dead end lines.
Valves:
Three year cycle: Uncover where buried; clean out valve boxes,
test valves using hydraulic tester, etc.; repair valves as necessary.
Hydrants:
Annually: Change out older hydrants, check drain rate; lubricate as
necessary; measure pressure; paint as necessary.
Pressure Reducing Valves
Annually: Cycle all valves; check screens and pressure settings;
rebuild as necessary.

E. Tools and Equipment
1.

2.

Rolling Stock (trucks, backhoe)
Weekly: Check all fluid levels and brakes.
As Needed:
Replace fluids and filters in accordance with
manufacturers' recommendations (or more frequently depending on
type of use).
Tools:
Clean after each use; lubricate and maintain as necessary.

F. Cross-Connection Control Devices
1.
2.

Annually: Inspect and test.
As Needed: Inspect and test as required if failures indicate need;
rebuild, overhaul and/or replace if defective.

6.3.3 Equipment and Supplies
The Water Department shares the equipment owned by the City. There is a
complete array of equipment for operating and maintaining the water system,
including:
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•
•
•
•
•
•
•
•

6.4

Backhoes.
Dump trucks and flatbed trailers.
Road/shoring plates and trench boxes
Service vehicles including one fully equipped truck with portable power
tools, hand tools, repair materials, sump pump, portable generator and
other equipment necessary for small main and service line repairs
Inventory of water system materials, water main repair materials, spare
valves, hydrants, blow-off valves, gasket, repair bands, backfill
material, cold-mix asphalt and other materials used in system repairs
Inventory of water service materials and testing equipment, including
meters, setters, corporation stops, meter boxes, repair parts, “TouchRead” sensor/meter assemblies, “Radio Read” sensors, etc.
Chlorine for water pipe disinfection and supplemental residual dosing if
necessary.
Dechlorination equipment for water main draining and flushing
operations

.
COMPREHENSIVE MONITORING PLAN
As discussed in Chapter 3, the City is required to monitor the quality of water
provided to its customers. Water quality testing requirements are specific for
systems that utilize groundwater for its supply.
The City’s testing requirements, including testing location and frequency, are
summarized in the Table 6.1. Additional details are including the DOH-prepared
Water Quality Monitoring Schedule. A copy of the current version is included in
Appendix A.
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TABLE 6.1
State and Federal Water Quality Testing Requirements
Required
Testing

Location

Description

Total Coliform

Per Coliform Monitoring
Plan

Seven coliform testing samples
are required monthly

E. coli

Wells #4 and #4.1

Monthly E. coli source sample

Inorganics

From each source

One sample from Jan 2011 to
Dec 2019

Volatile
Organics

From each source

One sample from Jan 2014 to
Dec 2019

Nitrates

From each source

One sample annually

Radionuclide

From each source

One sample from Jan 2014 to
Dec 2019

Lead-Copper

From the distribution
system at targeted
sample tap locations

LCR 1 Set of 20 samples
between Jan 2014 and Dec 2016

Herbicides and
Pesticides

From each source

One sample from Jan 2014 to
Dec 2022

Soil Fumigants
Asbestos
THM and HAA5

From each source
From a point
representative of AC
pipe
Per DBP Monitoring Plan

(presently waived)
One sample from Jan 2011 to
Dec 2019
One sample annually

Chlorine residual levels are monitored daily at one or more of the eight sampling
station sites located throughout the City and every weekday at the Public Works
Facility. The City takes routine coliform samples each month from seven
different sampling locations within the system. A copy of the City’s Coliform
Monitoring Plan can be found in Appendix K. The Coliform Monitoring Plan has
been updated concurrently with this WSP update.
Bacteriological samples shall be analyzed in accordance with methods approved
by DOH and only in the State Public Health Laboratory or laboratories holding a
current certificate of approval from DOH. Samples taken following water main
construction or repair cannot be substituted for compliance with minimum
sampling frequency or used to determine compliance with maximum contaminant
level.
The following is an outline of the coliform sampling program:
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A.

Sample Collecting
Bacteriological samples shall be collected at regular intervals throughout
the City. The samples shall be collected, transported and analyzed in
accordance with procedures contained in Standard Methods for
Examination of Water and Wastewater. The bacteriological Maximum
Contaminant Levels (MCLs), a primary drinking water standard, for
coliform bacteria are as follows:
1.

Level 1 Assessment shall be required if one of the following occurs:
a.
For fewer than 40 samples per month (such as the City);
coliform detected in more than one sample.
b.
For 40 or more samples per month, coliform detected in 5%
or more of the samples.
c.
The system fails to collect repeat samples for each
unsatisfactory coliform result.

2.

MCL (Level 2 Assessment) violation can occur four ways:
a.
Coliform bacteria detected in any repeat sample collected in
response to coliform bacteria presence in an original sample;
and
i. Any fecal coliform detected in at least one related repeat
sample, or
ii. Any E. Coli detected in at least one related repeat sample.
b.
A total coliform-present repeat sample follow an E. Coli
present routine sample.
c.
The lab fails to test a total coliform-present repeat sample for
E. Coli.
d.
A system fails to take three repeat samples following an E.
Coli-present routine sample.

Upon detection of coliform bacteria in any sample, the City must analyze
the sample for fecal coliform and E. coli, collect repeat samples, conduct
triggered source water monitoring, notify DOH at 253-395-6750 within ten
days of notice from the lab of positive detection and determine and correct
the cause of the coliform presence.
For the Level 1 violation the City must notify DOH as soon as practical or
within ten days (Tier 2 violation) and a basic system assessment
performed by an owner, manager, or other knowledgeable person and
correction of the defect must be completed in that same 30-day time
period. If a second Level 1 violation occurs within a rolling 12-month
period, a complex system evaluation performed by a person with staterequired qualifications will need to be performed within 30 days of the
second violation. For a Level 2/MCL violation, the City must inform DOH
by the end of the business day in which the system is notified by the lab.
If the system is notified after business hours, DOH must be notified by the
end of the next business day after learning of the violation (Tier 1
Comprehensive Water System Plan
City of Blaine

6-8

April 2021
CHS Engineers, LLC

violation). Public notification is required in the event of Tier 1 violation
within 24 hours in a form and manner reasonably calculated to reach all
persons served. The requirements for notification to customers are very
specific and comprehensive and are detailed in the WAC 246-290,
Sections 71001 through 71007.
B.

Repeat and Follow-up Sampling
The Revised Total Coliform Rule requires water samples analyzed for
coliform bacteria to be reported as “satisfactory” or “unsatisfactory”.
Repeat and Follow-Up Sampling is the response to detection of a coliform
presence in any drinking water sample. When any drinking water sample
analysis result is unsatisfactory, a "set" of repeat samples must be
collected within 24 hours of being notified by the lab of the presence
determination.
1.

Three repeat samples, considered a "set", are required.
a.
Collect the first repeat sample from the same location the
previous unsatisfactory sample was taken.
b.
Collect the second repeat sample at a site five service
connections in either direction down the distribution pipeline
from the unsatisfactory location.
c.
Collect the third repeat sample from a site within five service
connections down the distribution pipeline the other direction
(starting from the unsatisfactory location).

2.

A month following an unsatisfactory sample the City must collect a
minimum of seven Follow-Up Samples from the distribution system.
These Follow-Up Samples include the routine samples normally
collected.
For reporting and compliance calculations, these
samples are considered routine samples.
If any Repeat or Follow-Up Sample is analyzed with coliform
presence, then all of the above must be performed for that sample
site.
No Repeat or Follow-Up Sampling is required for samples
determined as satisfactory. Also, if a coliform MCL violation has
been determined, no additional sets of repeat samples are required
for any Repeat Sample with a coliform presence during that month.
However, samples may be required by DOH in the investigation of
contamination.

Beginning in January 2018, DOH requires monthly source sampling for E. coli at
Wells #4 and #4.1, due to the risk associated with shallow depth to the first open
well screen interval. Results must be reported to DOH by the 10th day of the
following month. If a sample tests E. coli positive corrective action must be
taken, including, but not limited to correcting deficiencies, providing an alternative
source, eliminate the source of contamination or provide 4-log treatment.
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The City has been monitoring for lead and copper and is required to take 20
samples over the three-year testing period ending in December of 2019. It is
presumed the 20 samples requirement will continue into the following three-year
cycle. Asbestos sampling is required by the end of 2019.
The City initiated testing for Trihalomethanes (THM) and Halo-Acetic Acids in
accordance with the EPA’s Stage 2 Disinfectants and Disinfection Byproducts
Rule (Stage 2 DBPR) in the summer of 2008. The City developed a monitoring
plan for Stage 2 DBPR compliance monitoring and samples the distribution
system for each of these disinfection byproducts annually.
Additional monitoring may be required in response to new regulations
promulgated by EPA and DOH.
6.5

EMERGENCY RESPONSE PLAN
The City has a general emergency response plan (ERP), which identifies the
City’s procedures for emergency situations. The current plan identifies the
logistics and notification procedures in the event of various types of emergencies.
In response to the events of 9/11/01, the Federal government enacted the Public
Health Security and Bio-Terrorism Preparedness and Response Act (HR 3448)
requiring preparation of vulnerability assessments and preparation or update of
ERPs for public water systems serving populations greater than 3,300 people.
The City has prepared a separate vulnerability analysis and a Water System
Emergency Response Plan. However, the Water System Emergency Response
Plan only identifies procedures for emergencies related to intentional acts of
terrorism.
The following discussion summarizes elements within the City’s ERP and the
Water System Emergency Response Plan.

6.5.1 Water System Personnel Emergency Call-Up List
The City maintains a detailed list of contacts for all City personnel. That list is
updated periodically and distributed to all staff. Key water system contacts are
summarized in Table 6.1:
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TABLE 6.2
Emergency Contact Information
Contact

Telephone No.

Emergency

911

City of Blaine – Main Number
(Voice message provides emergency contact
number for after-hours emergencies)

360-332-8311

City of Blaine – Public Works
(Voice message provides emergency contact
number for afterhours emergencies)

360-332-8820
360-815-0494
(on-call cell phone)

Certified On-Call Personnel
Washington State Department of Health
(Location – City of Kent)

253-395-6750
or 877-481-4901

T.V. Stations (Seattle area)
KIRO
KOMO
KING

800-777-5476
800-477-5666
206-448-4521

Radio Station (KARI)

360-371-5500

Radio Station (KGMI)

360-734-9790

Whatcom County Emergency Mgmt.

360-676-6681

North Whatcom Fire & Rescue Services –
Business

360-318-9933

6.5.2 Notification Procedures
The City’s general ERP outlines the steps that should be taken in case of
different types of an emergency situation such as health risk, hazardous
situation, natural disaster, security breach, vandalism, terrorism, etc.
In
summary:
The City’s Emergency Management Coordinator acts as the lead for the
development and maintenance of City warning procedures. The Emergency
Management Coordinator is responsible to develop and distribute emergency
public information materials. In addition, City departments shall provide the
Emergency Public Information Officer with information concerning emergency
activities.
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In regard to the operation of the Water System, the responding operator or staff
member shall notify the Assistant Public Works Director immediately, who shall
then notify the Public Works Director, who in turn will notify the City Manager as
appropriate. The Public Works Director shall invoke the Water System ERP if
appropriate and the City’s Emergency Management Coordinator will be notified if
appropriate.
6.5.3 Vulnerability Analysis
A water system’s vulnerability assessment identifies areas of the system that are
in danger of damage or failure during various types of emergency or threat
scenarios. The assessment also evaluates alternative operating modes and
provides additional emergency response procedures.
On June 12, 2002, the President of the United States signed the Public Health
Security and Bioterrorism Preparedness and Response Act (PL. 107-188).
Section 1433(a) of the act requires water systems that serve a population of
more than 3,300 people to complete a Vulnerability Assessment (VA). These
water purveyors must also certify to the US EPA that the VA has been completed
and submit a copy the EPA. In January 2003, the US EPA finalized guidance for
preparation of a VA.
The size of the City of Blaine’s water system dictates that the City complete a
vulnerability assessment. The City has completed the required VA and maintains
the information on file at the Public Works Office. The VA contains information
specific to City facilities, treatment techniques, and personnel. This information
is considered confidential and has been excluded from this plan. The City
maintains the information in a separate document that is kept secure by City
staff.
6.5.4 Contingency Operational Plan
The City’s water supply system is operated manually through the control of the
City’s wells. The City’s distribution system is operated automatically via
telemetry and radio communication. If operation of these systems is interrupted,
the City staff can operate the distribution system manually. The staff members
can control the well pumps manually in response to changes in reservoir levels,
and adjustment can be made several times throughout the day as necessary.
There are currently no other options for water to be delivered to the City
customers other than the City’s own wells. However, the potential exists for
limited supply back through one of the interties with the Birch Bay Water and
Sewer District. At this time, there is a memorandum of agreement (MOA), which
allows water to be supplied from this intertie to the City from the District, and
there is a mechanism for reimbursement. However there have been no
discussions regarding limitations of withdrawal.
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The City also has a draft water shortage response plan that identifies different
stages and procedures that are to be followed depending on the severity of a
water shortage situation.
6.6

SAFETY PROCEDURES

6.7

The City maintains a copy of the Globally Harmonized System of Classification
and Labeling of Chemicals (GHS) for all water system materials. These records
are maintained in the Public Works Building. The City field staff is trained for
traffic control/flagging and in the proper operation of City equipment, including
vehicles, excavation and shoring equipment, and power and hand tools. The
same staff members are trained for safe procedures when working with dry and
liquid chlorine for disinfection, PVC solvent and adhesive, paints, thinners, shop
cleaning, cutting asbestos cement pipe, working around electrical equipment, etc.
All City staff are trained in CPR and first aid.
CROSS-CONNECTION CONTROL PROGRAM
The City maintains a cross-connection control program through City of Blaine
Code 13.04.260 Cross-connections.
The City’s cross-connection control program implements a continuous program
of cross-connection investigation, surveillance, and control in accordance with
the rules and regulations of DOH. Currently, the program consists of having the
Operations Supervisor, Cross-Connection Control Specialists, and maintenance
workers keep surveillance on the City’s service area and investigate any
connection which could potentially cause a cross-connection. Testing of new
and existing backflow prevention devices is the responsibility of the property
owner. This is accomplished by having the owner contact a local certified tester
and arrange for him to test the device and submit a report to the City. Annual
inspections occur after the City mails a letter directing them to arrange for a
certified tester to test the backflow prevention device and submit a report. The
City’s Cross- Connection Control Specialists (CCS) coordinates the City’s crossconnection control program. A copy of the City’s cross-connection control
program is included as Appendix L.

6.8

CUSTOMER COMPLAINT RESPONSE PROGRAM
The City responds and maintains a record of customer inquiries/complaints as
follows:
▪
▪
▪
▪

Upon receipt of call/inquiry, a work order is generated for attention the
Operations Supervisor or someone designated by him.
The responding staff member investigates and, if appropriate,
addresses the issue (most often related to pressure or need for
flushing in service or distribution mains).
The Operations Supervisor is advised of the outcome of all
investigations and the Public Works Director is notified, if appropriate.
Response is then documented on the work order as noted above.
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6.9

RECORD KEEPING / REPORTING
DOH has enacted regulations that address record keeping and reporting. These
regulations (WAC 246-290-480) stipulate that results of water quality testing,
operational reports, and other documents related to compliance be maintained
and made available to the system's customers and the appropriate regulatory
agencies. The following presents an overview of the City’s record keeping and
reporting procedures.
Record Keeping
DOH requires the City to retain critical records dealing with operations and water
quality issues. An overview of requirements as they pertain to the City’s water
system is as follows:
•
•
•
•
•
•
•
•
•

Bacteriological test results shall be kept five years.
Chemical test results shall be kept as long as the system is in operation.
Records of Daily source meter reading shall be kept ten years.
Other records of operation and analysis shall be kept three years.
Records of action taken to correct violations of primary drinking water
standards shall be kept no less than three years after the last corrective
action is taken.
Copies of written reports and summaries or communication in regard to
sanitary surveys shall be kept ten years.
Copies of project reports, construction documents, and related drawings
shall be kept for the life of the facility.
Daily testing records for chlorine residuals, fluoride levels, treatment plant
performance, turbidity, and source meter reading shall be kept a minimum
of three years.
Notifications under WAC 246-290, Part 7, Subpart A and under 40 CFR
141.33(e) shall be kept for at least three years after issuance.

Water Reporting
DOH requires the City to conduct monthly and/or annual reporting of certain data
and testing results. More immediate reporting is required for instances where
testing results fail to comply with national primary drinking water standards, as
summarized above.
City Records
The following records are maintained by the City at the designated locations.
Public Works Building
▪ Work orders – paper files and electronic files including customer
service request database
▪ Meter, valve, hydrant information – paper files and GIS basic asset
information
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▪
▪

Vehicle and equipment – paper files and electronic files
Fire flow test records – paper files

City Administrative
▪ Water use records – source of supply and delivered (database with
integration of telemetry logged data)
▪ Customer accounts – billing and usage information
▪ Service meter notation – billing system
The Federal Safe Drinking Water Act Consumer Confidence Rule (finalized
August 1998) requires that water utilities provide an annual water quality report to
their customers. The City has completed these annual reports every year since
1999. Copies of the latest Consumer Confidence Reports are included in
Appendix E.
6.10

RECOMMENDED O & M IMPROVEMENTS
The following revised or additional water system operation and maintenance
measures are recommended:
•
•
•
•
•
•

Add source of supply sample stations where inadequate at each well
Addition of continuous automated chlorine analyzers for daily residual
monitoring including weekends in the well field reservoir and at the
Semiahmoo Reservoir
Each reservoir should be evaluated for appropriate mixing of full contents
and mixing and/or flow path modifications should be implemented where
appropriate to address mixing deficiencies
Monthly or quarterly tabulation of well field water level data
Reliability improvement for 330 zone – pump install for return emergency
supply, or for permanent service as described in Chapters 3 and 8.
Review the E. coli response plan with the City Council and refine the plan
accordingly.
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CHAPTER 7
DESIGN AND CONSTRUCTION STANDARDS
The objective of this chapter is to describe the City of Blaine’s design and construction
standards as they apply to the water system. The inclusion of the design and
construction standards in this document enables the City to utilize an alternative review
and approval process from DOH for distribution-related projects. The alternative review
process allows the City to approve individual project reports and construction
documents for distribution main and other distribution-related facilities that are
consistent with his chapter without written approval from the Department of Health. The
City is still responsible for complying with all applicable sections of the regulations,
including the project report and construction document requirements listed under WAC
246-290-110 and 246-290-120.
Eligible distribution-related projects include distribution reservoirs/storage tanks, booster
pump facilities, transmission mains, distribution mains, pipe linings and tank coatings.
The water system standards must be at least as stringent as those established in
Chapter 246-290 WAC.
7.1

PROJECT REVIEW PROCEDURES
The City requires all construction activities related to the City’s water system to
be coordinated directly through the City. All water main extensions shall be
reviewed by the City’s Civil Engineer through the City’s development review
process. This includes all water system-related projects within the water service
boundary whether the project is within or outside of the City limits. In addition,
City staff and the City Engineer shall also review all projects within the City’s
water service boundary that are proposed by Whatcom County and any other
jurisdictions, when they have a possibility of affecting City’s water system
facilities. Procedures relating to the development review process can be found in
the City’s current version of the Development Guidelines and Public Works
Standards.

7.2

POLICIES AND REQUIREMENTS FOR OUTSIDE PARTIES
Policies set forth for development are described in Chapter 1, Section 1.10,
Service Area Policies, and Section 1.11, Conditions of Service, of this Plan.

7.3

DESIGN STANDARDS
The City has had and will continue to have extensions of the water system on
and off private property to meet the needs of new residential and commercial
development.
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The City has established certain standards for extension of water mains within
the water service area. The standard forms and requirements can be found in
the City’s Development Guidelines and Public Works Standards document.
These standards are updated periodically, with the last revision in 2013. A
portion of the City’s design standards and construction specifications related to
the water system are contained in Appendix M.
By reference, the Development Guidelines and Public Works Standards, in its
entirety, is incorporated in this plan. Current copies of the Development
Guidelines and Public Works Standards are available for review at the City’s
Public Works office or on-line on the City’s Public Works web page.
An abbreviated summary of the City’s design standards, as they pertain to the
water system, is provided below.
7.3.1 General Standards
For all extensions to the water system, the design detail, workmanship, and
materials shall be in accordance with the current edition of the following, except
where Blaine Municipal Code (BMC) standards provide otherwise. (BMC
12.20.010).
•
•
•
•
•
•
•

Water System Design Manual, Washington State Department of Health
Standards of the American Water Works Association.
“Standard Specifications for Road, Bridge and Municipal Construction
(WSDOT/APWA) including APWA Supplement, latest edition.
All standards written and promulgated by the Washington State Chapter of
the American Public Works Association
IAPMO’s Uniform Plumbing Code and Installation Standards
ICC’s International Building Code
Criteria for Sewage Works Design, where applicable.

All extensions to the water system must conform to the standards of the City and
the requirements of the County and State Departments of Health. In general, the
developer is required to construct the water lines through his property in order to
allow for future extension, expansion, and continuation of the City's distribution
system and/or for conformance with the Comprehensive Water System Plan.
The City and its consultants do not ensure the correctness of the information
supplied to the developer from the City's records. The developer shall verify by
survey any information provided by the City prior to using the information in
design or construction.
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7.3.2 Construction Drawings and Specifications
Detailed plans shall be prepared by a licensed engineer and must be submitted
to the City for plan review and approved prior to the commencement of any
construction. If a private party is proposing to construct or modify the City of
Blaine’s water system, the constructor must execute a Public Facilities
Construction Agreement. Applicant’s engineer shall be a professional engineer,
registered as such in the State of Washington. All plans must be signed and
stamped by the applicant’s engineer prior to submittal for plan review. Final
plans shall be reviewed and accepted by the Public Works Director prior to the
start of construction.
The plan preparation and submittal requirements are described in the
Development Guidelines and Public Works Standards.
Plans and profile drawings are required for all proposed transportation-related
improvements; street illumination; traffic signalization; storm drainage facilities;
sewer and water improvements and electrical system improvements. For
specific minimum requirements, see the City’s Plan Checklists within the
Development Guidelines and Public Works Standards. On occasion, the scope
of a project (i.e., relocating one hydrant) may not require engineered plans and
can instead be handled via an Excavation Permit. This option will be decided
during Site Plan Review.
Specifications shall be required and submitted with the plans if General Notes do
not adequately cover the project requirements.
Upon completion of the project and prior to acceptance of any public facilities, a
complete set of as-built plans of the facility shall be submitted for review and
acceptance. All drawings shall be on 24” x 36” sheet size. One set of as-built
originals shall be supplied as good quality reproducible ink on mylar. One set of
as-built prints and one set of digital media shall be supplied in addition.
7.3.3 Plan Review
All plans are to be submitted to the City Engineering Department along with a
completed Plan Review Application form and a signed City of Blaine Customer
Service Request form. Any necessary easements or dedications shall be
submitted for review along with the plans. A cursory check of the plans against
the plans checklist will be made by City staff. If the plans meet the minimum
checklist requirements as to context, they will be routed to the appropriate City
staff and the plan review process begins.
Plans that have been approved more than one year before construction begins
(i.e., a pre-construction meeting scheduled, and inspection fees paid) shall be

Comprehensive Water System Plan
City of Blaine

7-3

April 2021
CHS Engineers, LLC

subject to a supplemental review based on the hourly rate as established for third
submittal.
7.3.4 Permits
An Excavation Permit shall be obtained before any person, firm or corporation
shall commence or permit any other person, firm or corporation to commence
any work to grade, pave, level, alter, construct, repair, remove, excavate or place
any pavement, sidewalk, crosswalk, curb, driveway, gutter, drain, sewer, water,
conduit, tank, vault, street banner or any other structure, utility or improvement
located over, under or upon any public right-of-way or easement in the City of
Blaine, or place any structure, building, barricade, material, earth, gravel, rock,
debris or any other material or thing tending to obstruct, damage, disturb,
occupy, or interfere with the free use thereof or any improvement situate therein,
or cause a dangerous condition. A separate permit shall be obtained for each
separate project.
7.3.5 Utility Locations
Utilities within a right-of-way or easement on new roads or in roadways where
existing utilities are not in conflict, shall be located as shown in the typical
sections illustrated in the Utilities Corridor Drawing of the Development
Guidelines and Public Works Standards. Where existing utilities are in place,
new utilities shall conform to these standards as nearly as practical and yet be
compatible with the existing installations. Deviations of location shall be
approved by the City Engineer. Existing utilities shall be shown using the best
information available. This verification may require exploration/excavation
(potholing) if utilities are in conflict with proposed design.
The
contractor/developer shall be responsible for utility locates in conjunction with
their project until final Public Works approval is given.
All new utilities other than those located on private property shall comply with
provisions as set forth in BMC Title 13, and provisions as set forth in franchise or
use agreements between the City and the utility.
7.3.6 Easements
Where public utilities and/or their conveyance systems cross private lands, an
easement must be granted to the City. The Engineering Division will generally
process, record, and file all easements. If the property is platted, the easement
may be conveyed when the short plat or final plat is filed. All easements not
shown on a plat must be prepared by a licensed land surveyor or engineering
firm capable of performing such work.
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7.3.7 Pressure
The standard minimum pressure to be provided at customer meters during
normal and peak hour conditions is 30 psi. This minimum pressure shall be
provided to every extent possible. In those portions of the system where
minimum pressure is not available, primarily in the south west area outside the
City, the customer will be advised to install a booster pump to increase service
pressure. The cost, ownership and responsibility for maintain this pump will be
the customers. Customers within the City wishing to install a service outside of a
pressure zone where minimum standard pressure cannot be achieved must
obtain written approval from the Public Works Director and install a booster pump
as outlined above. This approval shall also apply to structures where minimum
pressure is anticipated to be below 30 psi on the highest floor requiring water
service.
Systems shall be designed to minimize pressure fluctuations between normal
and peak hour design conditions.
Customers of new service connections where normal pressure may exceed 80
psi will be notified of this pressure and will be advised that the installation of a
pressure-reducing valve (PRV) is recommended. The cost, ownership and
responsibility for maintaining this PRV will be the customers.
During fire flow conditions, the pressure at any service location in the system will
be no less than 20 psi.
7.3.8 Velocities
Water line size shall be as necessary to allow minimum required fire flow and
demand, whichever is greater, with maximum velocity of eight feet per second.
7.3.9 Pipe Size and Layout
Water mains shall be sized to provide adequate domestic plus fire flow, during
MDD conditions, at the required residual pressure. The International Fire Code,
as amended and adopted by the City, will be used to determine fire flow
requirements. However, the quantity of water required will in no case be less
than 1,000 gpm.
The typical water main diameter shall be eight-inches for the distribution system.
The water main diameter may be reduced with approval of the Public Works
Director for the following conditions: a cul-de-sac under 600 feet in length may be
no less than four-inch diameter and a minor looped system may be no less than
six-inch diameter as long as fire flow requirements can be met. Nothing shall
preclude the City from requiring the installation of a larger sized main if the City
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determines a larger size is needed to meet fire protection requirements or for
future service needs. No dead-end eight-inch main shall be longer than 1,200
lineal feet.
All water mains shall be designed to lie in a public road right-of-way to the
maximum extent feasible or, if not available, within a recorded utility easement
dedicated specifically to the City.
Where applicable, the water system shall be designed with “loops” within the
development and/or multiple connections to the existing system. Pipe shall be
designed for maximum trench depth of 48 inches and a minimum depth to top of
pipe of 36 inches. All pipe shall maintain a positive or negative slope between
respective high and low points in the water line. High points shall be fitted with
air-vacuum release assemblies and low points shall be fitted with flushing
assemblies as determined necessary by the City.
7.3.10 Domestic Water Services
All service connections relating to new development may be installed by the
developer, subject to the approval of the City, at the time of mainline
construction. After the lines have been constructed, tested, and approved the
owner may apply for a water meter. The City will install a water meter after the
application has been made and all applicable fees have been paid. Water
meters will be set only after system is inspected and approved.
When water is desired to a parcel fronting an existing water main but not served
by an existing service, an application must be made to the City. Upon approval
of the application and payment of all applicable fees, the City will tap the main
and install the meter, box, and setter.
7.4

CONSTRUCTION STANDARDS
The portions of the City’s current construction standards for materials and
methods and the standard details as applicable to the construction of water
system appurtenances are included in Appendix M of this plan.

7.5

CONSTRUCTION CERTIFICATION AND FOLLOW-UP PROCEDURES
Work performed for the construction or improvement of City roads and utilities
whether by or for a private developer, by City forces, or by a City contractor, shall
be done to the satisfaction of the City and in accordance with approved plans. It
is emphasized that no work shall be started until such plans are approved. Any
revision to such plans shall be approved by the City before being implemented.
Failure to receive the City’s approval can result in removal or modification of
construction at the contractor’s or developer’s expense to bring it into
conformance with approved plans.
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All work performed within the public right-of-way or easements, or as described
in these standards, whether by or for a private developer, by City forces, or by a
City contractor, shall be done to the satisfaction of the City and in accordance
with the WSDOT/APWA Standard Specifications, any approved plans and the
City’s Development Guidelines and Public Works Standards. Unless otherwise
approved, any revision to construction plans must be approved by the City before
being implemented.
It is the responsibility of the developer, contractor, or their agents to notify the
City in advance of the commencement of any authorized work. A preconstruction meeting and/or field review shall be required before the
commencement of work. Inspection fees shall be paid on or before the preconstruction meeting. Any necessary easements or dedications are required
before plan approval.
It is the responsibility of the developer, contractor, or their agents to have an
approved set of plans and any necessary permits on the job site whenever work
is being accomplished.
The City shall have authority to enforce these standards as well as other
referenced or pertinent specifications. The City will appoint project engineers,
assistants, and inspectors as necessary to inspect the work and they will
exercise such authority as the Public Works Director may delegate.
All specific inspections, test measurements or actions required of all work and
materials are set forth in the respective chapters of the City’s Development
Guidelines and Public Works Standards. Tests shall be performed at the
developer’s or contractor’s expense. As-built drawings shall be provided as
specified in Section 7.3.2.
Failure to comply with the provisions of the above referenced standards may
result in stop work orders, removal of work accomplished, or other penalties as
established by ordinance. A project is considered final when the City issues a
letter of acceptance to the party responsible for the project. No water meters
shall be released for any lot or building served by a project until final acceptance
has been granted.
Following completion of construction, disinfection, flushing, and pressure testing,
a Construction Completion Report is completed by the City Engineer, or their
delegate under their supervision, and filed with the project records.
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CHAPTER 8
IMPROVEMENT PROGRAM
The purpose of this chapter is to incorporate the system needs previously identified in
other chapters into a capital improvement program. The improvement program
presented in this chapter has been developed in accordance with the requirements
identified in WAC 246-290-100.
The development of a comprehensive plan—and an improvement program—ensures an
orderly expansion of the City’s water system. The population and water demand
forecasts and the existing system analyses that were discussed in previous chapters
were used to formulate the following Capital Improvement Plan (CIP). The City’s
current design criteria were also included in the formation of the plan.
In addition, the existing piping system was reviewed to determine the necessity of
replacing older water mains because of material condition’ size and the inability of the
lines to deliver anticipated future flows. The City's service area was analyzed with
respect to areas of expected future growth for the purpose of determining the need for
future water main extensions.
8.1

PRIORITIZING PROJECTS
A three-step process was used to develop the City’s CIP. These steps included
the identification of potential system improvements, the evaluation of the
alternatives and, finally, the selection of alternatives for the implementation of the
CIP.

8.2

IDENTIFICATION OF SYSTEM IMPROVEMENTS AND ASSESSMENT OF
ALTERNATIVES
Each aspect of the water system was analyzed, and a list of potential
improvements was drafted to address existing or anticipated system deficiencies.
When applicable, alternative improvements were developed for each deficiency,
with the objective of meeting DOH and City standards, serving the designated
land use of the water service area, improving reliability of the water system, and
minimizing capital and operating costs.
The following sections summarize and describe the improvements that have
been recommended in previous chapters of this plan. Tables 8.1 and 8.2 located
at the end of this chapter, along with the accompanying figures, list and illustrate
the improvement projects that have been identified.
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8.2.1 Source of Supply
As discussed in Section 3.3.1 and Tables 3.3 and 3.4, the system does not have
adequate installed source of supply to meet the 20-year demand forecast, for the
full system nor for the 171-zone. The full source of supply system is adequate
through 2032, at the forecast demand, but if the largest well was not available for
service, the remaining supply would not be able to meet the forecast MDD
beyond 2021.
As described in Chapter 3, selected well upgrades or one or more
comprehensive replacement wells should be planned to increase supply capacity
and reliability. In addition, the City can consider how equipping and connecting
Well #2D can support such a comprehensive supply upgrade project. Further
evaluation including a life-cycle cost analysis is recommended to determine the
best program to increase supply. In addition to the cost analysis, a wellfield
monitoring and testing program is recommended to ensure that the aquifer can
meet the growing demand without becoming overdrawn.
Additional evaluation work and coordination with BBWSD is recommended to
jointly consider how best to increase supply to the system, for long-term MDD
needs and to increase reliability of the supply system with the largest source out
of service. Addition of supply within the system, or to the south east will support
improvements in the hydraulic performance of the 171-zone, particularly in and
around the Lincoln Park Reservoir.
In addition, it appears that Wells #1R and #3R require the submission of
documentation for source approval by DOH. It is recommended the City meet
with DOH after the completion of the comprehensive planning process to
determine the specific process to gain source approval for these three wells, if
necessary.
8.2.2 Water Treatment
As described in Section 3.3.2 the City’s chlorine treatment system is reported to
be adequate and in reasonable condition. The City should continue to monitor
the ability of the system to meet demand during peak use days. However, the
City desires to eliminate the use of gaseous chlorine and will be evaluating
alternative chlorine-based disinfectants. It is recommended the City conduct a
feasibility analysis to study disinfection alternatives in regard to types of
treatment, treatment equipment and the location of the facility.
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8.2.3 Storage
Under current conditions, three of the City’s five existing storage reservoirs are
not adequately sized to meet the required storage volumes per DOH guidelines,
at 30 psi or greater. Storage is presently deficient in the 171- and 320-zones and
will be deficient within four years in the 330/360-zones. An additional reservoir is
recommended to serve the future 630-zone. However, surplus capacity in the
440-zone reservoir allows that addition to be deferred as discussed below.
The current and 20-year forecast deficiency in the 171-zone can be fully
addressed by adjusting the distribution system and pressure zone limits to
reduce the elevation of the highest point of service by 12 feet in elevation. This
will increase available storage at 30 psi by 1.24 million gallons and result in a
significant surplus in 2038. The 171-zone service limits can be lowered by
extension of the 440-zone through the 171-zone to Sweet Road and transferring
those customers to a higher-pressure zone. Alternatively, the distribution system
southeast of the well field could be isolated and existing or future wells could be
modified or added to increase the hydraulic gradient in that area. Either a new
storage standpipe or pumps supported by standby power would be necessary.
More detailed analysis integrating supply solutions with storage considerations is
recommended.
A very general review of the concept of extending the 440-zone to Sweet Road
and southeast of the well field reveals that approach would include the following
work and impacts:
• Extend water main (4” without provision of fire flow in rural area) from east
end of Pipeline Road easterly and southerly through the well field and
along Owl Lane to Sweet Road and connect to existing main continuing
south on Stadsvold Road.
• Add PRV assembly at the connection to existing piping to reduce the 440zone hydraulic grade line to about 220 feet, to create a new 220-zone.
This will increase the pressure by about 21 psi for customers south and
east of the PRV.
• This would shift approximately 1,230 acres of rural land from the 171-zone
to the 440/220-zone group for storage considerations. Most of this area is
zoned for one unit per five acres. It is then presumed that approximately
240 ERUs, at buildout, would be transferred from the 171-zone to the new
zone.
• There is sufficient surplus storage at the appropriate pressure/elevation in
the existing 440-zone reservoir to accommodate the increase in
customers in this conceptual approach, subject to how that surplus volume
is utilized for the initial development of the 630-zone.
The following solutions can be considered for resolution of the deficiency in the
320-zone:
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•
•
•

add a second source to reduce the standby volume requirement, although
this would only add up to about half the 20-year need.
reduce the operating storage range from eight feet to four feet although
even if feasible this would only regain about 17,000 gallons.
add at least 340,000 gallons of storage, in the 320-, 440- or 630-zone.
Given the age and small capacity of the existing 320-zone reservoir, it
may be best to replace it with a new structure with lower operating storage
range, of approximately 350,000 to 500,000 gallons (to allow for growth
beyond 20 years).

An additional standpipe with usable capacity at the appropriate elevation or an
additional source is necessary to address the long-range deficiency in the
330/360-zones. Accounting for dead storage, and assuming no new source, a
standpipe of the same elevation as existing and about 35 feet in diameter at or
near the existing reservoir site would provide a total of 630,000 gallons, with
about 350,000 gallons at the appropriate elevation. Alternatively, reduction of the
storage need could be addressed with an additional source of supply. The only
feasible option given the location of this zone is to secure a permanent supply
from the BBWSD system along Semiahmoo Parkway. There is an intertie
(District 300 Zone Intertie) that provides backup supply from the City to the
District. This could be equipped with a permanent pump to provide flow from the
District system to the City, for increased reliability and lower standby storage
requirement. As described in the BBWSD Water System Plan, they also need
additional storage in their Semiahmoo Reservoir. That deficiency can be
addressed with District intertie piping and equipment upgrades and an
agreement with Blaine for reliance on its near-term surplus storage capacity.
Both the City and District pump systems would require onsite standby power for
service reliability. The systems should evaluate a cooperative project to develop
a joint booster pump station and near and long-term shared storage, to avoid
each system adding a second or replacement standpipe at Birch Point.
The 440-zone reservoir is forecast to be adequate for its existing service area,
and for the potential 220-zone as described above.
A future reservoir is proposed within the East Blaine area (future 630-zone). As
discussed in Chapter 3, the 440-zone reservoir has adequate capacity to serve
its zone and the 630-zone, provided the supply to the upper zone has capacity
for fire flow and is supported by a standby power generator. This reservoir will
be required once the combined development of the 440-zone and 630-zone
reaches approximately 1,650 ERUs. The reservoir is sized based on developer
buildout estimates as discussed in Chapter 3.
Upgrades to Reservoir #2 are required to relocate the drain line. City staff will
explore a near-term solution, even if the facility is planned to be replaced.
Circulation improvements are recommended at Reservoirs #3, 4 and 5. For
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planning purposes, addition of an internal mixer in each is proposed to improve
circulation.
8.2.4 Telemetry Systems
The City’s telemetry system has been recently upgraded. The City plans to bring
in a consultant to further evaluate refinements to the system. An allowance for
additional improvements is included in the capital plan.
8.2.5 Distribution/Transmission System
Pipe network improvements have been identified in support of increased supply
capacity, optimization of existing storage capacity and attention to several areas
with fire flow deficiencies. Well #2D can be equipped, including arsenic
treatment provisions, and connected to the existing system with a short main
extension for additional supply capacity, rather than extensive transmission main
upgrades from the well field. Further study is warranted to confirm that Well #2D
is the preferred approach, rather than developing a new well or an existing
District exploration well, and associated pipelines and appurtenances. A pipeline
can be routed from the 440-zone through the well field to Sweet Rd. to utilize
available storage capacity in that zone and significantly decrease dead storage in
the 171-zone. Five projects are recommended to address local fire flow
deficiencies in the distribution system.
8.2.6 Booster Pump Stations
A permanent pump from BBSWD’s 200-zone to the City’s 330/360-zone would
increase the reliability of the system and reduce the City’s 330/360zone
anticipated storage deficiency, as described above. That pump station should be
supported by a standby generator.
Construction of a future BPS to serve the future 630-zone will be necessary.
This station will be constructed in conjunction with the development of East
Blaine as so required by the pursuit of private development within this area.
Upgrade of BPS #2 will be necessary to support increased demand in the 440zone and 630-zone.
8.3

SELECTION OF ALTERNATIVES
The projects for supply, storage and transmission/distribution improvements are
discussed in Section 3.4 and are summarized in Section 8.2 with the
accompanying tables and figures. The sequence and scheduling of projects
which are to be completed over the next ten years were developed by following a
general priority outline balanced with the review of the current and projected
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financial resources of the City as described in Chapter 9. The considerations in
selecting projects include:
a)
b)
c)
d)
e)

8.4

Current deficiencies with the potential of impacting DOH standards
such as minimum pressure requirements and water quality.
Current deficiencies limiting supply of MDD and PHD within the
system.
Forecasted deficiencies in source of supply and storage
capacities.
Current deficiencies in delivering fire flow to areas within the City’s
existing service area.
Anticipated growth and expansion of the existing water service
area.

CAPITAL IMPROVEMENT PLAN AND SCHEDULE
The following tables and figures illustrate the projects that have been selected to
address current deficiencies and to accommodate the forecasted growth in the
system over the next twenty years. Additional projects are included that provide
for the orderly expansion and improvement of the system in accordance with the
standards discussed in Chapter 3.
Table 8.1 presents those projects, which are necessary to address current
deficiencies, to accommodate growth for the 20-year planning period and to
provide extension of service throughout the water service area (except for local
extensions). The projects are depicted on Figures 8.1 and 8.2.
Table 8.2 presents those projects that have been proposed for completion within
the next ten years.
Project Cost Estimates
Cost estimates involve an engineering judgment based on experience; however,
construction costs can vary widely due to many factors which cannot be
predicted such as labor availability, competitive conditions, economic conditions,
final location of the project, current management, environmental considerations
and other intangibles affecting design and construction costs at the time the work
is actually performed. Generally, actual costs still may not be known until
construction bids are received and even those may be subject to adjustment
because of changed conditions encountered during construction. The City, in its
decision-making, must always keep in mind that the costs presented in these
tables are estimates.
Construction costs are estimated from prices obtained from various sources,
including manufacturers, suppliers of materials and equipment and bid prices for
similar projects in other communities throughout the area. In considering these
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estimates, it is important to realize that changes during final design will alter the
total cost to some degree and future changes in the cost of material, labor and
equipment will also have a direct impact. Prior to the initiation of the projects
shown in this CIP, the project costs should be reviewed and updated to reflect
current conditions.
The cost estimates presented are based on 2019 prices and represent estimated
total project costs. For a future reference point, the Engineering News Record
Construction Cost Index for Seattle is 12,026 (February 2019). Project costs are
developed from estimated construction costs plus allied costs. Allied costs are
generally estimated as 60% of the estimated construction cost and represent
costs for permitting, surveying, engineering design and observation, inspection,
administration, legal and other project-related costs, including 20% contingency
and 8.7% sales tax.
Operation and maintenance costs are not reflected in the project cost estimates.
However, these costs are important and require consideration during the design
phase of a proposed facility or project to compare alternatives and to assist in
financial planning.
8.5

IMPROVEMENT PROJECT FUNDING
As further detailed in Chapter 9, it has been determined that all capital
improvement projects scheduled for the next ten years will be funded through a
combination of general facility charges, State-issued low interest loans and/or
bond financing and water service revenue. It is not possible to accurately predict
the annual revenue from general facility charges or the success of loan
applications that may be submitted in a particular year. Therefore, the
sequencing and scheduling of projects has been performed in careful
consideration of future revenue, which may not be realized by the City.
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Source
Optimization Other Existing

Continue and enhance testing and monitoring of well field
3-15, Table
operation to optimize capacity of Well #5.1 to full water
3.17
right.
Evaluate most cost effective approach to optimize water
rights and existing facilities for Wells #1R, #2, #3R, #4,
3-17, Table
#4.1, #5 and #6, including well field piping network
3.17
upgrades.

Project Description

SU-3

$

500,000

250,000

$

X

900,000

$

X

5,000

100,000

30,000

$

$

$

Estimated
Project Cost
(2019 $)

X

X

X

Page
Additional
Where
Capacity
Need
Identified

DOH Source
Coordinate with DOH and then prepare submittal as
3-13, 3-14
Approval Wells
required to secure DOH source approval for existing wells
#1R and #3R
Develop and implement a long-range well and well field
groundwater monitoring program including strategic
Source Reliability operation and resting of wells in deep and intermediate
SU-4
- Groundwater aquifer, and including additional instrumentation to
3-52
Monitoring
support regular monitoring of recovery rates and static
water levels. Confirm sustainable operation of wells at
authorized rates. Average $45,000 annually
Complete general updates and rehabilitation of Well #5
enclosure, including addition or refinement of source
Well #5
sample facilities, replacement chlorination equipment,
SU-5
Enclosure
3-22
addition of continuous chlorine analyzer at each
Rehabilitation
treatment location and power and control equipment
general upgrades.
Increase supply capacity with additional well(s) to assure
Additional Source adequate supply with largest existing well out of service.
SU-6 for Reliability and Project includes replacement well pumps where Project
3-17, 3-52
long-range needs SU-2 recommends upgrades, including well field piping
network improvements per SU-2.

SU-2

I. Supply / Treatment
Source
SU-1
Optimization Well #5.1

ID

Capital
Improvement

TABLE 8.1
Capital Projects

2020-2021

2019

2019

2019

2019-2020

2019

Recommended
Year of
Completion

ST-4

Seismic Retrofits

Complete evaluation of and seismic retrofit of Reservoirs
#3, #4 and #5 (allowance).

3-24

Following recommendation from Project SU-7 implement
Additional Source additional supply project. For planning purposes, equip
3-52, Table
SU-8
- Well #2D
Well #2D, including treatment facilities. (Connect to
3.17
system with Project T/D-2.)
Complete general updates at 11 other wells and
treatment facilities, including addition or refinement of
source sample facilities, replacement chlorination
Well Facility
SU-9
3-22
equipment, addition of continuous chlorine analyzer at
Enhancements
each treatment location, and power and control
equipment general upgrades. Average $60,000/well at
rate of two per year.
Subtotal for Supply Projects
II. Storage
330-Zone and Complete minor repairs to existing coatings for
ST-1
3-23
171-Zone
Semiahmoo (330-Zone) and Lincoln Park (171-Zone)
Coating Repairs Reservoirs.
Reservoir #5
Remove and replace exterior coating at Harvey Road
ST-2
3-23
Exterior Coating Reservoir.
Shift higher elevation customers in 171-zone (in well field
and south/southeast) to a new pressure zone, supplied by
the 440 zone, and utilize surplus 440-zone storage
capacity. Complete about 4,500 feet of 4" DI water main
171-Zone
extension from east end of Pipeline Road and end of 440ST-3
Storage
3-29, 3-55
zone pipeline southeast through well field and south
Utilization
along Owl Lane to Sweet Road. Include PRV station at
Sweet Road and Stadsvold Road connection to create
new 220-zone. Project will allow use of significant share
of Dead Storage as 30+ psi available capacity.

SU-7

Complete evaluation with BBWSD to confirm mutually
cost-beneficial and effective additional supply strategy, in
Supply/ Storage
3-54, Table
context of shared storage needs at Birch Point. Consider
Pre-design Study
3.17
feasible alternatives listed in Table 3.17 and discussion in
Section 3.4.5. (City share at 50% indicated.)

X

X

X

2,813,000

37,000
170,000

$

$
$

$

900,000

880,000

660,000

$

$

350,000

18,000

$

$

2021-2023

2020

2019

2019

2020-2025

2023

2019

330-Zone
Storage Capacity
Study
Reservoir #3, #4,
& #5 Upgrade
Circulation Improvements - add mixers

Evaluate feasibility of joint storage and booster pump
station for mutual benefit of City and BBWSD at Birch
Point/Semiahmoo, to confirm the details of Project ST-7
3-57

3-56

Complete agreement with BBWSD to commit up to
40,000 gallons of City surplus storage volume through
year 2023 (available with nesting). Complete a joint330-Zone
benefit BPS with standby power to provide secondary
ST-7
3-56
Storage Capacity supply from District Zone 1 to City 330 Zone, and
permanent supply from District Zone 1 to Zone 2, 4
pumps, with standby power. (City share at 50%
indicated.)
Reservoir #5
ST-8
Remove and replace interior coating
3-23
Interior Coating
Replace system oldest and smallest reservoir with at least
320-Zone
340,000 gallon reservoir (for 20-year needs) or consider
ST-9
Reservoir
3-31, 3-56
larger for future needs. (Estimate based on 500,000
Replacement
gallons)
Reservoir #3
ST-10
Remove and replace interior and exterior coatings
3-23
Interior and
Exterior Coatings
Complete agreement with BBWSD to support purchase of
330-Zone
increased storage volume in replacement District Birch
ST-11
3-56
Storage Capacity Point Reservoir for Blaine's future needs and Zone 2
needs. (City share at 32%)
Reservoir #4
ST-12
Remove and replace interior and exterior coatings
3-23
Interior and
Exterior Coatings
Construction of 630-zone storage reservoir (37' dia, 100'
630-zone
ST-13
3-33
high, 805,000 gallon standpipe, or as ground level shared
Reservoir
storage in 440-zone).
Subtotal for Storage Projects
III. Transmission/Distribution
Water Main
Annual budget for an average of $1,000,000 per year for
T/D-1
3-59
Replacement water main replacement, for the next ten years.

ST-6

ST-5

X

X

X

X

X

7,624,000

$

$ 10,000,000

2,053,000

381,000

$

$

999,000

331,000

$

$

1,170,000

203,000

$

$

440,000

60,000

$

$

(Part of Project
SU-7)

2019-2028

2028

2027

2028

2023

2022

2022

2024

2021

2019

FF#4 - E St
Connection

Complete loop with 260 ft 8" main to connect dead end
on 9th St with main on 8th St

3-58,
Tables
3.16/3.17
3-58,
Tables
3.16/3.17
3-58,
Tables
3.16/3.17

P-4

T/D-7

DOH Required
Plan

Water Quality Baseline Sampling Plan

N/A

318,000

75,000

40,000
100,000
150,000

$
$
$

15,000

1,150,000

$

$

400,000

$

X

750,000

$

$ 10,861,000

$

$

90,000

231,000

75,000

72,000

X

X

$

$

3-58,
Tables
3.16/3.17

$

$

X

3-58,
Tables
3.16/3.17

3-17, 3-54,
3-57

FF#5 - Canada
Complete loop with 1,100 ft 8" main from east end of
View & Harvey
Canada View to connect to main on Harvey Rd
Rd Connection
Subtotal for Transmission/Distribution Projects
IV. Booster Pump Stations
Construction of 630-zone BPS (Multiple pumps, 1,650
630-zone
BPS-1
3-34
gpm total, with controls in a small building, with standby
Booster Station
power generator)
Upgrade capacity of BPS #2 to meet buildout MDD
BPS-2 BPS #2 Upgrade demand for 440-zone and 630-zone, less Well #9
3-35, 3-49
capacity, and add standby power generator
Subtotal for Booster Pump Station Projects
V. Planning/Other
DOH Required Wellhead Protection Program Update - when additional
P-1
N/A
Plan
well or wells placed in service.
Lead Service Evaluate system to assess extent of lead service lines
P-2
3-11
Lines
and develop plan for removal and replacement
DOH Required
P-3
Comprehensive Plan Update
N/A
Plan

T/D-6

T/D-5

T/D-4

T/D-3

T/D-2

Following recommendation from Project SU-7 implement
Well #2D Supply additional supply project. For planning purposes, connect
Connection
Well #2D (approximately 250' 8" main) to ex. main in Red
Cedar Rd (w/ Project SU-8)
FF#1 - Leighton
Complete loop with 260 ft 8" main to connect dead ends
& Dodd
on Leighton St. and Dodd Ave.
Connection
FF#2 - Peace
Replace 800 ft 4" main with 8" along Peace Portal Way
Portal Way and
from Cherry St to Cedar St and east on Cedar St to 3rd
Cherry St
St
Replacement
FF#3 - Zone
Extend 320-zone westerly along B and C Sts, from 8th St
Boundary
to 6th St, add two normally-closed valves, including
Changes
allowance for up to 40 individual PRVs

2021

2027

2024

2020

2028

2028

2025

2021

2023

2021

2021

2023

O-1

Seattle ENR CCI February 2019 = 12,026

Total for Scheduled Planning Efforts
CIP Grand Total

Telemetry
Allowance for refinements of programming and
System Upgrades instrumentation throughout system
3-57

100,000

$
405,000
$ 22,853,000

$

2020

SU-7

SU-6

SU-5

SU-4

SU-3

SU-2

SU-1

ID

Capital
Funding
Improvement Source*
Source
A&C
Optimization Well #5.1
Source
A&C
Optimization Other Existing
DOH Source
C
Approval Wells
#1R and #3R
Source
Reliability C
Groundwater
Monitoring
Well #5
C
Enclosure
Rehabilitation
Additional
Source for
A
Reliability and
long-range
needs
Supply/ Storage
A&C
Pre-design
Study
18

250

900

5

50

30

2019

250

50

2020

250

2021

2022

2023

2024

2025

2026

Estimated Project Cost - Thousands (2019 $)

TABLE 8.2
10-Year Capital Improvement Plan (2019-2028)
2027

2028

ST-7

ST-6

ST-5

ST-4

ST-3

ST-2

ST-1

SU-9

SU-8

ID

Capital
Improvement
Funding
(See Table 7.2
Source*
for detailed
description)
Additional
A
Source - Well
#2D
Well Facility
C
Enhancements
330-Zone and
171-Zone
C
Coating
Repairs
Reservoir #5
C
Exterior Coating
171-Zone
A&C
Storage
Utilization
Seismic
C
Retrofits
330-Zone
A&C
Storage
Capacity Study
Reservoir #3,
C
#4, & #5
Upgrade
330-Zone
A&C
Storage
Capacity
See
SU-7

170

37

2019

880

110

2020

60

300

110

2021

300

110

2022

300

110

350

2023

440

110

2024

110

2025

2026

Estimated Project Cost - Thousands (2019 $)
2027

2028

T/D-3

T/D-2

T/D-1

ST-13

ST-12

ST-11

ST-10

ST-9

ST-8

ID

Capital
Improvement
Funding
(See Table 7.2
Source*
for detailed
description)
Reservoir #5
C
Interior Coating
320-Zone
A&C
Reservoir
Replacement
Reservoir #3
Interior and
C
Exterior
Coatings
330-Zone
A&C
Storage
Capacity
Reservoir #4
Interior and
C
Exterior
Coatings
630-zone
A&B
Reservoir
Water Main
C
Replacement
Well #2D
A
Supply
Connection
FF#1 - Leighton
& Dodd
B
Connection
1,000

2019

1,000

2020

75

1,000

2021

1,000

1,170

203

2022

72

1,000

331

2023

1,000

2024

1,000

2025

1,000

2026

Estimated Project Cost - Thousands (2019 $)

1,000

381

2027

1,000

2,053

999

2028

O-1

P-4

P-3

P-2

P-1

BPS1
BPS2

T/D-7

T/D-6

T/D-5

T/D-4

ID

Capital
Estimated Project Cost - Thousands (2019 $)
Improvement
Funding
(See Table 7.2
2019
2020
2021
2022
2023
2024
2025
2026
Source*
for detailed
description)
FF#2 - Peace
Portal Way and
C
231
Cherry St
Replacement
FF#3 - Zone
C
90
Boundary
Changes
FF#4 - E St
C
75
Connection
FF#5 - Canada
B
318
View & Harvey
Rd Connection
630-zone
A&B
Booster Station
BPS #2
A&C
Upgrade
DOH Required
C
40
Plan
Lead Service
C
100
Lines
DOH Required
C
Plan
DOH Required
C
15
Plan
Telemetry
C
100
System
Upgrades
Annual Totals
2,460
2,430
2,041
2,783
2,328
1,650
1,428
1,000
*Funding Sources:
A - GFC Funded from City General Facilities Fees revenue
B - LFC Constructed by developer extension
C - Rates System improvements projects funded by water service charges
1,531
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2027

5,202
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CHAPTER 9
FINANCIAL PROGRAM
The City has operated its water system since it was first constructed in the 1920s under
the laws governing municipal entities. The City has also been its own treasurer since
the City was incorporated in the 1890s. The City is responsible for managing its own
financing, investment, and accounting functions for the water system as well as other
departments.
9.1

PAST AND PRESENT FINANCIAL STATUS

Table 9.1 presents a summary of the City’s operating performance for the period 20142018. The City has historically maintained a strong financial base. Cash and
receivables on hand in the Water Fund as of the end of December 2018 totaled
$4,016,112. The City no longer uses a CIP fund. All capital project funds are held in
the Reserve Fund. The City has no outstanding debt for the water system.
9.2

AVAILABLE REVENUE SOURCES

There are four principal ways that the improvements outlined in this Plan can be
financed and each of these methods is discussed in the following subsections. Rates
and charges must be maintained at adequate levels to ensure, at a minimum, sufficient
funds are available to make payments to bondholders, provide for debt service
coverage as specified in bond covenants and to properly maintain and operate the
system. In addition, funds must be available for the construction of the improvements
identified in this Plan, and additional projects that may be identified in the City’s annual
capital improvement planning process, through a combination of cash, contributions (i.e.
general facilities fees and developer extension projects) and debt financing.
The City’s most recent rate study (2016) included consideration of future operating and
capital improvement funding needs. The capital projects considered in the study
amounted to $3,860,000 whereas the ten-year capital improvement plan (CIP)
presented in Chapter 8 totals $14,848,000. The City is in the process of reviewing and
updating the latest rate study, including consideration of the recommendations of this
Plan.
9.2.1 Developer Financing
Developers of presently unimproved property will finance many of the new
facilities constructed in the City. All of the improvements required for service to
property within new plats or commercial and industrial developments will be
designed and constructed in accordance with the City’s Development Guidelines
and Public Works Standards. In some cases, latecomer’s agreements may be
executed for water mains that serve properties other than the property owned by
the developer.
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TABLE 9.1
History Of Operating Budget and Fund Balances
Actual
2014

Actual
2015

Actual
2016

Operating Revenue
1,201,585 1,308,389 1,319,747
86,539
93,975
95,986
5,138
2,321
4,146

Rates
Misc. Revenues
Interest Revenues
Total Cash Revenues 1,293,262 1,404,685 1,419,879
Operating Expense
Administrative
503,393
537,019
507,113
Maintenance
518,868
522,141
579,961
Debt Service
10,882
10,648
-87
Add. Operating Fund
14,475
15,924
2,500
Reserve Funding
10,000
100,000
50,000
Capital Funding
125,000
225,000
175,000
Total Cash Expenses 1,182,618 1,410,732 1,314,487
Surplus/ (Deficit)
110,644
-6,047
105,392
Year End Fund Balances
531,447
543,824
658,479
Operating Fund
Reserve Fund 2,227,379 2,124,927 2,166,932
53,000
53,000
53,000
Bond Guaranty Fund
185,273
186,931
187,654
Rate Stabilization Fund
590,870
353,784
45,323
CIP Fund
Total of All Funds 3,587,969 3,262,466 3,111,388

Actual
2017

Actual
2018

1,335,741 1,446,465
109,694
258,015
9,138
8,702
1,454,573 1,713,182
604,785
730,884
0
2,500
434,750

546,536
684,210
0
2,500
250,000

1,772,919 1,483,246
-318,346
229,936
396,624
626,376
2,810,827 3,141,446
53,000
53,000
191,859
195,290
282,622
0
3,734,932 4,016,112

All figures in dollars.
The City has discontinued use of the CIP fund - capital funds are held in the Reserve Fund.

Each connection to the City’s system is subject to a general facilities fee (GFF)
and a regional capacity charge (RCC) based on the type of development or size
or meter (see Chapter 1, Section 1.11.2). Revenue from these sources are
collected for completion of system improvements of a general nature including
supply, storage, and pumping. RCC revenue is specifically targeted for supply
and transmission projects. Per the terms of the wholesale water supply contract
with Birch Bay Water and Sewer District, connections to the District system are
also subject to the RCC. Such charges are collected by the District and paid to
the District, net of the cost of District-funded coordinated water supply efforts.
9.2.2 Combination Financing by the City and Developers
It may be necessary, in some cases, to require the developer to construct a
larger diameter line than is required to serve the subject property in order to
provide for the comprehensive development of the City and its water system.
The City may enter into a latecomer’s agreement or reimburse the developer for
the extra cost of increasing the size of the line over that required to service the
property under development. Oversizing policies should be considered when it is
necessary to construct any pipe over eight inches in diameter in single-family
residential areas to comply with this Plan. Construction of any pipe in multifamily, commercial or industrial areas that is larger than the size required to
serve that development is considered oversizing.
9.2.3 Revenue Bonds
Transmission lines and improvements to supply and storage facilities that are of
a general benefit to the City’s system may be financed by revenue bonds.
Improvements that will primarily benefit a single developer should be financed by
the developer improving the property. The City may use whatever funds are
available for the payment of the debt service on the revenue bonds. A major
source of these funds is from the sale of water to City customers, including
wholesale customers. However, all funds, such as general facility fees,
connection charges or latecomer charges, may be used for debt service.
Water distribution improvements that will cause extraordinary increases in the
value of the properties receiving service may be financed through the
establishment of a local improvement district (LID).
The financing is
accomplished through the sale of revenue bonds. These bonds are retired with
income from assessments against the benefiting properties and/or other funds of
the City.
9.2.4 Grant/Loan Funds
There are various state and federal programs for providing loans and grants for
the construction of major improvements to, or for, the rehabilitation of water
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systems. The primary programs available to the City at this time are the Drinking
Water State Revolving Fund and the Public Works Trust Fund. Funding via
grants is very unusual and eligibility is typically only for communities with low to
very low median household income.
9.3

ALLOCATION OF REVENUE SOURCES

Following the adoption of this plan, the City will update its GFF calculation to support
the updated CIP. As described in Section 9.2, projects will be supported by revenue
from GFFs, developer projects and contributions from water service charges.
Preparation of the GFF calculation, including an evaluation of alternative methods of
calculation, will consider the extent to which the various revenue sources can be used
to support each project. This proportion is generally based on the purpose of the
project (e.g., serve growth, renew existing facilities, etc.). An additional source of
revenue is the RCC. This source is specifically allocated to development and
improvement of the water supply and transmission system. It is recommended that the
RCC also be reviewed and updated based on the updated CIP.
9.4

PROGRAM JUSTIFICATION

The water rate model will project revenue requirements for ten years by factoring in
every aspect of the City’s financial activity that is related to the water system. The water
rate model will include all uses and sources of funds and will make assumptions
regarding growth, cost of living increases, debt issuance costs, GFF and RCC rate
increases and changes in the water consumption tiers. The model will then project the
operating revenue required to meet the costs of operation and maintenance, capital
improvements and payment of debt service. If a rate increase is called for, the model
will project the necessary increase to meet the revenue requirements.
It is
recommended that the City continue to update the water rate model each year with new
projects and activities in order to confidently adjust growth and revenue forecasts that
will adequately support the revenue requirements of the City’s water system.
9.5

ASSESSMENT OF RATES

The City promotes water conservation by devoting financial and staff resources in a
year-round program of public education and advertising. In addition, a two-tiered “block
rate” structure encourages prudent water use because of the increasing cost for water
at each successive tier. Ongoing operating and maintenance expenses are recovered
through a monthly basic charge of $12.06 for each account. This includes up to 300
cubic feet (3 ccf) of water. Additional consumption beyond 3 ccf is charged at $1.83 per
ccf for consumption between 3 and 8 ccf, and $2.55 per ccf for consumption greater
than 8 ccf.
As stated in Section 9.4, rates are reviewed annually through the revenue requirements
model to ensure adequate funds are available to meet the City’s revenue requirements
in regard to the operation of the water system. Once the annual review is completed, it
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can be determined if rate increases will need to be assessed to account for the revenue
needs of the City.
Table 9.2 presents a summary of the forecast operating and capital budget and fund
balances. This forecast is based on the 2019 budgeted operating revenue and
expenses and implementation of the CIP presented in Chapter 8.
The analysis presented in Table 9.2 is very general in nature and includes several
variables and relies on some assumptions regarding financial policy. The intent is to
demonstrate the general feasibility of implementation of the recommended
improvements, to meet the forecast demand. The general assumed annual rate
increase is only one scenario based on the presented information and forecast strategy
outlined below.
This analysis assumes that growth in both the City and BBWSD will be per the
connection and demand forecast presented in Chapter 2. As discussed in Chapter 2,
the actual growth rate since 2013 (the baseline for the forecast), is significantly lower
than the forecast. Actual growth in BBWSD is similarly significantly below the growth
forecast. The impact of this continuing trend will be less GFF and RCC revenue,
coupled with the flexibility of deferring those capital projects that are necessary to
provide additional capacity for the anticipated growth.
The financial strategy used to develop Table 9.2 includes the following parameters:
• Assume 4.0 then 5.0% annual rate increases and 3% annual inflation for capital
and operating expenses
• Include GFF and RCC at current values (these values should be reviewed and
adjusted following adoption of this Plan)
• Include GFF and RCC at forecast growth rates
• Include developer contributions for projects noted with “B” funding source in
Table 8.2 (assume 50% for projects noted “A & B”)
• Maintain minimum Reserve Fund balance of $500,000
• Maintain minimum Operating Fund balance of $250,000
• Schedules loans when funding necessary, no more frequently than every three
years
The financial forecast relies on loans of $6.6 million, $7.6 million and $11.0 million in
2020, 2023 and 2026, respectively. This forecast is very conservative from a revenue
and growth perspective with no corresponding adjustments for deferring some capital
projects necessary to support that growth. A more detailed financial analysis will be
appropriate for confirmation of appropriate levels of additional debt funding, and
corresponding impact on water service charges.
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TABLE 9.2
Projected Budget and Fund Balances
Budget
Forecast
Forecast
Forecast
Forecast
2019
2020
2021
2022
2023
Operating Revenue and Capital Funding
4.00%
4.00%
5.00%
5.00%
Annual Rate Increase
1,325,367
1,378,382
1,433,517
1,505,193
1,580,452
Rates
458,528
470,412
482,607
495,121
507,963
GFF and RCC Revenues
101,200
101,200
101,200
101,200
101,200
Misc. Revenues
6,000
6,000
6,000
6,000
6,000
Interest Revenues
77,250
Developer CIAC
1,910,000
730,000
2,085,000
2,920,000
335,000
Transfer from Reserve
6,600,000
7,600,000
Cap. Funding - Loans
3,801,095
9,363,244
4,108,324
5,027,514 10,130,615
Total Cash Revenues
Operating Expense and Capital Expenses
Annual Expense Increase
3.0%
3.0%
3.0%
3.0%
(Est. Inflation)
611,684
630,035
648,936
668,404
688,456
Administrative
723,153
744,848
767,193
790,209
813,915
Maintenance
522,685
522,685
522,685
1,124,565
Debt Service
2,500
2,500
2,500
2,500
2,500
Add. Operating Fund
5,340,000
4,880,000
Transfer to Reserve
2,460,000
2,502,900
2,165,297
3,041,059
2,620,185
CIP, with inflation
3,797,337
9,742,967
4,106,610
5,024,857 10,129,620
Total Cash Expenses
3,758
(379,723)
1,714
2,657
995
Surplus/ (Deficit)
Year End Fund Balances
630,134
250,411
252,124
254,782
255,777
Operating Fund
1,231,446
5,841,446
3,756,446
836,446
5,381,446
Reserve Fund
53,000
53,000
53,000
53,000
53,000
Bond Guaranty Fund
195,290
195,290
195,290
195,290
195,290
Rate Stabilization Fund
2,109,870
6,340,147
4,256,861
1,339,518
5,885,514
Total of All Funds
Additional Capital Funding Debt Service - New Debt Only
0
522,685
0
0
601,880
Annual Debt Payment
All figures in dollars.
Annual rate increases only apply to Rates revenue. Annual expense increases only apply to
Administrative and Maintenance expenses. Cost of Capital Projects includes inflation from 2019 applied
to annual CIP cost as presented in Table 8.2.
CIAC indicates developer "contributions in aid of construction". This may take the form of construction in
lieu of GFF (new CIP not included in GFF) or for local facilities to be construced by developer.
GFF assumes all connections are in City limits at $2,623 per ERU.
RCC assumes all connections in City and BBWSD at $902 per ERU.
Minimum fund balance goals: Operating - 30 days of admin. and maint. Expenses - use rounded value of
$150,000 for all years, Reserve - $500,000 minimum for emergency needs.

TABLE 9.2 (continued)
Projected Budget and Fund Balances
Forecast
Forecast
Forecast
Forecast
Forecast
2024
2025
2026
2027
2028
Operating Revenue and Capital Funding
5.00%
5.00%
5.00%
5.00%
5.00%
Annual Rate Increase
1,659,475
1,742,449
1,829,571
1,921,050
2,017,102
Rates
521,140
534,663
548,539
562,779
577,391
GFF and RCC Revenues
101,200
101,200
101,200
101,200
101,200
Misc. Revenues
6,000
6,000
6,000
6,000
6,000
Interest Revenues
1,828,640
Developer CIAC
2,300,000
2,050,000
531,000
3,050,000
5,980,000
Transfer from Reserve
11,000,000
Cap. Funding - Loans
4,587,816
4,434,312 14,016,311
5,641,029 10,510,333
Total Cash Revenues
Operating Expense and Capital Expenses
Annual Expense Increase
3.0%
3.0%
3.0%
3.0%
3.0%
(Est. Inflation)
709,109
730,383
752,294
774,863
798,109
Administrative
838,333
863,483
889,387
916,069
943,551
Maintenance
1,124,565
1,124,565
1,995,706
1,995,706
1,995,706
Debt Service
2,500
2,500
2,500
2,500
2,500
Add. Operating Fund
9,150,000
Transfer to Reserve
1,912,802
1,705,107
1,229,874
1,939,425
6,787,430
CIP, with inflation
4,587,309
4,426,036 14,019,761
5,628,563 10,527,296
Total Cash Expenses
507
8,275
(3,451)
12,466
(16,963)
Surplus/ (Deficit)
Year End Fund Balances
256,284
264,559
261,109
273,575
256,612
Operating Fund
3,081,446
1,031,446
9,650,446
6,600,446
620,446
Reserve Fund
53,000
53,000
53,000
53,000
53,000
Bond Guaranty Fund
195,290
195,290
195,290
195,290
195,290
Rate Stabilization Fund
3,586,020
1,544,296 10,159,845
7,122,311
1,125,348
Total of All Funds
Additional Capital Funding Debt Service - New Debt Only
0
0
871,142
0
0
Annual Debt Payment
All figures in dollars.
Annual rate increases only apply to Rates revenue. Annual expense increases only apply to
Administrative and Maintenance expenses. Cost of Capital Projects includes inflation from 2019 applied
to annual CIP cost as presented in Table 8.2.
CIAC indicates developer "contributions in aid of construction". This may take the form of construction in
lieu of GFF (new CIP not included in GFF) or for local facilities to be construced by developer.
GFF assumes all connections are in City limits at $2,623 per ERU.
RCC assumes all connections in City and BBWSD at $902 per ERU.
Minimum fund balance goals: Operating - 30 days of admin. and maint. Expenses - use rounded value of
$150,000 for all years, Reserve - $500,000 minimum for emergency needs.
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CHAPTER 10
MISCELLANEOUS DOCUMENTS
10.1

STATE ENVIRONMENTAL POLICY ACT (SEPA)
A SEPA checklist has been prepared in support of the City’s proposed action to
adopt this water system plan. The City is the Lead Agency. The City reviewed
the checklist and issued a Determination of Non-significance (DNS) prior to
adoption of the plan and submittal for review by DOH and other agencies. A
copy of the DNS is included in Appendix N.

10.2

OTHER DOCUMENTS
Other documents as referenced throughout the plan are included in the
appendices which are included in Volume 2. These documents include, but are
not limited to:
• Agreements with Birch Bay Water and Sewer District and Bell Bay
Jackson Water Association
• Water Service Outside City Limits Policy
• Water Supply Emergency Response Action Plan
• Coliform Monitoring Plan
• Cross-Connection Control Program

10.3

REFERENCES
The following references were used in the creation of this plan.
 Washington State Department of Health - Group A Public Water Systems
Chapter 246-290 WAC
 City of Blaine – Ground Water Management Plan, June 1994
 City of Blaine - Comprehensive Water System Plan, November 2009
 Washington State Department of Health - Water System Design Manual,
December 2009
 Blaine – Technical Report – Wellhead Protection Program Update, October
2015
 Whatcom County - Coordinated Water System Plan, September 2016
 Washington State Department of Health – Water Use Efficiency Guide Book,
May 2016
 Whatcom County - Comprehensive Plan, 20161
 Birch Bay Water and Sewer District - Comprehensive Water System Plan,
March 2009, draft 2019

1

The 2016 and 2017 versions of the County Comprehensive Plan were current at the time this section of
the WSP was prepared and are the basis for the information presented herein. The County
Comprehensive Plan was subsequently updated in 2018, 2019 and 2020.
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