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EXECUTIVE SUMMARY 
 

 
 
INTRODUCTION 
The City of Sequim 2012 Water System Plan (Plan) provides a 
long-term planning strategy for the City’s water utility for the 6- 
and 20-year planning periods.  It has been prepared consistent with 
Department of Health requirements specified in Washington 
Administrative Code Chapter 246-290.  The Department of Health, 
who will review this plan, considers this Plan to represent a 
commitment by the City to follow-up and implement the Plan’s 
recommendations and capital improvements.   
 
The City’s water system currently consists of three sources of 
supply; the Infiltration Gallery, the Silberhorn Wellfield, and the 
Port Williams Wellfield, three storage reservoirs totaling 2.9 MG 
of active storage, four booster stations and approximately 65 miles 
of distribution and transmission main piping.  The City has six 
pressure zones. 
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The principal issues discussed in the Plan include: 
 

• Improvements to transmission and distribution 
capacity to the anticipated growth areas within the 
City of Sequim Urban Growth Area (UGA); 
 

• Development of a conservation program to reduce 
distribution system leakage, reduce 6-year and 
20-year water system source and water right needs, 
and delay improvements. 

 
• The potential for the City to become a regional 

water service provider; and 
 
• A capital improvement program to meet projected 

growth and sewer system needs.   
 
WATER DEMAND FORECASTING – CITY 
OF SEQUIM 
Population within the City of Sequim UGA is projected to grow at 
2.0 percent annually for the next 20 years.  Currently, the Sequim 
water system only serves customers within the UGA, however not 
all residents in the City or UGA are on the City water system.  The 
projected service area population is projected to be 12,989 persons 
in the year 2032.  Table E-1 illustrates the water use projections 
analyzed in the Plan. 
 

Table E-1 – Sequim Water Service Area Demand Projections 
 

Year Population 

Average 
Daily 

Demand 
(gal) 

Total DSL 
@ 14.9% 
(gpd)(1) 

Average Day 
Production 

(gal) 

Maximum Day 
Production 
(gal)/(gpm) 

Peak Hour 
Production 

(gpm) 
2012 7,043 800,917 139,849 940,766 1,901,866/1,321 2,131 
2013 7,270 820,061 143,192 963,253 1,947,326/1,352 2,180 
2014 7,504 839,682 146,618 986,300 1,993,919/1,385 2,231 
2015 7,744 859,793 150,129 1,009,922 2,041,673/1,418 2,282 
2016 7,990 880,404 153,728 1,034,132 2,090,618/1,452 2,335 
2017 8,244 901,531 157,417 1,058,948 2,140,785/1,487 2,390 
2018 8,505 923,186 161,198 1,084,384 2,192,206/1,522 2,445 
2022 9,620 1,015,365 177,294 1,192,659 2,411,097/1,674 2,682 
2032 12,989 1,290,207 225,284 1,515,491 3,063,740/2,128 3,388 

(1) DSL – Distribution System Leakage, based on current rate of 14.9% 
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WATER RIGHTS 
Table E-2 summarizes the City’s future annual water rights 
analysis.  Table E-3 shows the analysis of future instantaneous 
water demand (Maximum Day Production).  The City’s total 
instantaneous water right of 3,668 gpm and total annual 
withdrawal of 1,850 acre-feet provide sufficient instantaneous 
withdrawal to meet the forecasted demands through the 20-year 
planning period.  However, since the City source is limited to 
2,195 gpm, the reliable production capacity will limit additional 
growth by the year 2032.  Table E-4 shows the analysis of future 
annual withdrawal water demand.  As the tables show, the City has 
adequate instantaneous and annual withdrawal water rights to 
sustain growth through the planning period however additional 
source capacity is needed to be able to utilize all water rights. 
 
Table E-3 – Projected Instantaneous Water Rights and Source 
Production Capacity Analysis 
 

Year 

Total 
Instantaneous 
WR Capacity 

(gpm) 

Maximum 
Day 

Demand 
(gpm) 

Instantaneous 
Water Right 

Surplus/(Deficit) 
(gpm) 

Reliable 
Source 

Production 
Capacity 
(gpm)(1) 

Reliable 
Production 
Capacity 
Surplus 
(gpm) 

2012 3,668 1,321 2,347 2,195 874 
2013 3,668 1,352 2,316 2,195 843 
2014 3,668 1,385 2,283 2,195 810 
2015 3,668 1,418 2,250 2,195 777 
2016 3,668 1,452 2,216 2,195 743 
2017 3,668 1,487 2,181 2,195 708 
2018 3,668 1,522 2,146 2,195 673 
2022 3,668 1,674 1,994 2,195 521 
2032 3,668 2,128 1,540 2,195 67 
(1) Total source capacity for Infiltration Gallery, Silberhorn Wellfield, and Port Williams Wellfield is 

2,810 gpm.  DOH reliability measure limits maximum day pumping to reflect pumping for 18 
hours per day only. 
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Table E-4 – Projected Annual Withdrawal Water Rights Analysis 
 

Year 

Maximum Permitted 
Average Annual 

Withdrawal (acre-ft.)

Projected Annual 
Withdrawal 

Requirement (acre-ft.) 
Water Rights 

Surplus (acre-ft.) 
2012 1,850 1,088 762 
2013 1,850 1,113 737 
2014 1,850 1,140 710 
2015 1,850 1,167 683 
2016 1,850 1,195 655 
2017 1,850 1,223 627 
2018 1,850 1,253 597 
2022 1,850 1,377 473 
2032 1,850 1,747 103 

 
WATER SUPPLY STRATEGY 
The City’s strategy to meet supply needs in the future consists of:  
(1) determining a plan for developing additional sources of supply 
including redevelopment and improvement of the Infiltration 
Gallery, (2) drilling additional wells at the Port Williams site, 
(3) drilling a new well at another location in the City, 
(4) redevelopment of the Silberhorn Wells No. 2 and No. 3, 
(5) opening discussions with the Department of Ecology to classify 
some of the existing supplemental water rights at the Port Williams 
Wellfield as primary rights, and (6) continuing to evaluate the 
feasibility of becoming a regional provider either through satellite 
management agreements or purchase of water systems and water 
rights in the greater Dungeness valley.   
 
INFILTRATION GALLERY 
The Infiltration Gallery Ranney well style horizontal collector is 
currently used at a maximum flow rate of approximately 350 gpm, 
while the water right is for 718 gpm.  Potential improvements 
include additional collectors and/or a pumping system to overcome 
the current hydraulic limitations.  Challenges to redevelopment of 
the Infiltration Gallery include DOE requirements in the Port 
Williams water rights permit, permitting of construction along the 
river bank, which potentially include Washington Department of 
Fish and Wildlife Hydraulic Project approval, Clallam County 
Shoreline Permit, SEPA, U.S. Army Corps of Engineers 404 
Wetlands Permit, potential issues with the existing transmission 
line and seasonal turbidity issues.  
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PORT WILLIAMS WELLFIELD 
The City’s water right for Port Williams Wellfield allows for the 
drilling of up to five wells and the withdrawal of up to 2,250gpm 
which would be an increase of 490 gpm of the current maximum 
withdrawal rate.  Wellfield development must be completed by 
July 1, 2014 per the amended Water Rights Application G2-29239.  
Challenges to drilling another well at the Port Williams site include 
limitations in the water rights permit if increased pumping at Port 
Williams is found to cause reductions in aquifer levels and effects 
on other water uses in the area.  The City will evaluate the use of a 
ground-level reservoir at the Port Williams Wellfield to mitigate 
for aquifer decline by providing storage at peak pumping rates. 
 
SILBERHORN WELLFIELD 
The total capacity of the three Silberhorn wells is greater than the 
water right for the source, which is limited to 700 gpm.  Wells 
No. 2 and No. 3 have experienced sanding and capacity issues in 
recent years.  Potential actions to restore the wellfield to optimum 
production are discussed in the Plan. 
 
REGIONAL PROVIDER STRATEGY 
The Plan evaluates the potential for the City of becoming a 
regional provider either through satellite management agreements 
or purchase of water systems and water rights in the greater 
Dungeness valley.  There are 17 Group A and Group B water 
systems within the UGA or immediately adjacent to it.  In addition, 
twenty-two other water systems are located in Clallam County to 
the north and west of the City.  Decisions on whether to acquire 
other water systems should be made on a case-by-case basis based 
on the a request of the City to take over the system, whether the 
system currently meets or can be brought up to City standards and 
a cost benefit analysis of acquisition and management of the 
system. 
 
WATER USE EFFICIENCY AND 
CONSERVATION PROGRAM 
The City must comply with the Water use Efficiency rule (WUE 
Rule) which is presented in WAC 246-290 Part 8.  The City is not 
currently meeting the WUE Rule that water systems have a 
distribution system leakage rate less than 10 percent of total 
finished water production.  The Plan includes Water Use 
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Efficiency Program the City will follow to meet conservation 
goals.  The City will attempt to reduce the equivalent residential 
unit water use by 10 percent over the next 10 years.  Tactics the 
City’s will employ to reach the goal of reducing equivalent 
residential consumption by 10 percent include, but are not limited 
to, the additional use of Class A reclaimed water from its Water 
Reclamation Facility to replace irrigation use of potable water, 
calibration and replacement of source and service meters, 
consumer education, evaluate conservation pricing.  Additionally, 
the City plans to reduce DSL to the DOH requirement of 
10 percent over the next 6 years by implementing a Water Loss 
Control Action Plan including budgeting for replacement of 
asbestos-concrete and galvanized steel mains, water meter 
calibration and leak detection, and notifying customers about leaks 
on their property. 
 
CAPITAL IMPROVEMENT PROGRAM 
A summary of the City’s 6-year CIP is shown in Table E-5 and 
illustrated in Figure E-1.  Projects in the 6-year planning period are 
an estimated $13,487,300. 
 

Table E-5 – 6-Year Capital Improvement Plan 
 

Project 
No. Project Year Cost 
S-7 Investigate New Water Rights 2013 $300,000 
D-3 5th Avenue Water Main 2019 $179,000 
D-5 Norman Street and Eunice Street 2019 $4350,000 

D-11 Fir Street from North 5th Avenue to North Sequim Avenue 2013 
2014 
2015 
2016 
2017 

$200,000 
$50,000 
$50,000 

$404,000 
$207,000 

D-12 Fir Street From North Sequim Avenue to North Brown Road 2017 
2018 
2019 

$182,000 
$481,140 
$247,860 

D-13 Brown Road from East Fir Street to East Washington Street 2016 
2017 

$63,600 
$466,400 

D-14 South Sunnyside Avenue from Maple Street to East Prairie Street 2013 $108,000 
D-15 East Etta Street from Sequim Avenue to South Sunnyside Avenue 2013 

2014 
$100,000 
$125,000 

D-19 Pressure Relief Valves 2015 $90,000 
D-22 Washington Harbor Road To Washington Harbor Loop 2019 $303,000 
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Table E-5 – 6-Year Capital Improvement Plan – (continued) 
 

Project 
No. Project Year Cost 

D-23 Asbestos Cement/Galvanized Iron Water Main Replacement 2013 
2014 
2015 
2016 
2017 
2018 
2019 

$200,000 
$200,000 
$200,000 
$200,000 
$200,000 
$200,000 

$1,000,000 
D-24 East Maple Street from South Sequim Avenue to South Sunnyside 

Avenue 
2013 
2015 

$45,000 
$139,100 

D-25 Connection Across South 3rd Avenue at Sycamore Street 2013 $45,000 
D-26 Isolation Valves on Washington Street from 5th to Sequim Avenue 2014 

2015 
$15,300 

$128,000 
D-27 West Prairie from South Sequim to South 2nd  2013 $218,000 
BS-2 5th and McCurdy Booster Station Improvements 2014 

2015 
$34,000 

$250,000 
BS-3 600 gpm Booster Station Simdars Road 2016 

2017 
$49,800 

$365,200 
ST-2 Port Williams Reservoir Study 2014 $45,000 
ST-3 420 Reservoir Mixing System 2014 

2015 
$9,700 

$71,300 
ST-4 Study for Reuse of 500,000-Gallon Reservoir 2014 $25,000 
S-1 Port Williams Well No. 4 2014 $730,000 
S-2 New Well 2019 $730,000 
S-3 Investigate Additional Source of Supply 2015 $50,000 
S-4 Study and Redevelop Silberhorn Wells No. 2 and No. 3 2014 $150,000 
S-5 Replacement Silberhorn Wells No. 2 and No. 3 2019 $733,000 
S-6 Infiltration Gallery Improvements 2017 

2018 
$79,500 

$553,500 
MI-1 Portable Generator Load Bank 2013 $25,000 
MI-2 SCADA Upgrade Report 2014 $50,000 
MI-3 Fixed base Automatic Meter Reading System 2013 

2014 
$115,000 
$115,000 

MI-4 New Water Rights 2014 
2015 
2016 
2017 
2018 

$100,000 
$100,000 
$100,000 
$100,000 
$100,000 

6-Year Capital Improvement Total  $13,487,300 
(1) CCI = 5213 per ENR November 2012. 
(2) CIP totals only include portion City will fund.  Does not include 

developer projects.   
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Chapter 1 
WATER SYSTEM DESCRIPTION 
 

 
 
INTRODUCTION 
In accordance with Washington Administrative Code 
(WAC) 246-290-100 and the Washington State Department of 
Health (DOH), water system plans need to be updated every 
6 years or more frequently if necessary to reflect the current 
conditions of the water system.  This Plan has been prepared to 
update the 2008 City of Sequim (the City) Water System Plan, 
using the DOH Water System Design Manual, December 2009 and 
the DOH Water System Planning Handbook, April 1997.  Copies 
of the Washington State Department of Health Project Approval 
Application and Submittal Forms are included in Appendix A. 
 
SYSTEM OWNERSHIP AND 
MANAGEMENT 
The City of Sequim owns and operates a municipal water system 
which serves the majority of the incorporated City, as well as a 
portion of unincorporated Clallam County south of the City.  The 
DOH water system identification number for the City is 77620-Y.  

Please Use this Space to Keep Notes 
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A copy of the Water Facilities Inventory Report (WFI) is included 
in Appendix B. 
 
The City is governed by a City Manager and a seven member City 
Council.  The City’s current mailing address is: 
 

City of Sequim 
152 West Cedar Street 
Sequim, Washington  98382 

 
Figure 1-1 is a vicinity map of the City.  Figure 1-2 shows the 
water system boundary, the Sequim city limits and the current 
urban growth area (UGA). 
 
SYSTEM BACKGROUND 
 
WATER SYSTEM HISTORY 
The City is located on the Sequim prairie in the northeast portion 
of Clallam County.  The City is situated between the Strait of Juan 
de Fuca, Sequim Bay, the Dungeness River and the Olympic 
Mountain Range.  Original settlement on the Sequim prairie was 
by Jamestown/S’Klallam Indians.  The first Europeans settled on 
the prairie in 1853.  During this time, logging, farming, and 
seafood canning were the main industries of the area.  Chronic 
summer droughts, however, plagued the area limiting settlement.  
The first irrigation system was installed in 1885, utilizing the 
Dungeness River as a resource.  With irrigation came the 
expansion of grain, root, cattle, and dairy farming.  The City was 
incorporated in 1913 with a population of 300. 
 
The City’s first water system, which served several blocks of 
central Sequim and was fed by a spring, was purchased from J.L. 
Keeler in 1922.  A bond issue was passed by the City in 1929 to 
bring water from the Dungeness River and build the first reservoir 
constructed by the City.  A second water transmission main was 
constructed from the reservoir in 1948, and in 1953, another bond 
issue was passed to construct a second reservoir, an intake line 
from the Dungeness River, and replacement water lines for the 
original wood stave water pipe. 
 
A study of the City’s water system was completed in 1973.  As a 
result of this study, additional water system improvements were 
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made to the City’s water system.  These improvements included 
covering the city reservoir, metering connections, and replacing 
substandard water lines.  Another report was completed in 1983 
and addressed issues of water quality, water resources, and 
conservation.  Improvements made to the City’s water system that 
were recommended in this report included covering the 
500,000-gallon reservoir, development of the Silberhorn Wellfield, 
installation of a chlorination system in the intake piping, and 
construction of a new infiltration gallery along the Dungeness 
River.  In 1986, the 200,000-gallon 480 Zone reservoir was 
constructed and the Silberhorn Wellfield was brought on line.  In 
1995 the City’s 1.7 million-gallon (MG) reservoir was constructed, 
the Port Williams Well No. 1 was drilled, and the 5th and McCurdy 
Booster Station was built.  In 1998, Port Williams Well No. 2 was 
drilled and equipped.  In 2008 the Solana development was 
constructed which is served by a 1 MG reservoir and two booster 
stations.  In 2009, a third well was drilled and equipped at the Port 
Williams Wellfield. 
 
Since 2000, the City expanded the water system to the northwest to 
serve the new commercial zone along Washington Street, upsized 
existing water mains in the downtown areas, and improved service 
with additional water mains for distribution and water quality.  The 
current water system base map is shown on Figure 1-2. 
 
GEOGRAPHY 
The Sequim prairie is generally temperate, with an average rainfall 
over the last 5 years of approximately 16 inches per year.  The 
prairie, which is in the shadow of the Olympic Mountain Range, 
gently slopes toward the Strait of Juan de Fuca.  Topography 
within the City ranges from approximately 0 to 700 feet above 
mean sea level (MSL).  Figure 1-3 shows the topography of the 
Sequim area. 
 
The City is located within the Dungeness River, Cassalery Creek, 
Gierin Creek, Bell Creek and Johnson Creek drainage basins.  The 
Dungeness River is located west of the City and has a basin 
covering approximately 197 square miles.  A series of glacial 
advances and retreats, interrupted by periods of non-glacial 
deposition, deposited several hydrogeologic units in the greater 
Sequim area.  Groundwater flow within the area’s aquifers 
generally occurs from south to north-northeast, where it discharges 
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into Sequim Bay or the Strait of Juan de Fuca.  The City has 
delineated critical aquifer recharge areas and development 
regulation in these areas with Sequim Municipal Code 
Chapter 18.80.100.  Virtually the entire Sequim area is designated 
as a High Aquifer Recharge Area, containing Carlsboro-Puget-
Dungeness and Hoypus-Sequim-Agnew soils groups, which are 
highly permeable. 
 
SOIL CONDITIONS 
Figure 1-4 shows the location of the various soil types within the 
UGA.  The majority of the City of Sequim service area is made up 
of gravelly sandy loams of Sequim or Carlsborg series. 
 
SENSITIVE AREAS 
Site sensitive areas within the water service area include those 
classified as wetlands, seismic hazard areas, landslide hazard 
areas, flood hazard areas, and water bodies.  Site sensitive areas 
are shown on Figure 1-5.  Categories of site sensitive areas are 
described in further detail below.  Development regulations within 
sensitive areas are included in Sequim Municipal Code Chapter 18. 
 
Erosion Hazard Areas 
These areas are especially subject to erosion, if disturbed, and may 
not be well suited for high-density developments or intensive land 
uses.  Parts of the Bell Hill area and the hills to the north and south 
of the City’s Water Reclamation Facility (WRF) are erosion hazard 
areas.  
 
Seismic Hazard Areas 
Seismic hazard areas are those with low density soils that are more 
likely to experience greater damage due to seismic-induced 
subsidence, liquefaction, ground-shaking, or landslides.  Seismic 
hazard areas are regulated mainly with respect to public safety and 
with the exception of potential mass wasting due to an earthquake.  
Any water source, storage or distribution facilities in a seismic 
hazard area must be designed to minimize risk of harm from 
seismic activity.  These hazard areas do not coincide with major 
water facilities; however, a seismic event could cause considerable 
damage to water lines in some areas that might experience 
significant earth movement. 
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Flood Hazard Areas 
Flood hazard areas are regions adjacent to lakes, rivers, and 
streams that are prone to flooding during peak runoff periods.  
Flood hazard areas deserve special attention due to the sensitive 
nature of their ecosystems as well as the potential for damage to 
structures located in the floodplain. 
 
Landslide Hazard Areas 
Landslide hazard areas include areas potentially subject to risk of 
land movement due to a combination of geologic, topographic, and 
hydrologic factors.  Specific buffers and building setbacks apply to 
any development that abuts or contains these areas.  The buffers 
may be reduced based on special studies.  With respect to water 
systems, these development regulations can affect the amount of 
buildable area (and therefore, impervious surface) and/or reduce 
the potential risk for landslides and mass wasting that could impact 
water infrastructure and natural resources.  Slide hazards areas are 
those that are prone to unstable behavior due to steep slopes, lack 
of vegetation, or unconsolidated soils.   
 
Wetlands 
Wetlands are defined as areas that are inundated with water for at 
least part of the year.  Wetlands support valuable and complex 
ecosystems and consequently development is severely restricted if 
not prohibited in most wetlands.  The National Wetlands Inventory 
maps identify several small wetlands in the area of the City’s 
UGA. 
 
There are specific buffers and allowable alterations for 
development within a designated wetland area.  There are also 
requirements for special studies and determinations to be 
performed to identify and classify wetlands.  In general, Clallam 
County does not allow impacts to regulated wetlands; however, if 
such impacts are unavoidable, then mitigation measures are 
required. 
 
Water Bodies 
Lakes and streams are classified as sensitive areas due to the 
variety of plants and animals that they support.  The City has 
designated stream corridor zones which are planning areas with 
variable width setbacks from the ordinary high water mark 
elevation of the stream or water course, or from the top of the bank 
or dike.  The primary surface water features within or near the City 
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of Sequim water service area are the Strait of Juan de Fuca, 
Washington Harbor, Bell Creek and the Dungeness River.  The 
Dungeness River flows north past Sequim on the west side of the 
City. 
 
Fish and Wildlife Habitat 
Fish and wildlife habitat is defined as areas which meet the 
definition of a “Fish and Wildlife Habitat Critical Area” pursuant 
to WAC 365-190-080(5) as well as Sequim Municipal Code 
Chapter 18.80 and is essential for maintaining specifically listed 
species in suitable habitats.  Any proposed activity within 300 feet 
of these areas requires that a habitat assessment be prepared.  This 
assessment is circulated to all the appropriate agencies for review.  
After review, a Habitat Management Plan may be required to 
address the project’s impacts, provide background information on 
specific species, and recommend protection and mitigation 
measures for those species. 
 
After implementation, an assessment and evaluation of the success 
of the irrigation measures is required.  This plan is again circulated 
to the appropriate agencies for review.  Minimum buffers from the 
critical habitat area may be required.  As the main watercourses in 
the area, maintaining the water quality in Bell Creek and the 
Dungeness River is of particular concern. 
 
EXISTING SYSTEM 
A description of the facilities currently owned and operated by the 
City is provided in the following sections.  Figure 1-2 shows the 
major water system facilities on a map of the City, and Figure 1-6 
is a schematic of water system pressure zones and facilities. 
 
SUPPLY SOURCES AND WATER RIGHTS 
The City currently utilizes three sources of supply: the Infiltration 
Gallery (River Supply), the Silberhorn Wellfield, and the Port 
Williams Wellfield.  The City’s sources and water rights are 
summarized in Table 1-1. 
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Table 1-1  Existing Source Information 
 

Parameter Dungeness River(1) 
Infiltration 

Gallery 
Silberhorn 
Wellfield 

Port Williams 
Wellfield 

DOH Source ID S01 S01 S02 S05 
Number and/or 
Type of Source(s) Surface Water Groundwater 

Collection System
3 Groundwater 

Wells 
3 Groundwater 

Wells 

Year Installed  N/A 1979  1985 and 2010  1995, 1998 and 
2009 

Water Right 
Number 

No. 1316, Cert. of 
Change Vol. 1 pg. 

426, Cert. of Change 
Vol. 1-2 pg. 106 

No. 2102, Cert. 
of Change Vol 1-

1 pg. 107 
No. G2-23856 No. G2-29239 

Water Right Priority 
Date May 23, 1924 February 15, 

1953 June 12, 1975 June 13, 1995 

Annual Water Right 
(ac-ft) None specified 1,160 690 1,850(3) 

Instantaneous Water 
Right (gpm) 628(2) 718 700 2,250 

Total Installed 
Capacity (gpm) N/A 350(4) 780(5) 1,760(6) 

(1) Dungeness River surface water intake is not used. 
(2) Water right specifies 1.4 cfs. 
(3) Supplemental to existing water rights.   
(4) Infiltration gallery flows by gravity siphon and is limited by hydraulic 

constraints to maintain siphon. 
(5) Total capacity for all three wells at Silberhorn Wellfield.  The total 

production is limited to 700 gpm by instantaneous water rights. 
(6) Total capacity for all three wells at Port Williams Wellfield. 
 
Dungeness River and Infiltration Gallery 
The City’s original water right was for surface water withdrawal 
from the Dungeness River.  Surface water withdrawals were 
discontinued in the early 1950s as a result of construction of the 
Infiltration Gallery.  Currently, the City receives water from the 
Infiltration Gallery and does not take surface water.  The 
Infiltration Gallery consists of a horizontal collector system made 
of perforated pipe buried in a gravel filter pack under the stream 
bank of the Dungeness River.  The perforated pipe feeds a central 
collection well and water flows by gravity siphon to the City’s 
420 Reservoir and distribution system.  This type of collection 
system is known as a Ranney Well.  The City was granted a 
Certificate of Change of Point of Diversion for the Dungeness 
River water right in 1954 to the same location as the Infiltration 
Gallery.  The Infiltration Gallery has been identified as being 
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hydraulically connected to the River but not as groundwater under 
the influence of surface water.  As such, the City is required to 
disinfect this source by providing a concentration-time (CT) of 6 
as described in the treatment section below. 
 
Silberhorn Wellfield 
The Silberhorn Wellfield, DOH source number SO2, consists of 
three wells.  Information on the individual wells is presented in 
Table 1-2.  Currently, the City operates the wells on an alternating 
basis to equalize use.  During periods of higher demand the City 
uses two wells simultaneously.  The Silberhorn wells are equipped 
with 40 hp, 460V, 3 phase submersible pumps which were 
designed with a pumping capacity of 400 gpm at 306 feet total 
dynamic head (TDH).  The City currently operates each of these 
wells at a reduced pumping rate of 260 gpm due to aquifer and 
screen issues.  Each Silberhorn well is located in a below grade 
vault that houses the wellhead and control valve.  An onsite control 
building holds the control equipment, telemetry, chlorination 
system, and generator.  The Silberhorn Wellfield pumps to the 
City’s 1.7 MG reservoir and the 420 Zone.  The Silberhorn 
Wellfield is equipped with a 75 kW standby generator. 
 

Table 1-2  Silberhorn Wellfield 
 

Well Number 
DOH Source 

Number 
Development 

Date 
Capacity

(gpm) Depth (feet) 
Silberhorn #1 SO6 8/4/1975(1) 260 241 
Silberhorn #2 SO7 7/25/1985 260 175 
Silberhorn #3 SO9 8/29/1985 260 220 

(1) Well #1 redeveloped 3/23/2010. 
 
Port Williams Wellfield 
The Port Williams Wellfield, DOH source number SO5, currently 
consists of three wells.  Information on the individual wells is 
presented in Table 1-3.  Each well has a 100 hp, 480V, 3 phase 
submersible pump which was designed with a pumping capacity of 
approximately 600 gpm at 570 feet TDH.  Currently, the City 
operates the wells on an alternating basis.  During periods of high 
demand, all three wells will operate simultaneously. 
 
The City’s water right permit (refer to Chapter 3 for more 
discussion of water rights) allows for the drilling of up to five 
wells at the Port Williams Wellfield.  The facilities are constructed 
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such that future wells will pump through the Control Building and 
will be connected to the 12-inch water main located on Port 
Williams Road.  The Control Building houses the control 
equipment, telemetry, chlorination equipment, and flow meter.  An 
on-site 200 kW generator is located outside the Control Building.  
Each well is equipped with an individual flow meter and pump 
control valve.  The wells operate according to the water level in 
the 1.7 MG reservoir or by pressure in the 350 Zone.  The wells 
pump directly to the 350 Zone.  In order to supply the 1.7 MG 
Reservoir and the 420 Zone, the Port Williams Wellfield operates 
in tandem with the 5th and McCurdy Booster Station.  When the 
Port Williams Wells are called to operate, the 5th and McCurdy 
Booster Station is activated.  If pressures in the 350 Zone are 
sufficient, a flow control valve at the booster station opens to allow 
excess flow from the 350 Zone to be pumped to the 420 Zone and 
into the reservoir.  Total withdrawal from the Port Williams 
Wellfield is limited to the customer demand in the 350 Zone and 
the capacity of the 5th and McCurdy Booster Station.  Further 
discussion of operation of the Port Williams Wellfield and the 5th 
and McCurdy Booster Station is provided later in this chapter. 

Table 1-3  Port Williams Wellfield 
 

Well Number 
DOH Source 

Number 
Effective 

Date(1) Capacity (gpm) Depth (feet) 
Port Williams #1 SO3 4/12/1996 600 420 
Port Williams #2 SO4 5/21/1999 600 379 
Port Williams #3 SO8 6/23/2009 560 381 

(1) Source: DOH Sentry database. 
 
TREATMENT 
All three of the City’s sources are chlorinated.  The Port Williams 
Wellfield utilizes 12 percent sodium hypochlorite which is injected 
at the Control Building.  Each well has a dedicated reciprocating 
positive displacement-type injection pump which is called to 
operate when the well is called to run. 
 
The Silberhorn Wellfield utilizes 12 percent sodium hypochlorite 
which is injected at the on-site Control Building.  The single 
injection pump is called to operate when one of the wells is called 
to run.  The injection rate must be manually adjusted if the number 
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of wells operating is changed and the rate of flow increases or 
decreases. 
 
The Infiltration Gallery utilizes 12 percent sodium hypochlorite 
which is injected at the Infiltration Gallery Control Building.  The 
hypochlorite pump is a reciprocating positive displacement-type 
pump which must be manually adjusted for changes in flow rate. 
 
DOH has determined that the Infiltration Gallery source is 
considered a groundwater source that is hydraulically connected to 
the surface waters of the Dungeness River.  Consequently, the City 
must provide sufficient residual disinfectant concentration (C) and 
contact time (T), such that the product of C and T, known as CT, 
equals a minimum of 6 as required by WAC 246-290-451.  A CT 
of 6 is provided in the transmission main from the chlorination 
injection point at the infiltration gallery before the first customer.  
An analysis of the capacity to provide CT for the Infiltration 
Gallery is provided in Chapter 3 – System Analysis. 
 
PRESSURE ZONES 
The City’s water system is divided into six pressure zones to 
provide adequate service to the customers throughout the service 
area.  The hydraulic grade lines (HGL) of the zones are labeled 
350, 420, 480, 500, 680, and 775, which refer to elevations of the 
HGL above sea level.  The HGLs of the 420, 480, and 680 Zones 
are set by reservoirs.  The HGL of the 775 Zone is set by a booster 
station.  The HGLs of the 350 and 500 Zones are set by pressure 
reducing valve (PRV) stations.  All six pressures zones can be seen 
on Figure 1-6. 
 
The 350 Zone is located in the northern portion of the City’s 
service area and is the largest zone by area.  The grade of this zone 
is set by PRVs from the 420 Zone and by the well pumps at the 
Port Williams Wellfield. 
 
The 420 Zone spans the width of the City’s service area just south 
of the 350 Zone.  The grade of this zone is set by the 
420 Reservoir.  Water is supplied to the 420 Zone and Reservoir 
by the Silberhorn Wellfield and the Infiltration Gallery.  Supply 
can also be provided by booster pumps from the Port Williams 
Wellfield in the 350 Zone or from the 500 Zone via PRVs. 
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The 480 Zone is located in the south-central portion of the service 
area.  The HGL is set by the 480 Reservoir, which is supplied by 
the 480 Booster Station from the 420 Zone.  The zone is isolated 
from the 420 Zone by closed gate valves. 
 
The 500, 680, and 775 Zones are located in the southeast portion 
of the City and serve the Solana development.  Two booster 
stations, a reservoir, and multiple PRVs were constructed in 
association with this development.  The 680 Zone Booster Station 
pumps from the 420 Zone to the 680 Zone and the Solana 
Reservoir.  The 775 Booster Station pumps from the 680 Zone to 
the 775 Zone.  The 500 Zone is supplied by a PRV from the 
680 Zone. 
 
PRV STATIONS 
The City’s water system is equipped with nine PRV stations that 
allow water to enter lower pressures zones from higher pressure 
zones.  The majority of these stations are equipped with two valves 
of different sizes.  The smaller valve is set to open first and 
provide for small or moderate demands.  The larger valve is set to 
open if a large demand such as a fire occurs and the smaller valve 
cannot provide sufficient flow.  Further discussion of the City’s 
PRVs is included in Chapter 6, Operations and Maintenance. 
 
STORAGE 
The City currently owns and operates three reservoirs totaling 
2.9 MG of active storage.  The City also has a 0.5 MG ground 
level reservoir that is currently inactive.  This reservoir would 
require significant rehabilitation prior to any future use.  The 
420 Reservoir has a capacity of 1.7 MG and serves the 420 Zone.  
The 480 Reservoir has a capacity of 0.2 MG and serves the 
480 Zone.  The Solana Reservoir has a capacity of 1 MG and 
serves the 680 Zone.  The 480 and 420 Reservoirs, along with the 
480 Booster Station and the out of service 0.5 MG reservoir are 
located on the same site.  Table 1-4 summarizes the City’s 
reservoirs. 
 
The 420 Reservoir is supplied with water from the Silberhorn 
Wellfield and the infiltration gallery.  Water in this reservoir 
provides storage for the 420 Zone and also provides water to the 
350 Zone through PRVs.  It also supplies water to the 480 Booster 
Station, which feeds the 0.2 MG Reservoir and the 480 Zone. 
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The Solana Reservoir is served by the 680 Booster Station, which 
was constructed as a part of the Solana development.  The Solana 
Reservoir provides storage for the 680 Zone, serves the 775 Zone 
by a booster station and serves the 500 Zone, 420 Zone and 350 
Zone by cascading PRVs. 
 

Table 1-4  System Reservoir Information 
 

Name Material
Construction

Date 

Overflow 
Elevation 

(ft) 
Diameter 

(ft) 
Height 

(ft) 
Volume 

(gal) 
0.2 MG 480 Reservoir Concrete 1986 481 26 51 200,000 
1.7 MG 420 Reservoir Steel 1995 420 100 29 1,700,000
1.0 MG 680 Solana Reservoir Steel 2008 680 100 18 1,000,000
     Total 2,900,000

 
BOOSTER STATIONS 
The City currently owns and operates four booster stations.  These 
stations are the 480 Booster Station, the 5th and McCurdy Booster 
Station, the 680 Booster Station and the 775 Booster Station.  The 
City’s booster stations are used to move water between pressure 
zones.  Table 1-5 summarizes the City’s booster stations. 
 
The 480 Booster Station is located at the 420 Reservoir site and 
pumps water from the 420 Reservoir to the 480 Reservoir and the 
480 Zone.  This booster station contains two centrifugal 
close-coupled 5 hp pumps each, with a pumping capacity of 
150 gpm at 86 feet TDH. 
 
The City’s 5th and McCurdy Booster Station is located near the 
corner of 5th Avenue and McCurdy Street.  The 5th and McCurdy 
Booster Station pumps water from the 350 Zone to the 420 Zone.  
The booster station has a single 10 hp, 480V, 3 phase submersible 
pump mounted with a pitless adaptor.  The station’s pumping 
capacity is 300 gpm at 95 feet TDH.  The 5th and McCurdy 
Booster Station is used when supply from the Port Williams 
Wellfield exceeds the demands in the 350 Zone.  The booster 
station allows excess supply to be stored in the 420 reservoir or 
used in the 420 Zone.  A pump control valve controls the booster 
pump, and maintains a set pressure in the lower zone by opening 
and throttling to maintain the lower zone pressure.  The booster 
station is called to operate when the Port Williams Wellfield is 
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called, however, if the PRVs at 5th Avenue and McCurdy Street are 
open allowing flow from the upper zone to the lower zone, the 
booster pump will not run. 
 
The City’s 680 Booster Station is located on Simdars Road and 
was constructed to supply the Solana development.  The 
680 Booster Station pumps water from the 420 Zone to the 
680 Reservoir.  It is equipped with three vertical multistage 
booster pumps, each with a capacity of 225 gpm at 377 TDH. 
 
The City’s 775 Booster Station is located on the Solana Reservoir 
Site and supplies the 775 Zone.  It is equipped with one low flow 
domestic pump, one high flow domestic pump and two fire pumps. 
 
Table 1-5  System Booster Station Information 
 

Name 
From 
Zone 

To 
Zone Capacity Head 

Motor 
hp 

Standby 
Power 

5th and McCurdy 
Booster Station  

350 420 300 gpm 95 ft 10 hp None 

480 Booster Station 420 480 150 gpm 86 ft 5 hp Diesel 
Standby 
Generator 150 gpm(1) 86 ft 5 hp 

680 Booster Station 420 680 225 gpm 377 ft 30 hp Propane 
Standby 
Generator 

225 gpm 377 ft 30 hp 
225 gpm(1) 377 ft 30 hp 

775 Booster Station 680 775 37 gpm 130 ft 2 hp Propane 
Standby 
Generator 

255 gpm 130 ft 15 hp 
1000 gpm 130 ft 50 hp 

1000 gpm(1) 130 ft 50 hp 
(1) Standby pump. 
 
INTERTIES 
The City water system currently has no interties with other water 
purveyors.  Potential interties will be investigated and developed 
when possible with bordering water purveyors.  Interties can 
provide systems with redundant supply if a system’s sources are 
out of service. 
 
Potential interties are possible with the Callam County PUD and 
with the Marina Water System.  The City has identified CIP 
projects that will allow interconnection between the systems.  For 
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the PUD, a connection is anticipated in the Solana area which will 
allow the City to serve the Miller Road area as well as the Emerald 
Highlands area.  This will required the wheeling of water through 
the PUD system.  Interties with PUD will be negotiated per the 
1995 Agreement between the City and PUD.  For the Marina 
Water System, a future intertie is anticipated when water mains 
from the City reach the boundary of the Marina System.  The 
Marina Water System’s Water System Plan anticipates connections 
along West Sequim Bay Road and along Washington Harbor Loop. 
 
DISTRIBUTION SYSTEM 
The City distribution and transmission system consists of 
approximately 341,500 lineal feet of pipe, ranging in size from 
2-inch to 16-inch in diameter. 
 

Table 1-6  System Pipe Lengths and Size(1) 
 

 
Pipe Diameter (inches) 

Approximate Length of Pipe in 
System (lineal ft.) 

4 inch and smaller 17,000 
6 inch 59,800 
8 inch 141,700 
10 inch 56,400 
12 inch 64,800 
16 inch 1,800 
Total 341,500 

(1) Date: July 2012.  Source: City of Sequim GIS. 
 
ADJACENT PURVEYORS 
The City’s adjacent water purveyors are shown on Figure 1-7.  
Table 1-7 summarizes the names and pertinent water system 
information for these systems and is followed by descriptions of 
each system.  The City’s adjacent purveyors include both Group A 
and Group B systems.  The DOH classifies public water systems as 
Group A if they serve more than 15 connections, or 25 or more 
people per day for 60 or more days per year.  The DOH classifies 
systems which serve less as Group B. 
 



City of Sequim Water System Comprehensive Plan 

Chapter 1 – Water System Description 
Page 1-15 

Table 1-7  Adjacent Water Purveyor Information 
 

Water System Name 
DOH 

ID 
Current 

Connections

Source 
Capacity 

(gpm) 

Storage 
Capacity 

(gal) 

In City/ 
UGA/ 

Outside 
UGA 

Battelle NW Marine Lab 10351 3 100 26,000 UGA 
Baywood Village Mobile Home 
Park 36754 52 14 10,000 Outside 

UGA 
Deytona 19184 28 72 0 UGA 
Flauras Acres HOA 25600 53 115 0 UGA 
Happy Valley Estates 30975 16 42 65,000 Outside 

UGA 
Huffman Water System 00805 13 20 27,000 Outside 

UGA 
Lee Water Company 46658 71 230 22,030 Outside 

UGA 
Palo Verde 02315 16 70 0 UGA 
PUD Evergreen 

24181 626 405 444,000 
City/UGA/ 

Outside 
UGA 

Sequim Bay Resort and Marina 
(Wayne) 36421 25 120 150,000 City 

Sequim Elks Lodge #2642 03645 22 50 0 City 
Still Road Water System 19689 10 30 0 UGA 
Sun Meadows HOA 04511 115 245 130,000 Outside 

UGA 

Sunland Water District 85260 851 1,100 240,000 
Outside 
UGA 

Trowbridge Court Condo 
Association 00339 16 60 0 UGA 

Vista water System 58144 91 527 80,000 UGA 
West Sequim Bay 54192 138 138 60,000 Outside 

UGA 
 
Battelle Northwest Marine Lab 
The Battelle Northwest Marine Lab (Battelle) water system is a 
Group A system that serves the Pacific Northwest National 
Laboratory’s Sequim Marine Research Operations facility.  The 
system is currently located outside of the city limits but within the 
City’s UGA.  Battelle is a nonprofit research institute and operator 
of the Pacific Northwest National Laboratory for the Department 
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of Energy.  Battelle owns approximately 100 acres including 
upland and waterfront areas.  The campus currently consists of 
7 developed acres supporting approximately 50,000 square feet of 
laboratory, office, and storage space divided between the main 
building on the upper campus and the waterfront buildings.  The 
facility currently employs approximately 100 people.  According 
to the Clallam County Comprehensive Plan, the Campus Master 
Plan for the facility identifies potential future expansions of 
180,000 to 240,000 square feet and an additional 200 to 
300 employees over a 10- to 20-year timeframe. 
 
Fresh water for the facility is currently provided by an on-site 
artesian well with a capacity of approximately 100 gpm.  The 
water is pumped to a 125,000-gallon wood stave reservoir on the 
upland portion of the property.  Fresh water is currently used for 
both process and domestic purposes, with process usage, which is 
primarily for laboratory purposes, accounting for approximately 
98 percent of the total fresh water usage. 
 
Baywood Village Mobile Home Park Water System 
The Baywood Village Mobile Home Park water system is a 
Group A system that serves an area located outside of the City’s 
UGA to the east of the City.  The system serves 52 connections.  
The system is served by one well, which has a capacity of 
approximately 14 gpm, and the system has a storage capacity of 
approximately 10,000 gallons. 
 
Clallam County PUD No. 1 Evergreen Water System 
The Clallam County PUD No. 1 (PUD) operates five water 
systems, one of which is the Evergreen Water System located 
south of the City’s water service area.  The Evergreen Water 
System service area, which includes areas inside and outside of the 
City’s UGA and city limits, is shown in Figure 1-7.  The 
Evergreen Water System was formed in 1993 by combining three 
smaller water systems: the Highland Hills Water System, the 
Del-Hur Happy Valley Estates II, and the Loma Vista Water 
System.  The Highland Hills and Del-Hur Happy Valley Estates II 
water systems served the Bell Hill area.  The Loma Vista water 
system is located on Silberhorn Road. 
 
The service area is divided into eight pressure zones.  The existing 
system consists of six wells, four concrete reservoirs, four booster 
stations, and transmission and distribution system piping which 
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mainly consists of 4-, 6-, and 8-inch-diameter pipe.  The total 
source capacity of the Evergreen water system’s wells is 
approximately 920 gpm.  Two of the Evergreen water system’s 
other wells have had high manganese levels and are only used 
during emergencies.  The total storage capacity of the system is 
444,000 gallons. 
 
The Evergreen water system also includes water service to the 
Emerald Highlands subdivision.  Section 7 of the 1995 Agreement 
between the City and the PUD states that these improvements are 
owned by the City, and until such time as the City has 
infrastructure to provide water to this development, the PUD shall 
use these water mains to provide water service to the subdivision.  
The PUD is responsible for operation and maintenance of these 
water mains until they no longer serve the subdivision.  The 
Agreement includes a procedure for payment of severance costs 
and connection fees upon the City providing service to the 
subdivision.  A copy of the 1995 Agreement is provided in 
Appendix C. 
 
Flauras Acres Homeowners Association Water System 
The Flauras Acres Homeowners Association water system is a 
Group A community system which serves approximately 
50 residential connections.  The system’s service area is within the 
City’s UGA but currently outside the city limits southeast of the 
City core.  The service area population of the water system is 
estimated to be approximately 150.  The Association owns three 
wells, two of which are used only as emergency sources.  The 
primary well has a capacity of approximately 115 gpm and is 
treated with rapid sand filtration.  The water system currently has 
no storage capacity. 
 
Happy Valley Estates Water System 
The Happy Valley Estates water system is a Group A system that 
serves approximately sixteen residential connections.  The 
system’s service area is located outside of the City’s UGA 
southeast of the City.  The system is served by two wells, which 
have capacities of approximately 42 gpm and 35 gpm.  The smaller 
well is only used seasonally.  Storage is provided by a 
65,000-gallon reservoir.   
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Huffman Water System 
The Huffman water system is a Group B system that serves 
approximately thirteen connections, providing service to an area 
which encompasses 22 parcels of land.  The system’s service area 
is located outside of the City’s UGA southeast of the City.  The 
system is served by one well, which has a capacity of 
approximately 18 gpm.  Storage is provided by a 26,150-gallon 
reservoir.  A pressure tank regulates pressures in the system and 
signals the booster pumps.  All pipe in the existing distribution 
system is PVC. 
 
Lee Water Company 
The Lee Water Company is located outside of the City’s UGA 
northwest of the City and is made up of the Golden Eagle and the 
Sunway Park water systems.  Source for the water system is 
provided by three wells with a combined capacity of 
approximately 135 gpm.  Chlorination is provided at the three 
wells, the system’s storage consists of an 18,000-gallon concrete 
reservoir, and the distribution system consists mainly of 6-inch 
asbestos-cement and PVC pipe.  The water system serves a total of 
71 connections, all of which are single-family residential.  Sources 
for the system are currently not metered, and only 34 service 
connections are metered.  The Lee Water Company does not 
anticipate any growth due to lack of developable property in the 
vicinity. 
 
Palo Verde Water System 
The Palo Verde water system is a group A system that serves an 
area located outside of the city limits but within the western 
portion of the City’s UGA.  The system serves 16 connections.  
The system is served by one well, which has a capacity of 
approximately 70 gpm.  Palo Verde system is not currently 
approved by the Department of Health to serve additional 
connections. 
 
Sequim Bay Resort and Marina Water System 
The Sequim Bay Resort and Marina (Marina) water system, which 
is currently owned by Wayne Enterprises, is located within the city 
limits on the southeast side of the City. 
 
The water system has three types of service connections: the John 
Wayne Marina, the Sequim Bay Resort, and single-family 
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residences.  The John Wayne Marina is a 300 slip Marina, which 
currently has 30 residents that live aboard boats full time.  The 
Sequim Bay resort contains 40 RV hookups, restrooms with 
showers, a small laundry, a caretaker’s residence, an office, and 
eight cabins.  Approximately 25 single-family residences are 
connected to the distribution lines from the existing reservoir.  The 
water system source is provided by two wells and storage is 
provided by a 150,000-gallon reservoir.  A booster pump station 
serves the system’s upper pressure zone. 
 
The Marina water system anticipates significant expansion in the 
future.  Current plans for the properties in the system’s service area 
include a resort community, which will include a hotel, a lodge, 
retail commercial space, multifamily residences, and single-family 
residences. 
 
Sequim Elks Water System 
The Sequim Elks water system is a Group A system that serves an 
single parcel located in the northern portion of the City within the 
city limits.  The system serves approximately 22 connections, 
including RV hookups and a meeting building with an office.  The 
system is served by one well, which has a capacity of 
approximately 50 gpm. 
 
Still Road Water System 
The Still Road Water System is a Group B system that serves 
approximately ten residential connections and has a service area 
population of approximately 20.  The system’s service area is 
within the City’s UGA but outside the current city limits southeast 
of the city core.  This system’s DOH water system identification 
number is 19689.  The water system’s source is provided by one 
chlorinated well with a capacity of 30 gpm.  The water system 
currently has no storage capacity. 
 
Sun Meadows HOA Water System 
The Sun Meadows HOA water system is a Group A system that 
serves an area located outside of the City’s UGA to the east of the 
City.  The system serves 115 connections.  The system is served by 
one well, which has a capacity of approximately 240 gpm, and the 
system has a storage capacity of approximately 130,000 gallons. 
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SunLand Water District 
SunLand Water District is a Group A system that serves an area 
located outside of the City’s UGA to the north of the City.  The 
system serves 851 connections.  The system is served by two 
wells, with a total capacity of approximately 1,100 gpm, and the 
system has a storage capacity of approximately 240,000 gallons.  
The system serves a residential area with a golf course. 
 
Trowbridge Court Condo Association Water System 
The Trowbridge Court Condo Association water system is a 
Group A system that serves an area located outside of the city 
limits but within the northern portion of the City’s UGA.  The 
system serves 16 connections.  The system is served by one well, 
which has a capacity of approximately 60 gpm. 
 
Vista Water System 
The Vista Water System is a Group A water system located in the 
northern part of the City’s UGA, but is outside the current city 
limits.  The Vista water system is owned by Olympic Vista 
Development, Inc.  The water system, which was originally called 
North Olympic Vista water system, was purchased from R&R 
Enterprises in 1991.  The water system serves a total of 
91 connections, all of which are single-family residential.  Source 
for the water system is provided by two wells, each with capacities 
of 360 gpm.  However, water rights limitations restrict 
instantaneous withdrawal to 152 gpm for either well and 
33 acre-feet per year annual withdrawal.  A 77,000-gallon concrete 
storage reservoir was built in 1993.  The system is pressurized by 
two 1,000-gallon hydropneumatic tanks and two 750 gpm booster 
pumps.  Emergency pumping is provided by a diesel powered 
2,000 gpm fire flow pump.  The distribution system mainly 
consists of 8-inch-diameter PVC pipe.  Water rights are currently 
the restricting factor which might limit expansion.  No water 
treatment is currently needed, however, chlorination facilities have 
been installed in the pump house and chlorination can be 
performed should the need arise. 
 
West Sequim Bay Water System 
The West Sequim Bay water system is a Group A system that 
serves a residential area located outside of the City’s UGA to the 
southeast of the City.  The system serves 138 connections.  The 
system is served by two wells, which have a combined capacity of 
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approximately 96 gpm, and the system has a storage capacity of 
approximately 60,000 gallons. 
 
REGIONAL PURVEYORS 
Several water purveyors serve the areas of unincorporated Clallam 
County to the north and west of the City.  Figure 1-8 is a map 
showing the regional purveyors.  Table 1-8 gives the names and 
pertinent water system information for these systems.  Additional 
information on regional purveyors is included in Appendix J. 
 
Table 1-8  Regional Water Purveyor Information 
 

Water System Name 
DOH 

ID 
Current 

Connections 

Source 
Capacity 

(gpm) 

Storage 
Capacity

(gal) 
Brandt Point 16190 28 53 16,500 
Carlsborg Mobile Estates 00029 53 80 15,500 
Dungeness Bay Plat 20300 161 247 99,000 
Dungeness Beach 20350 82 107 N/A 
Dungeness Beach Plat McAlmond Farm 33662 14 55 630 
Dungeness Golf Course and Mt Vista 20453 60 800 5,000 
Dungeness Heights 20425 131 610 79,000 
Dungeness Meadows 20445 198 180 56,000 
Elwha Place HOA 01581 26 150 N/A 
Estates 08166 335 800 175,000 
Forest Ridge 25949 30 75 30,000 
Green Acres Mobile Home Park 29358 49 185 N/A 
Jamestown on Wilcox Lane 06344 44 85 N/A 
Kevca Water 29496 40 60 1,000 
Madrona Ridge 50085 28 200 50,000 
Mains Farm 50400 158 168 45,000 
Meadowbrook Village 10774 26 50 N/A 
Olympic View 05151 16 45 525 
Parkwood Mobile Home Comm. 02699 210 320 55,000 
PUD Carlsborg 00307 237 320 340,000 
Sunland Shores 85257 53 145 N/A 
Woodland Heights 98182 45 171 1,500 
 
SERVICE AREA 
In accordance with the Washington State Municipal Water Law 
(MWL), the City is required to designate a retail service area 
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within which it has a duty to serve all customers, and if 
appropriate, also designate a future service area and a wholesale 
service area. 
 
The City currently serves customers within its city limits, with the 
exception of areas served by either the PUD, Sequim Elks 
Lodge 2642, or by the Marina Water System.  In the future the 
City plans to serve is its current UGA boundaries as well as some 
adjacent areas outside the current UGA which it is logical for the 
City to serve.  In addition, future service may be provided by the 
City to areas outside the UGA currently served by other water 
purveyors.  A map of service areas for the City can be found on 
Figure 1-7.  A description of these areas is detailed in the 
following section. 
 
RETAIL SERVICE AREA 
The City acknowledges that it has a duty to serve all new 
connections within its designated retail service area.  The retail 
service area must include the existing service area and areas where 
new service will be provided.  The City defines the extent of its 
retail service area as the current city limits less the areas currently 
served by the PUD through agreement, the service areas of the 
Marina Water System and the Sequim Elks Lodge 2642.  The City 
and PUD have an Intergovernmental Water Service Area 
Agreement that defines policies for service between the two water 
systems.  Appendix C contains the Intergovernmental Water 
Service Area Agreement. 
 
While the City has a duty to serve new connections within the 
Retail Service Area, there are five threshold factors that must be 
met prior to providing service.  These are: 

 
1. The City has sufficient water rights to provide 

service. 
2. The City has sufficient capacity to serve water in a 

safe and reliable manner. 
3. The service request is consistent with adopted local 

plans and development regulations. 
4. Service can be provided in a timely and reasonable 

manner. 
5. Service can be provided in accordance with City 

policies, specifications, and standards. 
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FUTURE SERVICE AREA 
The City’s future service area includes the UGA and adjacent areas 
where the City may provide logical service in the future if the 
UGA is expanded.  The City intends to provide water service to 
new developments within the UGA in areas that are not served by 
other purveyors.  The UGA boundary extends beyond the city 
limits in many locations surrounding the City.  Portions of the 
UGA areas outside of the current city limits are served by the 
PUD.  Several smaller water systems also serve within the UGA 
but outside the city limits.  The City may acquire water systems 
when the area they serve becomes annexed to the City. 
 
Service to the City’s future service area will be governed by the 
1995 Agreement with the PUD states that “as areas are annexed 
into the City during the term of this Agreement, the service area 
boundary shall be reviewed by representatives of each party 
hereto, and appropriate adjustments made.”  The Agreement also 
states that as areas where the PUD currently does not serve are 
annexed into the City, the City will decide whether to provide 
service or will authorize the PUD to do so in the future.  In 
addition, this agreement states that the City has the option to give 
notice to the PUD of the City’s intent to assume service of areas 
serviced by the PUD within the city limits existing at the date of 
the agreement. 
 
Decisions on whether to acquire other water systems will be made 
on a case-by-case basis at the request of the water system.  For 
areas not served by the PUD, adoption of this Water System Plan 
defines the following guidelines the City will apply in deciding 
whether to acquire existing water systems: 

 
• Acquisition must be requested by the water system, 

the Washington State Department of Health, or the 
Clallam County Health Department. 

• The water system must meet the City’s standards.  
If improvements are required in order to meet the 
City’s standards, they will be funded by the water 
system requesting acquisition. 

• A hydraulic analysis, funded by the water system 
requesting acquisition, must be completed to further 
identify any required improvements, and this 
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hydraulic analysis may result in the need for the 
water system requesting acquisition to finance 
improvements to the City of Sequim’s water 
system. 

• Payment of the City’s General Facilities Charge is 
required. 

• Annexation into the City is required if applicable. 
 
Specific provisions for acquiring existing water systems are 
included in the draft Satellite Water System Program 
(Appendix D).  For areas served by the PUD, the provisions of the 
1995 Agreement shall apply. 
 
WHOLESALE SERVICE AREA 
A wholesale service area is defined as an area where a water 
purveyor provides water to other water purveyors through an 
intertie.  The City does not currently provide wholesale service to 
any other water systems.  However, in the future there may be the 
opportunity to provide wholesale service to other systems through 
future interties.  The Marina Water System and the West Sequim 
Bay Water System has been identified as potential wholesale 
customers.  The City and the Marina Water System have the 
potential for a future intertie when City water mains reach the 
Marina System boundary.  At that time the City and the Marina 
Water System may choose to implement a wholesale water 
contract wherein the City could sell water through an intertie.  The 
City currently has no plans to intertie directly with West Sequim 
Bay, but it may elect to wheel water through the Marina System to 
provide wholesale service to West Sequim Bay at a future date.  
Wheeling water means to transfer water through another water 
system’s infrastructure. 
 
SERVICE AREA AGREEMENTS 
In addition to the service area acquisition procedure described 
above, the 1995 Agreement describes the wholesaling and 
wheeling of water between the City and PUD, purchase prices for 
transfers of facilities between the City and PUD, and standards for 
PUD service within the City’s existing city limits and UGA.  The 
Agreement may be terminated by either party after the tenth year 
of the Agreement and at 5-year intervals thereafter. 
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The City also has an interlocal agreement and service extension 
review program with Clallam County to ensure orderly 
development of the unincorporated Sequim Urban Growth Area.  
Appendix C contains a copy of the Agreement with Clallam 
County. 
 
ZONING AND FUTURE LAND USE 
Existing zoning within the city limits and optimum land use within 
the UGA are presented in Tables 1-9 and 1-10, respectively.  
Zoning and land use are shown in Figures 1-9 and 1-10, 
respectively.  This data was obtained from the City’s Zoning and 
Land Use maps, effective July 25, 2011. 
 
Table 1-9  City of Sequim Zoning Classifications Summary(1) 

 
Zoning Classification Total (acres) Percent of Total 
Single Family Residential 1,859 45.4% 
Multi-Family Residential 385 9.4% 
Commercial 424 10.3% 
Mixed Use 392 9.6% 
Public Facilities 392 9.6% 
Agricultural Conservancy 40 1.0% 
ROW/Streets 607 14.8% 
Total 4,100 100.0% 
(1) Source: City of Sequim Official Zoning Map revised by 

Ordinance 2011-016, effective July 25, 2011.  A copy of this map is 
provided in Appendix D. 
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Table 1-10  City of Sequim Optimum Land Use Classifications 
Summary(1) 

 
Land Use Classification Total (acres) Percent of Total 
Single Family Residential 2,781 51.8% 
Multi-Family Residential 491 9.1% 
Commercial 533 9.9% 
Mixed Use 393 7.3% 
Public Facilities 428 8.0% 
Agricultural Conservancy 40 0.7% 
ROW/Streets 705 13.1% 
Total 5,370 100.0% 
(1) Source: City of Sequim Optimum Land Use Map revised by Ordinance 2011-016, effective July 25, 2011.  

A copy of this map is provided in Figure 1-10. 
 
FUTURE CITY GROWTH 
The City has identified two specific areas where future growth is 
anticipated to occur.  These include the east side of the system 
along West Sequim Bay Road from Whitefeather Way north to the 
Battelle property.  Development to the south of Whitefeather Way 
will depend upon the buildout of the Marina Water System.  The 
other growth area is the City Core area where future commercial 
development is anticipated.  This area is bounded to the south by 
Highway 101, to the north by Fir Street and on the east and west 
by River Road and Simdars Road respectively.  The City’s map of 
preliminary plats along with the future growth areas is presented 
on Figure 1-11. 
 
SERVICE AREA POLICIES AND 
CONDITIONS OF SERVICE 
The City’s 2006 Comprehensive Plan Update and the City of 
Sequim Municipal Code (SMC) identifies policies related to the 
City’s water system.  The DOH has established a list of policies 
that should be addressed in a water system comprehensive plan.  
Table 1-11 provides a listing of these policies, definitions, 
associated City policies, and sources.  
 



R-II

MU

R-III

PF

R-IV

C-III

SCHOOL

PARK

C-II(M)

C-II(G)

DMU-I

DC DMU-II

C-I(NC)

AGRICULTURE CONSERVANCY

R
IV

E
R

 R
D

S 
 3

R
D

 A
V

E

PORT WILLIAMS RD

W  FIR ST

E  WASHINGTON ST

DOE RUN RD

SC
H

M
U

C
K

 R
D

N
  5

TH
 A

V
E

W  WASHINGTON ST

WEST SEQUIM BAY RD

W  HENDRICKSON RD

EV
A

N
S

 R
D

FOX HOLLOW RD

MEDSKER RD

MILLER RD

N
  B

R
O

W
N

 R
D

HOLLAND RD

OLD OLYMPIC HWY

E  FIR ST

KE
E

LE
R

 R
D

N
  S

E
Q

U
IM

 A
VE

BROWNFIELD RD

HIGHWAY 101

H
A

PP
Y

 V
A

LL
EY

 R
D

STONE RD

W  PRAIRIE ST

W  SPRUCE ST

ELK PASS RD

PA
LO

 A
LT

O
 R

D

E  CEDAR ST

N
  R

H
O

D
E

FE
R

 R
D

S
  7

TH
 A

V
E

E  SPRUCE ST

N
  7

TH
 A

V
E

W  BELL ST

FA
LC

O
N

 R
D

OWLS NEST RD

M
C

C
O

M
B

 R
D

S
  S

E
Q

U
IM

 A
V

E

STAMPEDE DR

RAVENS RIDGE RD

W  ALDER ST

JO
H

N
 S

C
O

TT
 R

D

KING DR

WILLIAMSON RD

SI
M

D
A

R
S

 R
D

N
  P

R
IE

S
T 

R
D

W  CEDAR ST

S
  5

TH
 A

V
E

SO
LAN

A PKY

PRIEST LN
S

  4
TH

 A
V

E

FAWN LN

N
  K

E
N

D
A

LL
 R

D

COULTER RD

SE
Q

U
IM

-D
U

N
G

E
N

E
S

S
 W

Y
W  MAPLE ST

CARRIAGE DR

SPY GLASS LNW  EUNICE ST

N
  D

U
N

LA
P 

AV
E

S
  9

TH
 A

V
E

MANTLE RD

W  HEMLOCK ST

WRIGHT RD

HILLSIDE DR

LESLIE LN

N
  B

LA
K

E
 A

VE

SP
O

R
SE

EN
 R

D

E  ALDER ST

S 
 2

N
D

 A
V

E

S
  S

C
O

TT
 D

R

M
C

FA
R

LA
N

D
 D

R

W  RESERVOIR RD

O
S

P
R

E
Y

 G
LE

N
 R

D

BE
LL

 B
O

TT
O

M
 R

D

JUNCO RD

H
O

U
S

E
 R

D

W  SPRUCE CT

EL
IZ

A
BE

TH
 L

N

CLEARVIEW LN
C

H
E

LS
A

M
IS

H
 D

R

GRANT RD

CORAL DR

DAISY LN

PO
N

D
 L

N

N
  4

TH
 A

V
E

ROBBINS RD

M
O

R
G

AN
 D

R

O
V

E
R

 S
T

N
  2

N
D

 A
V

E

W  PINE ST

S 
 S

TI
LL

 R
D

GRIFFITH FARM RD

W
HITEFEATHER W

Y

NICKI LN

W  BRACKETT RD

O
'C

O
NNO

R DR

SECOR RD

MARLO DR

DAIRY VIEW LN

E  SILBERHORN RD

QUAILS ROOST RD

LESTER WY

LOTUS LN

FLYIN
G

 C
LO

UD
 ST

SH
AU

N
A

 P
L

DELTA WY

N
  9

TH
 A

V
E

W  DEYTONA ST

H
U

D
O

N
 R

D

N  B
EV

ER
AG

E 
ST

M
A

R
S

H
ALL R

D

ST
A

R
E

S
 L

N

WASHINGTON HARBOR RD

E  OAK ST

E  BLAIR AVE

G
R

AY
S

M
A

R
S

H
 L

N

BARBARA ST

LO
IS

 L
N

AM
E

TH
ES

T 
D

R

TOKEN LN

N
  K

N
A

P
M

A
N

 A
V

E

BELL CREEK LN

W  OAK CT

SANFORD LN

E  WILLOW ST

N
  M

AR
IO

TT
 A

V
E

N
  G

O
VA

N
 A

V
E

LAKEVIEW DR

M
AR

IN
ER

S D
R

S
  B

R
O

W
N

 R
D

S
  B

LA
K

E
 A

V
E

LORRAINE DR

BEESON RD

IOKA RD

RAINVIEW LN

HARRIETTE LN

SUNLAND DR

H
E

R
E

FO
R

D
 LN

Q
U

IE
T 

P
L

W  NORMAN ST

VA
LL

E
Y

 V
IE

W
 D

R

D
U

K
E

 D
R

COHO LOOP DR

BELLWAY RD

C
R

O
W

N
V

IE
W

 L
N

RIAH RD

KN
IG

H
T 

AV
E

E  GREY FOX RD

E  HAMMOND ST

EL
K

 L
O

O
P

BAYWOOD VILLAGE RD

SA
IL

O
R

'S
 L

N

W  MCCURDY RD

WAGNER LN

BI
G

 F
O

O
T 

LN

E  WASHINGTON PL

AVELLANA RD

N
  R

Y
S

E
R

 A
V

E

N
  P

O
R

TS
ID

E
 W

Y

COVINGTON CT

DAY LN

ST
O

N
E

 F
A

R
M

 R
D

N
  M

AL
IA

 L
N

E COBBLESTONE LN

HAW
KS W

Y

AMERICA BLVD

TA
M

E
R

LA
N

E
 L

P

FARMVIEW RD

COVEY RUN LN

G
LE

N
D

A
LE

 D
R

N
  S

U
N

N
Y

S
ID

E
 A

V
E

N
  M

IN
ST

R
EL

 R
D

M
C

C
O

M
B

 L
N

EL RIO LN

PLUM TREE LN

W
  Q

U
A

IL
 L

N

BARNFATHER RD

N
  C

A
M

D
E

N
 C

T

M
O

R
G

ISO
N

 LP

E  GLACIER VIEW DR

S
  M

IS
TY

 M
E

AD
O

W
 L

N

AL
IC

E
 P

A
R

K
 L

N

W  HAMMOND ST

W HELEN CT

E  HENDRICKSON RD

ETTA ST

LO
FG

R
IN

 R
D

PATRIOT WY

VI
K

IN
G

 W
Y

E  PRAIRIE ST

O
VE

RL
O

O
K 

TR

LU
N

D
 L

N

C
H

O
IC

E
 L

P

PE
TA

L 
LN

SPRINGWATER LN

GOLD CT

KE
TT

Y
 L

N

JESSLYN LN

S
  S

H
AW

 L
N

EX
E

TE
R

 S
T

RILEY RD

FI
TZ

G
E

R
A

LD
 R

D

W  DESERET AVE

ALPINE LP

SKUNK HOLLOW RD
E  BELL ST

SYCAMORE ST

JU
A

N
IT

A
 C

T

NARROW WAY

W  PINE CT

TOPAZ W
Y

STEPHENS PL

EN
C

H
A

N
TM

E
N

T 
W

Y

W  EUREKA WY

WRIGHT LN

BI
G

 S
K

Y
 L

N

W  SALAL PL

E  MAPLE ST

S
  P

E
A

C
E

FU
L 

M
E

AD
O

W
 L

N

TA
LU

S
 D

R

N
  W

O
O

LS
E

Y
 C

T

O
LD

 C
O

YO
TE

 W
Y

LI
LL

IA
N

 R
ID

G
E

 D
R

R
O

W
LA

N
D

 D
R

BE
LL

 M
E

A
D

O
W

 L
N

MICHELLE LN

MOLENDA LN

YV
E

TT
E

 P
L

STA
G

 LN

SU
N

D
A

E
 D

R

M
A

LIA
N

D
R

A
 D

R

S
  6

TH
 A

V
E

OPAL LN
E  PHEASANT LN

N
  S

E
A

L 
S

T

N
  S

C
O

TT
 D

R

MOCKINGBIRD LN

HERON WY

RAVEN WAY

SA
M

P
S

O
N

 C
T

PUFFIN PL

C
R

AF
TS

M
A

N
 C

T

D
O

E R
U

N
 R

D
HAPPY VALLEY RD

S
  7

TH
 A

V
E

SPY GLASS LN

OLD OLYMPIC HWY

HIGHWAY 101

S
  S

E
Q

U
IM

 A
V

E

WEST SEQUIM BAY RD

E  FIR ST

WASHINGTON HARBOR RD

E  HAMMOND ST

LEGEND:
URBAN GROWTH AREA
CITY LIMITS
RETAIL SERVICE AREA
PARCELS

ZONING:
AGRICULTURE CONSERVANCY
C-I(NC) NEIGHBORHOOD COMMERCIAL
C-II(G) GENERAL RETAIL
C-II(M) MEDICAL AND PROFESSIONAL OFFICES
C-III GENERAL COMMERCIAL
DC DOWNTOWN CORE
DMU-I DOWNTOWN MIXED USE I
DMU-II DOWNTOWN MIXED USE II
MU - MIXED USE
R-II SINGLE FAMILY RESIDENTIAL
R-III MULTI-FAMILY RESIDENTIAL (MEDIUM)
R-IV MULTI-FAMILY RESIDENTIAL (HIGH)
SCHOOL
PARK / OPEN SPACE
PF - PUBLIC FACILITIES

CITY OF SEQUIM

2012 WATER SYSTEM PLAN
FIGURE 1-9

ZONING MAP

³
0 2,000 4,0001,000

Feet

M:\SEQUIM\11593 - 2012 Water System Plan\GIS\FIGURE 1-9 ZONING.mxd



R-II

C

R-IV

RDP

R-III

PF

MU

SCHOOL

PARK

DMU-I

DC DMU-II

AGRICULTURE CONSERVANCY

R
IV

E
R

 R
D

S 
 3

R
D

 A
V

E

PORT WILLIAMS RD

W  FIR ST

E  WASHINGTON ST

DOE RUN RD

SC
H

M
U

C
K

 R
D

N
  5

TH
 A

V
E

W  WASHINGTON ST

WEST SEQUIM BAY RD

W  HENDRICKSON RD

EV
A

N
S

 R
D

FOX HOLLOW RD

MEDSKER RD

MILLER RD

N
  B

R
O

W
N

 R
D

HOLLAND RD

OLD OLYMPIC HWY

E  FIR ST

KE
E

LE
R

 R
D

N
  S

E
Q

U
IM

 A
VE

BROWNFIELD RD

HIGHWAY 101

H
A

PP
Y

 V
A

LL
EY

 R
D

STONE RD

W  PRAIRIE ST

W  SPRUCE ST

ELK PASS RD

PA
LO

 A
LT

O
 R

D

E  CEDAR ST

N
  R

H
O

D
E

FE
R

 R
D

S
  7

TH
 A

V
E

E  SPRUCE ST

N
  7

TH
 A

V
E

W  BELL ST

FA
LC

O
N

 R
D

OWLS NEST RD

M
C

C
O

M
B

 R
D

S
  S

E
Q

U
IM

 A
V

E

STAMPEDE DR

RAVENS RIDGE RD

W  ALDER ST

JO
H

N
 S

C
O

TT
 R

D

KING DR

WILLIAMSON RD

SI
M

D
A

R
S

 R
D

N
  P

R
IE

S
T 

R
D

W  CEDAR ST

S
  5

TH
 A

V
E

SO
LAN

A PKY

PRIEST LN
S

  4
TH

 A
V

E

FAWN LN

N
  K

E
N

D
A

LL
 R

D

COULTER RD

SE
Q

U
IM

-D
U

N
G

E
N

E
S

S
 W

Y
W  MAPLE ST

CARRIAGE DR

SPY GLASS LNW  EUNICE ST

N
  D

U
N

LA
P 

AV
E

S
  9

TH
 A

V
E

MANTLE RD

W  HEMLOCK ST

WRIGHT RD

HILLSIDE DR

LESLIE LN

N
  B

LA
K

E
 A

VE

SP
O

R
SE

EN
 R

D

E  ALDER ST

S 
 2

N
D

 A
V

E

S
  S

C
O

TT
 D

R

M
C

FA
R

LA
N

D
 D

R

W  RESERVOIR RD

O
S

P
R

E
Y

 G
LE

N
 R

D

BE
LL

 B
O

TT
O

M
 R

D

JUNCO RD

H
O

U
S

E
 R

D

W  SPRUCE CT

EL
IZ

A
BE

TH
 L

N

CLEARVIEW LN
C

H
E

LS
A

M
IS

H
 D

R

GRANT RD

CORAL DR

DAISY LN

PO
N

D
 L

N

N
  4

TH
 A

V
E

ROBBINS RD

M
O

R
G

AN
 D

R

O
V

E
R

 S
T

N
  2

N
D

 A
V

E

W  PINE ST

S 
 S

TI
LL

 R
D

GRIFFITH FARM RD

W
HITEFEATHER W

Y

NICKI LN

W  BRACKETT RD

O
'C

O
NNO

R DR

SECOR RD

MARLO DR

DAIRY VIEW LN

E  SILBERHORN RD

QUAILS ROOST RD

LESTER WY

LOTUS LN

FLYIN
G

 C
LO

UD
 ST

SH
AU

N
A

 P
L

DELTA WY

N
  9

TH
 A

V
E

W  DEYTONA ST

H
U

D
O

N
 R

D

N  B
EV

ER
AG

E 
ST

M
A

R
S

H
ALL R

D

ST
A

R
E

S
 L

N

WASHINGTON HARBOR RD

E  OAK ST

E  BLAIR AVE

G
R

AY
S

M
A

R
S

H
 L

N

BARBARA ST

LO
IS

 L
N

AM
E

TH
ES

T 
D

R

TOKEN LN

N
  K

N
A

P
M

A
N

 A
V

E

BELL CREEK LN

W  OAK CT

SANFORD LN

E  WILLOW ST

N
  M

AR
IO

TT
 A

V
E

LAKEVIEW DR

N
  G

O
VA

N
 A

V
E

M
AR

IN
ER

S D
R

S
  B

R
O

W
N

 R
D

S
  B

LA
K

E
 A

V
E

LORRAINE DR

BEESON RD

IOKA RD

RAINVIEW LN

HARRIETTE LN

SUNLAND DR

H
E

R
E

FO
R

D
 LN

Q
U

IE
T 

P
L

W  NORMAN ST

VA
LL

E
Y

 V
IE

W
 D

R

D
U

K
E

 D
R

COHO LOOP DR

BELLWAY RD

C
R

O
W

N
V

IE
W

 L
N

RIAH RD

KN
IG

H
T 

AV
E

E  GREY FOX RD

E  HAMMOND ST

EL
K

 L
O

O
P

BAYWOOD VILLAGE RD

SA
IL

O
R

'S
 L

N

W  MCCURDY RD

WAGNER LN

BI
G

 F
O

O
T 

LN

E  WASHINGTON PL

AVELLANA RD

N
  R

Y
S

E
R

 A
V

E

N
  P

O
R

TS
ID

E
 W

Y

COVINGTON CT

DAY LN

ST
O

N
E

 F
A

R
M

 R
D

N
  M

AL
IA

 L
N

E COBBLESTONE LN

HAW
KS W

Y

AMERICA BLVD

TA
M

E
R

LA
N

E
 L

P

FARMVIEW RD

COVEY RUN LN

G
LE

N
D

A
LE

 D
R

N
  S

U
N

N
Y

S
ID

E
 A

V
E

N
  M

IN
ST

R
EL

 R
D

M
C

C
O

M
B

 L
N

EL RIO LN

PLUM TREE LN

W
  Q

U
A

IL
 L

N

BARNFATHER RD

N
  C

A
M

D
E

N
 C

T

M
O

R
G

ISO
N

 LP

E  GLACIER VIEW DR

S
  M

IS
TY

 M
E

AD
O

W
 L

N

AL
IC

E
 P

A
R

K
 L

N

W  HAMMOND ST

W HELEN CT

E  HENDRICKSON RD

ETTA ST

LO
FG

R
IN

 R
D

PATRIOT WY

VI
K

IN
G

 W
Y

E  PRAIRIE ST

O
VE

RL
O

O
K 

TR

LU
N

D
 L

N

C
H

O
IC

E
 L

P

PE
TA

L 
LN

SPRINGWATER LN

GOLD CT

KE
TT

Y
 L

N

JESSLYN LN

S
  S

H
AW

 L
N

EX
E

TE
R

 S
T

RILEY RD

FI
TZ

G
E

R
A

LD
 R

D

W  DESERET AVE

ALPINE LP

SKUNK HOLLOW RD
E  BELL ST

SYCAMORE ST

JU
A

N
IT

A
 C

T

NARROW WAY

W  PINE CT

TOPAZ W
Y

STEPHENS PL

EN
C

H
A

N
TM

E
N

T 
W

Y

W  EUREKA WY

WRIGHT LN

BI
G

 S
K

Y
 L

N

W  SALAL PL

E  MAPLE ST

S
  P

E
A

C
E

FU
L 

M
E

AD
O

W
 L

N

TA
LU

S
 D

R

N
  W

O
O

LS
E

Y
 C

T

O
LD

 C
O

YO
TE

 W
Y

LI
LL

IA
N

 R
ID

G
E

 D
R

R
O

W
LA

N
D

 D
R

BE
LL

 M
E

A
D

O
W

 L
N

MICHELLE LN

MOLENDA LN

YV
E

TT
E

 P
L

STA
G

 LN

SU
N

D
A

E
 D

R

M
A

LIA
N

D
R

A
 D

R

S
  6

TH
 A

V
E

OPAL LN
E  PHEASANT LN

N
  S

E
A

L 
S

T

N
  S

C
O

TT
 D

R

MOCKINGBIRD LN

HERON WY

RAVEN WAY

SA
M

P
S

O
N

 C
T

PUFFIN PL

C
R

AF
TS

M
A

N
 C

T

D
O

E R
U

N
 R

D
HAPPY VALLEY RD

S
  7

TH
 A

V
E

SPY GLASS LN

OLD OLYMPIC HWY

HIGHWAY 101

S
  S

E
Q

U
IM

 A
V

E

WEST SEQUIM BAY RD

E  FIR ST

WASHINGTON HARBOR RD

E  HAMMOND ST

LEGEND:
URBAN GROWTH AREA
CITY LIMITS
RETAIL SERVICE AREA
PARCELS

LANDUSE:
AGRICULTURE CONSERVANCY
C - COMMERCIAL
DC DOWNTOWN CORE
DMU-I DOWNTOWN MIXED USE I
DMU-II DOWNTOWN MIXED USE II
MU - MIXED USE
R-II SINGLE FAMILY RESIDENTIAL
R-III MULTI-FAMILY RESIDENTIAL (MEDIUM)
R-IV MULTI-FAMILY RESIDENTIAL (HIGH)
SCHOOL
PARK / OPEN SPACE
PF - PUBLIC FACILITIES
RESEARCH & DEVELOPMENT PARK

CITY OF SEQUIM

2012 WATER SYSTEM PLAN
FIGURE 1-10

OPTIMUM LAND USE MAP

³
0 2,000 4,0001,000

Feet

M:\SEQUIM\11593 - 2012 Water System Plan\GIS\FIGURE 1-10 LANDUSE.mxd



LEGEND:
RETAIL SERVICE AREA
CITY CORE DEVELOPMENT AREA
SOUTHEAST DEVELOPMENT AREA
SOUTHWEST DEVELOPMENT AREA

CITY OF SEQUIM
2012 WATER SYSTEM PLAN

FIGURE 1-11
ANTICIPATED GROWTH AREAS

³
0 2,000 4,0001,000

Feet

M:\SEQUIM\11593 - 2012 Water System Plan\GIS\FIGURE 1-11 GROWTH AREAS.mxd



City of Sequim Water System Comprehensive Plan 

Chapter 1 – Water System Description 
Page 1-27 

Table 1-11  City of Sequim Service Area Policies 
 

Policy Name 
 

Policy Description 
 

City Policy 
 

Source 
Wholesaling of 
Water 

Conditions which must 
be met to obtain a 
wholesale agreement 
included in the 
conditions of service 
for wholesaling of 
water. 

Not currently applicable, 
but allowable with PUD in 
future per 1995 Agreement 
with PUD.  Would require 
development of a new 
interlocal agreement for 
wholesale with other 
purveyors. 

2012 Water System 
Plan, 1995 Sequim/PUD 

Agreement 

Wheeling of Water Conditions met for 
water wheeled to 
another system, i.e., 
compatible water 
quality, engineering, 
etc. 

Wheeling will be 
considered between Sequim 
and PUD per the 1995 
Agreement. This would 
require the development of 
a wheeling agreement 
between the systems 
following the wheeling 
principals of the 1995 
agreement.  Wheeling with 
other purveyors, such as the 
Marina Water System and 
the West Sequim Bay 
Water System will be 
governed by new 
agreements specific to 
those arrangements. 

2012 Water System 
Plan, 1995 Sequim/PUD 

Agreement 

Intertie Policy Construction of 
interties between 
systems requires DOH 
approval and an intertie 
agreement between 
connected systems. 

The 1995 Agreement 
provides for the 
development of interties 
between PUD and the City 
if determined to be in both 
system’s best interests as 
determined by written 
concurrence.  Interties with 
other purveyors would 
require development of 
new agreements. 

2012 Water System 
Plan, 1995 Sequim/PUD 

Agreement 
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Table 1-11 – (continued)  City of Sequim Service Area Policies 
 

Policy Name 
 

Policy Description 
 

City Policy 
 

Source 
Annexation Policy How city annexation 

relates to the provision 
of water service.  

Annexation or no-protest 
agreement required to 
connect to system.  If City 
annexes area with existing 
PUD customer, City has 
discretion whether to 
require connection.  
Assume ownership of the 
water system infrastructure 
serving the property upon 
annexation unless provided 
otherwise by an existing 
contract for services.  

SMC 13.72.025; 1995 
Sequim/PUD 
Agreement 

Direct Connection  Connection of new 
developments directly 
to existing water 
system.  

All new developments 
within the city limits and 
UGA shall connect to the 
existing City or PUD water 
system. 

2012 Water System 
Plan; 1995 Sequim/PUD 

Agreement 

Satellite System 
Management 
Policy 

Ownership, service and 
assistance provided to 
systems not directly 
connected to the City’s 
water system. 

The City will not allow 
satellite systems within the 
City’s UGA.  The City 
may consider providing 
satellite management for 
systems outside the UGA if 
the conditions of the City’s 
Satellite Management 
Policy are met. 

City of Sequim Draft 
Satellite Management 
Program, Appendix D 

Surcharge for 
Outside Customers 

City’s surcharge for 
customers outside 
corporate limits. 

Customers outside city 
limits pay a 50% surcharge 
on monthly water rates. 

SMC Chapter 13.72 and 
13.84.040 

Design and 
Performance 
Standards Policy 

Minimum design and 
performance standards 
for new development.  

All development shall 
conform to the City’s 
Streets and Utilities 
Development Regulations 
and Design Standards. 

City of Sequim Utilities 
Development 

Regulations are included 
in Appendix E.  City 
Design Standards are 

included in Appendix F. 
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Table 1-11 – (continued)  City of Sequim Service 
Area Policies 
 

Policy Name 
 

Policy Description 
 

City Policy 
 

Source 
Urban Growth 
Areas 

Responsibility of 
service is provided in 
UGA, how provided, 
and how financed. 

Water service will be 
available and service 
extensions allowed to 
customers outside the city 
limits and within the UGA 
if development meets the 
land use plan density 
requirements, and 
development is consistent 
with land use policies and 
requirements of the City’s 
Comprehensive Plan; Costs 
of water system extensions 
associated with new 
development shall be paid 
for by the developers. 

2012 Water System 
Plan; SMC 

Chapter 13.72.025 

Late-Comer 
Agreements 

Policy on allowing 
latecomer agreements 
for those who propose 
to extend the water 
system, and provisions 
of pay back. 

Evaluated on a 
case-by-case basis. 

2012 Water System 
Plan; SMC 13.72.025F 

and 13.98 

Oversizing Policy City provides funds to 
install larger than 
needed facilities to 
allow for future 
development, if 
needed. 

Evaluated on a 
case-by-case basis. 

2012 Water System Plan

Cross-Connection 
Control Program 

Policy on regulations of 
cross-connections, 
including steps taken if 
a cross-connection is 
discovered. 

See Appendix F City of Sequim Cross 
Connection Control 

Program, SMC 13.120 
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Table 1-11 – (continued)  City of Sequim Service Area Policies 
 

Policy Name 
 

Policy Description 
 

City Policy 
 

Source 
Extension Policy Policy regarding 

extension of the 
system, including 
identity of responsible 
party.  Design 
standards and payment 
included in conditions 
of service.  

Plans for extensions must 
be approved by the City.  
All costs of line extensions 
are paid by the user, 
including construction, 
inspection, and city costs.  
Extensions of service in 
city limits and UGA have 
priority over extensions 
outside UGA except in 
cases of risk to public 
health. 

SMC Chapter 
13.72.025, 13.76.010 

and 13.100 

Duty To Serve Per Municipal Water 
Law the City has a 
requirement to provide 
service within the retail 
service area. 

Retail service area is 
defined and five threshold 
criteria must be met before 
service can be provided. 

2012 Water System Plan 

Connection Fees 
and General 
Facilities Charges 

Connection fees and 
general facilities 
charges are collected 
when new connections 
to the system are made 
to cover the value of 
existing infrastructure. 

The City sets connection 
fees and general facilities 
charges by ordinance based 
on financial analysis. 

SMC Chapter 13.72 

 
APPLICATIONS FOR NEW SERVICE 
Applications for new water service from the City must meet the 
City’s requirements as outlined in Sequim Municipal Code (SMC) 
Chapter 13.12.  The applicant is required to submit an application 
in writing that contains the required information including the 
location of the property, the owner of the property, the address of 
the party paying the water bill, the size of service necessary and 
the purpose for which the water will be used.  The applicant’s 
service will be reviewed per the five threshold criteria presented 
for retail service and the City will make a determination to accept 
or reject the application within 30 days.  If an application is 
rejected the applicant can appeal that decision to the City Council. 
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Transfer of Water between WRIAs 
For the purposes of regulating water use, Ecology has divided the 
state into 62 areas know as Water Resource Inventory Areas 
(WRIAs).  These areas are hydrologically defined basins in which 
provide a context for regulation of surface and ground water.  The 
UGA of the City of Sequim is located primarily in WRIA No. 18 
(Elwha/Dungeness) with a small part in the east located in WRIA 
No. 17 (Quilcene/Snow).  Generally, WRIAs are hydrologically 
isolated from each other.  Currently regulations are pending for a 
portion of WRIA 18 in the form of the Dungeness Water Rule.  
This rule will affect how water appropriations are assigned and 
close many surface water bodies to new consumptive uses.  
 
Generally, the City’s water sources and uses are all located within 
WRIA No. 18.  However, as future growth occurs in the eastern 
portion of the service area the City’s water service area will span 
the WRIA boundary.  Additionally, the City is investigating the 
prospects of acquiring the Marina Water System, which is located 
in WRIA 17.  There is currently no known limitation to 
transferring water through a water system between two WRIAs.  
The City, as a municipal water supply agency, defines its water 
rights place of use as its approved service area.   
 
RELATED PLANNING DOCUMENTS 
The following documents were consulted in the preparation of this 
Water System Comprehensive Plan: 
 

City of Sequim, City of Sequim Official Zoning Map, 
July 2011 
This document was used to obtain the City’s current 
Zoning designations. 
 
City of Sequim, City of Sequim Optimum Land Use 
Map, July 2011 
This document was used to obtain the City’s current 
Optimum Land Use designations. 

 
Northwestern Territories, Inc., Sequim Bay Resort & 
Marina Water System, Water System Plan, Draft 
Version, June 2011 
This document provides information on the Sequim Bay 
Resort and Marina Water System (Resort and Marina 
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System).  This water system plan provides descriptions of 
the existing system as well as future expansion plans.  The 
plan is written to account for the eventual transfer of water 
system ownership over to the City of Sequim.  The Resort 
and Marina System is owned by the John Wayne Family 
and is described in further detail in the adjacent purveyors 
section. 
 
CH2M Hill, Inc., Public Utility District No. 1 of Clallam 
County Water System Plan, September 2010 
This document provides information on the Clallam County 
PUD No. 1 Evergreen Water System.  This water system 
plan provides descriptions of the existing system as well as 
future expansion plans.  
 
Pacific Groundwater Group, Construction, Testing and 
Recommended Operation Port Williams Well #3, 
March 2008 
This document presents a completion report for the third 
well at the Port Williams Wellfield.  It includes information 
such as well logs, aquifer testing, well yield assessment and 
recommended well operation. 
 
Gray & Osborne, Inc., City of Sequim Water System 
Plan, March 2007 
This document presents the City’s last Water System Plan.  
Much of the reference documentation in the current Plan 
was taken from the March 2007 Water System Plan. 
 
City of Sequim, City of Sequim Comprehensive Plan 
Update, 2006 
This document was used to obtain the City’s Urban Growth 
Area boundary and Optimum Land Use Map. 

 
Gray & Osborne, Inc., City of Sequim Wastewater 
Plan, 2006 
This document presents the planning efforts for the City’s 
wastewater facilities for the future.  The City has a Class A 
Water Reclamation Facility that provides irrigation water 
to the various facilities throughout the City. 
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Gray & Osborne, Inc., Water System Improvements 
1999, Operation and Maintenance Guides, Vol. I, 1999 
This document provides operation and maintenance 
information for Port Williams Wells No. 1 and No. 2, the 
5th and McCurdy Booster Station, the 1.7 MG reservoir, 
and the 3rd Avenue PRV Station.  A general operations 
description, Port Williams well logs, short-term water use 
permit for Port Williams Well No. 1 and Well No. 2, and 
product information are provided. 
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Chapter 2 
BASIC PLANNING DATA 
 

 
 
INTRODUCTION 
Basic planning data essential for the assessment of the City’s water 
demands are presented in this chapter.  Information is included 
regarding historical growth and water demands, population 
projections based on growth rates established in the City’s Draft 
2012 Comprehensive Plan, and water demand projections.  
Information presented is used to evaluate the condition of the 
existing system and determine future needs based on foreseeable 
demographic trends for the next 20 years. 
 
EXISTING SERVICES, POPULATION, AND 
WATER DEMAND 
 
TOTAL SERVICE CONNECTIONS 
The City’s total number of active service connections as of 2011 
was approximately 2,193.  These connections represented 
4,099 total units.  Historical connections and units data are 
presented in Tables 2-1 and 2-2, respectively.  The irrigation 
category was added to the billing system in March 2011.  

Please Use this Space to Keep Notes 
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Previously, irrigation connections were included in the totals for 
commercial and public.  There were also a number of irrigation 
connections that were not included in the previous totals.  Accurate 
analysis of trends in historical water service connections and units 
is complicated by the recategorization of significant numbers of 
units in the last 4 years. 
 

Table 2-1  City of Sequim Active Service Connections 
 

Category 2007 2008 2009 2010 2011 
Single-Family Residential 1,612 1,645 1,648 1,656 1,652 
Multifamily Residential 43 50 48 48 51 
Commercial 360 382 386 388 341 
Hotel, Motel and RV Park 9 10 11 11 11 
Public 29 30 32 33 22 
Irrigation(1) N/A N/A N/A N/A 116 
Total 2,053 2,117 2,125 2,136 2,193 

(1) Irrigation category created in 2011 reclassified from public and commercial. 
 

Table 2-2  City of Sequim Units 
 

Category 2007 2008 2009 2010 2011 
Single-Family Residential(1) 1,647 1,688 (3) 1,866 (3) 1,861 1,862 
Multifamily Residential(2) 1,091 1,267 (3) 1,129 (3) 1,140 1,158 
Commercial 538 540 543 552 498 
Hotel, Motel and RV Park 305 365 443 443 443 
Public 29 30 32 33 22 
Irrigation(4) N/A N/A N/A N/A 116 
Total 3,610 3,890 4,013 4,029 4,099 

(1) Single-family residential units include duplexes. 
(2) Multifamily residential units include any residential facility with three or more units. 
(3) Between 2008 and 2009, the Sherwood Village area was recategorized from multifamily to single-family. 
(4) Irrigation category created in 2011. 

 
HISTORICAL RESIDENTIAL POPULATION 
The City’s population, as measured by the 2010 Census, was 
6,606 people.  The City’s water system serves the majority of 
population within the city limits.  Some areas within the city limits 
are served by either PUD or the Marina Water System.  The City 
has an Interlocal Agreement for service with PUD that allows for 
transfer of service area between the two systems.  The Marina 
Water System Water System Plan anticipates the eventual transfer 
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of the Marina Water System to the City Sequim.  For the purposes 
of this analysis the residential population in 2010 of the City of 
Sequim’s water system will be assumed to be equal to the 2010 
Census population.  The 2000 Census reported the City’s 
population at 4,334 people.  The average annual growth rate 
between 2000 and 2010 was 4.3 percent.  This growth includes 
both new development and annexation of new areas into the City. 
 
HISTORICAL WATER USE 
Water production and use within the City of Sequim are metered 
and monitored.  Water production data is collected from source 
meters daily, and reported on a monthly basis.  The City’s service 
meters are read monthly. 
 
Production History 
Table 2-3 presents the City’s source production history for 2007 
through 2011.  Figure 2-1 illustrates the City’s historical 
production. 
 
Total source production has shown a general decreasing trend over 
the last 6 years, with the exception of 2009, which was an 
exceptionally high water use year.  During this time, the City’s use 
of their sources has changed as well with significantly increased 
usage of the Infiltration Gallery and decreased usage of the 
Silberhorn Wellfield.  This may be due to decreasing yields from 
Silberhorn due to aquifer levels and screen issues.  Since the 
Infiltration Gallery flows by gravity and requires no pumping, the 
City has reason to maximize flow from this source.  Port Williams 
has had more consistent usage than the other two sources, but has 
still shown lower usage in recent years.  This may be due to 
increased usage of the Infiltration Gallery source to provide the 
bulk of the flow with Port Williams providing peak supply. 
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Table 2-3  Metered Water Production 
 

 
 

Year 

Annual Production (gallons) 
Infiltration 

Gallery 
Silberhorn 
Wellfield 

Port Williams 
Wellfield Total 

2007 85,212,000 128,456,000 141,957,800 355,625,800 
2008 91,678,000 119,431,000 141,816,800 352,925,800 
2009 132,995,000 107,285,000 123,040,000 363,320,000 
2010 136,718,000 62,778,000 133,680,600 333,176,600 
2011 138,738,000 66,964,000 121,563,300 327,265,300 

 
Figure 2-1  Annual Production by Source 
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The average and maximum day production for the City’s sources 
for 2007 through 2011 is shown in Table 2-4.  Average day is 
determined by dividing the total production for the year by the 
number of days in the year.  Maximum day production numbers 
are obtained from the daily production records from the City’s 
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sources.  The ratio of maximum day production to average day 
production is also shown.  The ratio of maximum day production 
to average day production will be used to predict future maximum 
day demands.  To be conservative, the maximum calculated ratio 
of 2.2 will be used for water demand projections. 
 
Table 2-4  Maximum Day Production (Gallons per Day) 
 

Year Max Day 
Max Day 

Production 
Average Day 
Production 

MDD/ADD 
Ratio 

2007 July 17, 2007 2,117,100 974,300 2.2 
2008 September 1, 2008 1,971,300 966,900 2.0 
2009 July 30, 2009 2,146,000 995,400 2.2 
2010 August 16, 2010 1,922,900 912,800 2.1 
2011 August 6, 2011 1,688,300 896,600 1.9 

   Average Ratio 2.1 
   Assumed Ratio 2.2 
 
Consumption History 
The City’s total water consumption for years 2007 through 2011, 
based on customer meter data, is presented in Table 2-5.  This data 
was collected from records provided from the City’s billing 
system.  Water use is broken down by customer class as defined by 
the City’s rate structure.  Reuse totals are included in the table, and 
total consumption of the water system is shown both with and 
without reuse water used by water system customers.  The reuse 
water included on customer bill records is produced by the City’s 
Water Reclamation Facility and supplied to various irrigators in 
the City.  The City’s water consumption has been generally steady, 
with 2009 being the highest usage year. 
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Table 2-5  Consumption by Customer Class (Gallons per Year) 
 

Customer Category 2007 2008 2009 2010 2011 
Single-Family Residential 98,703,941 98,628,056 118,610,652 108,543,469 100,830,871 
Multifamily Residential 50,476,207 55,183,535 44,242,704 45,365,564 45,312,172 
Commercial(1) 99,841,252 102,196,285 117,540,855 100,318,514 65,913,610 
Hotel, Motel and RV Park 7,677,300 7,479,058 9,839,775 10,305,577 9,542,887 
Public(1) 19,114,841 19,561,756 21,549,947 16,526,005 8,511,125 
Irrigation(1) N/A N/A N/A N/A 38,989,141 
Total Usage without Reuse 275,813,541 283,048,690 311,783,933 281,059,130 269,099,807 
Reuse 3,997,918 3,245,400 4,811,143 5,089,497 5,601,046 
Total Usage with Reuse 279,811,459 286,294,090 316,595,077 286,148,627 274,700,853 

(1) For years 2007 through 2010 Irrigation usage was included in Commercial and Public customer classes. 
 
Seasonal Users and Seasonal Usage Variability 
The total number of users served by a water system typically varies 
throughout the year as residents go on vacations or visit second 
homes and visitors stay for business or vacation.  The variability in 
residents was quantified by analyzing the water usage records 
provided by the City.  To develop an estimate of the number of 
seasonal residents the records were searched for accounts that had 
very low usage during the months of December, January, and 
February.  This is considered to be indicative of the number of 
seasonal users, residents who move to a second home during the 
winter months, or so-called “snowbirds.”  For the years 2010 and 
2011 the estimated number of customers that could be considered 
seasonal users is approximately 80 connections or 4.5 percent of 
single-family customers.  This number was consistent with data on 
standby customers provided by the City.  The variability in 
seasonal demand that can be attributed to the seasonal user 
population is considered negligible for this analysis.   
 
The variability of visitors is quantified by examining water usage 
records and hotel occupancy data compiled by the City.  Monthly 
hotel occupancy rates were collected by the City for the year 2011.  
Rates varied from a peak in July of approximately 70 percent 
occupancy to a low of 14 percent occupancy in January.  Using the 
total current number of hotel, motel and RV units this works out to 
an occupancy range of 313 units to 63 units. 
 
Water system demands typically follow a seasonal curve with 
water use being highest in summer months and lowest in winter 
months.  Monthly consumption by customer class is illustrated in 
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Figure 2-2 and summarized in Table 2-6.  As illustrated by the 
figure, consumption for single-family shows a large peak in the 
summer months, while the commercial, public and hotel, motel and 
RV Park customer classifications show significantly less seasonal 
variability.  The seasonal change in single-family residential 
consumption follows very closely with the consumption in the 
irrigation customer class which indicates that the summer peak in 
single family is likely the result of increased irrigation. 
 
Figure 2-2  2011 Monthly Consumption by Customer Class 
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Table 2-6  2011 Summary of Monthly Consumption 
 

Month 

Single-Family 
Residential 

(gallons) 

Multifamily 
Residential 

(gallons) 

Comm., Public, 
HMRV 

(gallons) 
Irrigation 
(gallons) 

Total 
Consumption 

(gallons) 
January 7,586,238 4,292,705 8,046,909 —(1) 19,925,852 
February 5,112,019 2,604,125 5,182,638 —(1) 12,898,781 
March 6,101,825 3,447,936 7,134,207 —(1) 16,683,968 
April 6,771,023 3,544,144 6,143,833 313,300 16,772,299 
May 6,852,323 3,421,883 5,524,908 386,746 16,185,860 
June 10,613,709 4,946,202 7,688,812 3,906,393 27,155,115 
July 12,831,364 5,181,074 8,942,430 9,223,446 36,178,314 
August 15,097,849 4,556,599 8,551,084 9,285,291 37,490,822 
September 14,162,602 4,291,770 8,924,381 10,583,878 37,962,631 
October 9,361,459 2,915,293 5,976,483 4,073,989 22,327,224 
November 5,708,429 3,007,304 5,131,422 846,609 14,693,764 
December 6,650,535 3,103,138 6,720,518 369,490 16,843,681 
Total 106,849,376 45,312,172 83,967,623 38,989,141 269,099,807 

(1) Irrigation category created after March 2011. 
 
Distribution System Leakage 
Distribution System Leakage (DSL) is defined as the difference 
between total source production and authorized consumption.  
DSL includes any water loss due to leaks, unauthorized uses such 
as illegal service connections, accounting errors, inaccurate source 
and customer meters, and water leaving the system for unmetered 
usage such as flushing of mains, fire flows, and use by unmetered 
services.  The City maintains records of flushing and other unbilled 
water usage.  These uses, if credibly estimated, can be included in 
the total of authorized consumption. 
 
Table 2-7 presents the City’s DSL rate for years 2007 through 
2011.  State regulations establish a standard for distribution system 
leakage of 10 percent or less based on a rolling 3-year average for 
compliance with the Water Use Efficiency Rule.  The City 
currently has a 3-year rolling average DSL of 14.9 percent.  As this 
is over the maximum of 10 percent the City will be required to 
implement a Water Loss Action Control Plan to document efforts 
to reduce leakage and meet the requirement.  Water Use Efficiency 
and the City’s conservation plan are discussed in additional detail 
as a part of Chapter 4-Water Use Efficiency.  In general, the City’s 
DSL has decreased over the last 5 years.  This may be due to the 
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City’s ongoing leak detection program as well as improved billing 
of irrigation usage. 
 
Table 2-7  Distribution System Leakage 
 

Year 

Total 
Production 

(gallons) 

Billed 
Consumption 

(gallons) 

Unmetered 
Usage(1) 

(gallons) 
DSL(2) 

(gallons) 
DSL 

(percent) 

3-year 
Rolling 
Average 
(percent) 

2007 355,625,800 275,813,541 — 79,812,259 22.4% — 
2008 352,925,800 283,048,690 — 69,877,110 19.8% — 
2009 363,320,000 311,783,933 3,082,420 48,453,647 13.3% 18.5% 
2010 333,176,600 281,059,130 665,954 51,451,516 15.4% 16.2% 
2011 327,265,300 275,118,312 382,862 51,764,126 15.8% 14.9% 

(1) Unmetered usage as recorded by City Staff, starting in 2009. 
(2) DSL = Total Production – (Billed Consumption + Unmetered Usage). 
 
Equivalent Residential Units 
Use of Equivalent Residential Units (ERUs) is a way to express 
water use by non-residential customers as an equivalent number of 
residential customers.  ERUs are calculated by dividing the total 
volume of water utilized in the single-family customer class by the 
total number of single-family residential (SFR) connections.  This 
number estimates the average single-family residential water use.  
The volume of water used by other customer classes can then be 
divided by the average single-family residential water use to 
determine the number of ERUs utilized by the other customer 
classes.  The City’s value of the ERU for the years 2007 through 
2011 is presented in Table 2-8.  The City’s ERU value was highest 
in 2009 and has decreased since then. 
 
A summary of water consumption and estimated number of ERUs 
for each of the City’s customer categories is presented in 
Table 2-9.  A ratio of water use for each customer category per 
unit compared with the SFR ERU value is presented in Table 2-10.  
This table illustrates that for residential categories multifamily 
units use significantly less water per unit than single-family. 
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Table 2-8  Equivalent Residential Units 
 

Year 

SFR 
Consumption 

(gpd) SFR Units(1) 
ERU 

(gpd/unit) 
2007 270,422 1,647 164 
2008 270,214 1,688 160 
2009 324,961 1,866 174 
2010 297,379 1,861 160 
2011 292,738 1,862 157 

  Average ERU 163 
(1) SFR units include duplexes. 
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Table 2-9  Total Number of Equivalent Residential Units 
 

Year 

Single-
Family Multifamily Commercial 

Hotel, Motel, 
RV Park Public Irrigation DSL(2) Total 

ERUs(1) (gpd) ERUs (gpd) ERUs (gpd) ERUs (gpd) ERUs (gpd) ERUs (gpd) ERUs ERUs 
2007 1,647 138,291 843 273,538 1,668 21,034 128 52,369 319 N/A N/A 218,664 1,333 5,938 
2008 1,688 151,188 945 279,990 1,750 20,491 128 53,594 335 N/A N/A 191,444 1,197 6,043 
2009 1,866 121,213 697 322,030 1,851 26,958 155 59,041 339 N/A N/A 132,750 763 5,671 
2010 1,861 124,289 777 274,845 1,718 28,234 176 45,277 283 N/A N/A 140,963 881 5,696 
2011 1,862 124,143 791 180,585 1,150(3) 26,145 167 23,318 149(3) 106,820 680 141,820 903 5,702 

(1) ERUs are calculated based on the annual ERU values presented in Table 2-8. 
(2) DSL based on volume from Table 2-7. 
(3) Decrease in ERUs is due to the recategorization of some commercial and public connections to irrigation. 
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Table 2-10  ERUs per Units by Class 
 

Year 
Multifamily 
Residential Commercial 

Hotel, 
Motel, RV 

Park Public Irrigation 
2007 0.77 3.76 0.42 12.27 N/A 
2008 0.87 3.25 0.42 11.55 N/A 
2009 0.55 3.43 0.42 11.30 N/A 
2010 0.69 3.16 0.40 8.84 N/A 
2011 0.69 2.08 0.38 4.52 5.86 

 
FUTURE POPULATION AND WATER 
DEMANDS 
 
PROJECTED POPULATION 
Water System Plan projections are based on the 6-year and the 
20-year planning period.  The existing population of Sequim was 
estimated to be 6,606 in 2010, according to the most recent US 
Census.  The analysis in this chapter assumes a more modest 
growth rate of 2 percent for the Sequim UGA, as compared with 
the 5 percent growth rate used in the previous Plan.  This growth 
rate takes into account the current economic conditions and the 
limited growth in new customers in the past years.  Based on 
previous planning estimates in 2009 there were approximately 
2,000 persons outside the city limits in the unincorporated UGA 
that are currently not served by the Sequim water system.  This 
population is assumed to grow at the same rate as the City.  An 
annexation rate of 4 percent is assumed for areas of the UGA 
outside the current city limits. 
 
Population growth for the City’s Retail Service Area depends on 
many dynamic factors that are difficult to quantify.  These include 
the real estate market, regional economics, and service area 
expansions.  Estimates beyond the 6-year planning period often 
differ from the eventual actual growth due to all these factors.  For 
the City of Sequim, a number of factors complicate the long-term 
planning horizon.  These include the lack of hard regional 
boundaries, potential acquisition of neighboring water systems, 
and the uncertainty of future development.  For this reason, a total 
buildout population for the City is not presented and this Plan 
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considers only the 6-year and 20-year planning periods.  
Table 2-11 shows the projected service area population. 
 
Table 2-11  Water Service Area Projected Population 
 

Year 
Projected Service Area 

Population(1) 

2010 6,606 
2011 6,821 
2012 7,043 
2013 7,270 
2014 7,504 
2015 7,744 
2016 7,990 
2017 8,244 
2018 8,505 
2022 9,620 
2032 12,989 

(1) Sum of City population and annexed unincorporated UGA. 
 
WATER DEMAND PROJECTIONS 
In order to project water demands, it is conservatively assumed 
that water demand within the existing system boundaries will 
increase at a rate equivalent to the population growth rate.  
However, during this time period the City is also anticipated to 
annex more of the UGA at a rate of 4 percent per year.  As the 
UGA is primarily residential, for the purposes of water use 
projections a separate growth rate for single-family water use of 
3 percent was calculated based on population growth and 
annexation.  This accounts for the addition of single-family homes 
within the UGA but outside the current city limits.  The projected 
average daily demand for the City from is shown in Table 2-12. 
 
For conservative planning purposes, the City’s distribution system 
leakage is assumed to be constant at the current 3-year rolling 
average level of 14.9 percent.  Projected water usage with 
conservation is discussed in Chapter 4. 
 
Projected peak hour production is derived from Equation 5-1 in the 
DOH Water System Design Manual.  The equation and variables 
associated with it are as follows: 
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 PHD = (MDD/1440)[(C * N) + F] + 18 
 
 PHD  = Peak Hourly Demand (gallons per minute, gpm) 
 C       = Coefficient Associated with Ranges of ERUs 
 N       = Number of Service Connections, ERUs 
 F        = Factor Associated with Ranges of ERUs 
 MDD = Maximum Day Demand (gpd/ERU) 
 
From the DOH Design Manual, the C value is 1.6 and the F value 
is 225.  The MDD value is 359 gpd/ERU which is based on the 
average MDD/ADD ratio of 2.2 and the average value of 
163 gpd/ERU from Table 2-8.  The N value varies depending on 
the projected number of ERUs for each year.  For the year 2012 
the PHD/MDD ratio is 1.61. 
 

Table 2-12  Projected Production without Conservation 
 

Year Population ERU(1) 

Average 
Daily 

Demand(2) 

(gallons) 

Distribution 
System 

Leakage(3) 
(gallons) 

Total Average 
Daily 

Production 
(gallons) 

Maximum 
Daily 

Production(4) 
(gallons) 

Peak Hour 
Production(5) 

(gpm) 
2012 7,043 4,914 800,917 139,849 940,766 1,901,866 2,131 
2013 7,270 5,031 820,061 143,192 963,253 1,947,326 2,180 
2014 7,504 5,151 839,682 146,618 986,300 1,993,919 2,231 
2015 7,744 5,275 859,793 150,129 1,009,922 2,041,673 2,282 
2016 7,990 5,401 880,404 153,728 1,034,132 2,090,618 2,335 
2017 8,244 5,531 901,531 157,417 1,058,948 2,140,785 2,390 
2018 8,505 5,664 923,186 161,198 1,084,384 2,192,206 2,445 
2022 9,620 6,229 1,015,365 177,294 1,192,659 2,411,097 2,682 
2032 12,989 7,915 1,290,207 225,284 1,515,491 3,063,740 3,388 

(1) Projected ERUs based on the current calculated number of ERUs, the single-family growth rate of 3 
percent and the system growth rate of 2 percent. 

(2) Based on an average ERU value of 163 gpd/ERU. 
(3) Based on current DSL rate of 14.9 percent. 
(4) Maximum Daily Production is calculated with a peaking factor, (2.2 * ADD) +DSL. 
(5) Peak Hour Production is calculated from PHD from Equation 5-3 in the DOH Water System Design 

Manual with DSL added. 
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Chapter 3 
SYSTEM ANALYSIS 
 

 
 
INTRODUCTION 
Water system planning includes a careful analysis of a water 
utility’s ability to meet minimum level of service standards for 
existing and future customers.  In this chapter, design standards are 
presented that identify criteria that are applicable to the City’s 
water system.  A facility analysis then compares existing system 
facilities to these design standards.  Based on this comparison, 
water system deficiencies are identified.  Project costs and a 
prioritization of recommended improvements are presented in 
Chapter 8 – Capital Improvement Program. 
 
SYSTEM DESIGN AND CONSTRUCTION 
STANDARDS 
The City has adopted system design and construction standards.  
These standards are summarized in the following sections. 
 
DESIGN AND CONSTRUCTION STANDARDS 
Design and construction standards and specifications set forth the 
material and construction requirements that contractors, 
developers, and the City must follow when constructing water 

Please Use this Space to Keep Notes 
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system facility improvements.  Design and construction standards 
and specifications for the City are included in Appendix F. 
 
GENERAL FACILITY STANDARDS 
Performance and design criteria typically address the sizing and 
reliability requirements for water system sources, storage, 
distribution, and fire flow.  WAC 246-290 contains general criteria 
and standards that must be followed in development of public 
water systems.  In addition, Washington State Department of 
Health (DOH) has published its 2009 Water System Design 

Manual that provides specific guidance for water system design. 
 
Average Day, Maximum Day and Peak Hour Demands 
Average Day Demand (ADD) is determined from annual metered 
production data from City sources and is the average daily usage 
within the distribution system for a given year.  Maximum Day 
Demand (MDD) is determined based on the highest daily usage 
from City sources and is the highest daily usage within the 
distribution system for a given year.  For projections, MDD is 
assumed to equal the ADD times a peaking factor of 2.2 as 
discussed in Chapter 2.  ADD and MDD are determined from 
production records and as such historical values for each include 
distribution system leakage. 
 
Peak Hour Demand (PHD) is determined using the method 
presented in the 2009 Water System Design Manual.  PHD equals 
MDD times a peaking factor by using Eq 5-3 from the DOH Water 
System Design Manual.  The equation is described in Chapter 2. 
 
Minimum System Pressure 
The system should be designed to maintain a minimum of 30 psi in 
the distribution system during peak hour demand and 20 psi dueing 
fire flow conditions during maximum day demands.  However, a 
system pressure of 45 psi is desirable during peak hour demands to 
meet customer expectations. 
 
Minimum Pipe Size 
The diameter of transmission mains shall be determined by 
hydraulic analysis.  Minimum water main sizes are as follows: 
 

 8-inch minimum when serving fire hydrants, 
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 6-inch minimum may be used in localized 
conditions where fire hydrants are served by looped 
water mains, subject to City approval. 

 
Fire Flow Standard 
The City has adopted the 2009 International Fire Code as the 
minimum fire flow standard.  Fire flow must be provided while 
maintaining 20 psi at all service connections with operation, 
equalizing, and fire suppression storage volumes depleted.  For 
general planning purposes, fire flow requirements are determined 
to be 3,000 gpm for 3 hours for commercial development and 
1,000 gpm for 1 hour for residential development. 
 
Valve and Hydrant Spacing 
Sufficient valving should be installed to put the minimum number 
of customers out of service when water is turned off for 
maintenance or repair.  The maximum distance between valves is 
1,000 feet and the City’s goal is to install or maintain valves at the 
middle and ends of every City block, or every 450 feet, whichever 
is smaller.  Fire hydrants on laterals should be provided with their 
own auxiliary gate valve.  Fire hydrants should not be located 
more than 600 feet apart in single family residential areas and no 
more than 300 feet apart in all other areas (SMC 17.48.060). 
 
Source Capacity and Reliability 
Water systems must be designed such that source capacity is 
sufficient to meet MDD.  Additionally, DOH recommends the 
following source reliability measures in order to maintain source 
capacity sufficient to meet: 
 

 MDD with 18 hours of pumping 
 MDD plus capacity to replenish fire suppression 

storage in 72 hours 
 ADD with largest source out of service. 

 
Storage Volumes 
Storage volumes are based on Chapter 9 of the DOH Water System 
Design Manual.  The total available storage volume must be 
greater than the sum of: 
 

 Operational Storage (OS) – volume sufficient to 
prevent excessive pump cycling and maintain water 
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quality.  For the City this volume is defined as 10 
percent of total storage to provide sufficient water 
turnover in storage facilities. 

 Equalizing Storage (ES) – volume sufficient to meet 
periodic peak demands based on the formula 
ES = (PHD – QS) * 150, where PHD equals the 
peak hour demand and QS equals the total source 
capacity. 

 Standby Storage (SB) – volume sufficient to 
provide twice the average day demand minus source 
production capacity with the largest source out of 
service based on the formula SB = (2 days )* (ADD 
- tm * (QS - QL)), where ADD equals average day 
demand, tm equals time sources are pumped, QS 
equal total source capacity and QL equal the 
capacity of the largest source. 

 Fire Suppression Storage (FSS) – volume equal to 
the maximum adopted fire flow rate times the fire 
flow duration. 

 Dead Storage (D) – Volume of storage that is 
unusable.  This is often the volume required to meet 
minimum pressures within the distribution system. 

 
The City has adopted a policy of nesting standby and fire 
suppression storage.  This allows for excluding either the SB or 
FSS storage component form the total required storage capacity, 
whichever is smaller. 
 
System Reliability 
The City has adopted the following system reliability standards: 
 

 All water mains will be looped where feasible 
 Water main velocities will not exceed 10 feet per 

second at maximum day demand with fire flows 
 Storage facilities will have high and low level 

alarms 
 Standby power provisions will be available at all 

major pumping facilities 
 
WATER QUALITY STANDARDS 
Water quality standards for the City are published by DOH as a 
part of WAC 246-290.  The City’s water quality results can be 
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found in Appendix G.  The City’s water quality monitoring and 
reporting system is discussed in Chapter 6, O&M.  The only test 
that was above the State Reporting Level (SRL) was nitrate.  These 
results were 1.66 mg/L for the Silberhorn Wellfield and 
non-detected for the Port Williams Wellfield.   
 
The City took 20 lead and copper samples in June 2010, all 
samples were below the Action Level for lead and copper. 
 
SYSTEM ANALYSIS 
 
SOURCE OF SUPPLY ANALYSIS 
A description of the City’s sources of supply are given in 
Chapter 1 – System Description.  According to the 2009 

Department of Health Water System Design Manual, source 
production capacity must be sufficient to supply maximum day 
demands.  Additionally, maximum day and average day daily 
demands must comply with the maximum instantaneous and 
maximum annual withdrawal limitations of associated water rights. 
 
Water Rights Analysis 
The City holds certificated water rights for three sources, which 
include a surface water right for the Dungeness River and ground 
water rights for the Infiltration Gallery and the Silberhorn 
Wellfield.  The City holds a water right permit for the Port 
Williams Wellfield.  Table 3-1 is a summary of the City’s existing 
water rights and documentation is included in Appendix H.   
 
Surface water from the Dungeness River was the original water 
source for the City.  The City holds a surface water right certificate 
for the Dungeness River dating from 1924.  In 1953 the City 
applied for and was granted a ground water certificate for the use 
of an infiltration gallery adjacent to the Dungeness River.  It is not 
explicitly stated in the original water rights certificates that this 
certificate was issued as a replacement for the surface water right.  
Since the City does not take surface water directly from the 
Dungeness River the City only counts the groundwater right 
towards meeting system demands.  The City holds a ground water 
certificate for the Silberhorn Wellfield which has a priority date of 
1975.  This right allows for three wells and is additive to the 
previous rights.   
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In addition to the certificated water rights, listed above, the City 
holds a water right permit for the Port Williams Wellfield.  The 
maximum annual withdrawal water rights for the Port Williams 
Wellfield are supplemental to the City’s existing water rights.  
This means that on an annual basis, the City cannot exceed the 
maximum allowable withdrawal of 1,850 acre-ft. for any 
combination of sources used.  Supplemental rights allow use of a 
source, but do not increase the total amount of water that can be 
used on an annual basis.  The instantaneous water right of Port 
Williams can be used at any time and is not supplemental.  Permit 
G2-29239 allows for up to five wells at the Port Williams 
Wellfield, with provisions that include the following: 
 

 Groundwater withdrawals at the Port Williams 
Wellfield shall be managed so that there are no 
long-term (i.e., year to year) declines in 
groundwater levels within the pumped (USGS Unit 
5) or overlying (USGS Units 1 and 3) aquifers. 

 
 Withdrawals shall be limited to that amount which 

can be sustainably withdrawn from USGS Unit 5, 
on an annual basis, without impairing senior rights 
or in-stream resources. 

 
 Prior to issuance of a water right certificate, the 

City must submit a completion report demonstrating 
the actual sustainable production of the Port 
Williams Wellfield. 

 
 If senior water users are impaired, the City shall 

reduce its withdrawals at the Port Williams 
Wellfield to allow impaired users to exercise the 
full extent of their water rights. 

 
 The City shall implement conservation measures as 

described by their current conservation plan. 
 
 The City shall gradually eliminate use of surface 

water from the Dungeness River, except as an 
emergency back-up source. 
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 The wellfield development must be complete by 
July 1, 2014 and water must be put to full use by 
July 1, 2015. 

 
The City will continue discussions with the Department of Ecology 
regarding its water rights as Department of Ecology policies 
change, additional sources are developed at the Port Williams 
Wellfield, and as use of the Infiltration Gallery and Silberhorn 
Wellfield changes.  In particular, the City’s water right for the Port 
Williams Wellfield is supplemental to existing rights, including the 
water right for the Infiltration Gallery.  The City must ensure that 
if the Infiltration Gallery is unused for an extended period, that no 
primary rights are relinquished.  The Revised Code of Washington 
(RCW) 90.14.140(2)(d) states that water rights claimed for 
municipal supply are exempt from relinquishment. Therefore, the 
City’s primary water rights cannot be relinquished even if they are 
unused for greater than 5 years.  When the City certificates its 
water right for the Port Williams Wellfield, it will discuss the 
feasibility of issuing the Port Williams Water Rights as Primary, 
with the Silberhorn and Infiltration Gallery rights as supplemental.   
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Table 3-1  City of Sequim Water Rights 

 

 
 

Source 

 
 

Water Right Number 

 
Type of 
Source 

 
 

Priority Date 

Maximum 
instantaneous 

Withdrawal (gpm) 

Maximum annual 
Withdrawal  

(acre-ft.) 
Dungeness River(1) Certificate No. 1316 

Certificate of Change, Vol. 
I, pg. 426 
Certificate of Change, Vol. 
I-2, pg. 106, 

Surface Water May 23, 1924 
May 24, 1954 

 
Sept. 26, 1979 

628(2) None Specified 

Infiltration Gallery Certificate No. 2102 
Certificate of Change, Vol. 
I-1, p. 107 

Groundwater Feb. 15, 1953 
Sept. 26, 1979 

718 1,160 

Silberhorn Wellfield Certificate No. G2-23856 Groundwater June 12, 1975 700 690 
Port Williams 
Wellfield 

Permit No. G2-29239 Groundwater June 13, 1995 2,250 --(3) 

Total Allowable 1,850 
(1) Dungeness River water recharges the Infiltration Gallery intake.  Water from this source does not directly enter the distribution system.  This water right 

is not additive with the City’s other rights. 
(2) Water rights specify 1.4 cfs. 
(3) Supplemental to existing water rights.   
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Table 3-2 compares the current total production capacities for the 
City’s sources with associated maximum instantaneous withdrawal 
limitations of associated water rights.  The Infiltration Gallery 
flows by gravity siphon and is currently limited by hydraulics at 
the collector.  The current maximum production rate uses less than 
half of the instantaneous water right.  The Silberhorn Wellfield is 
equipped with three wells with well pumps that are capable of up 
to 400 gpm.  Due to constraints resulting from drawdown of the 
aquifer and restrictions in the well screens the City currently 
operates the wells at a reduced capacity of 260 gpm each to 
prevent overpumping the wells and drawing air into the pumps.  At 
the City’s current flow setting the wells will exceed the water right 
if all three wells are pumped simultaneously.  The Port Williams 
Wellfield is equipped with three wells with capacities of 
approximately 600 gpm each.  Due to the influence that the wells 
have on each other the total capacity with three wells running is 
approximately 1,760 gpm.  As shown, the current total production 
rate of all of the City’s sources is in compliance with the total 
water rights. 
 
Table 3-2  Instantaneous Water Rights Analysis 

 

Source 

Maximum 
Instantaneous 
Withdrawal 

Limitations of Water 
Rights (gpm) 

Current 
Maximum 
Production 

Capacity (gpm) 
Surplus/(Deficit) 

(gpm) 
Infiltration Gallery 718 350(1) 368  
Silberhorn Wellfield 700 780(2) (80) 
Port Williams 
Wellfield 2,250 1,760(3) 490  
Total 3,668 2,890 778  

(1) Water from the infiltration gallery flows by gravity to the system. 
(2) Current capacity for three wells at the Silberhorn Wellfield exceed the 

current water right. 
(3) Current capacity for three installed wells at Port Williams Wellfield. 
 
Table 3-3 compares the maximum permitted average annual 
withdrawal limitations associated with each of the City’s sources 
with the actual annual production of each of these sources for years 
2007 through 2011.  As shown, all of the City’s sources were in 
compliance with the maximum permitted average annual 
withdrawal limitations of the associated water rights. 
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Table 3-3  Average Annual Withdrawal Water Rights Analysis 

 

Source 
Max Annual 

Withdrawal (acre-ft.) 
Annual Production (acre-ft.) 

2007 2008 2009 2010 2011 
Infiltration Gallery 1,160 262 281 408 420 426 
Silberhorn Wellfield 690 394 367 329 193 206 
Port Williams Wellfield -(1) 436 435 378 410 373 
Total 1,850 1,091 1,083 1,115 1,022 1,004 

(1) Annual withdrawal limit of 1,850 acre-ft from Port Williams is supplemental to existing water rights. 
 
Table 3-4 compares the maximum permitted instantaneous 
withdrawal limitations of the City’s water rights with projected 
maximum daily demand production requirements for the City 
through the year 2032.  The City’s water rights provide sufficient 
instantaneous withdrawal to meet the forecasted demands through 
the 20-year planning period.  The City’s sources, however, do not 
have the capacity to supply the entire instantaneous water right. 
 

Table 3-4  Projected Instantaneous Water Rights Analysis 
 

Year 

Total 
Instantaneous 
WR Capacity 

(gpm) 

Maximum 
Day Demand 

(gpm) 

Instantaneous 
Water Right 

Surplus/(Deficit) 
(gpm) 

2012 3,668 1,321 2,347 
2013 3,668 1,352 2,316 
2014 3,668 1,385 2,283 
2015 3,668 1,418 2,250 
2016 3,668 1,452 2,216 
2017 3,668 1,487 2,181 
2018 3,668 1,522 2,146 
2022 3,668 1,674 1,994 
2032 3,668 2,128 1,540 
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Table 3-5 compares the maximum permitted average annual 
withdrawal limitations of the City’s water rights with projected 
average daily production requirements for the City through the 
year 2032.  The projected annual withdrawal requirement is the 
total projected day demand from Chapter 2, converted to units of 
acre-feet per year.  Analysis of annual water rights indicate that the 
City will be approaching their annual limits at the 20-year planning 
period.  There is sufficient capacity to meet the 20-year 
requirement. 
 
Table 3-5  Projected Annual Withdrawal Water Rights Analysis 

 

 
 

Year 

Maximum Permitted 
Average Annual 

Withdrawal (acre – ft.) 

Projected Annual 
Withdrawal 

Requirement (acre-ft.) 

 
Water Rights 

Surplus (acre-ft.) 
2012 1,850 1,088 762  
2013 1,850 1,113 737  
2014 1,850 1,140 710  
2015 1,850 1,167 683  
2016 1,850 1,195 655  
2017 1,850 1,223 627  
2018 1,850 1,253 597  
2022 1,850 1,377 473  
2032 1,850 1,747 103  

 
Source Production Capacity Analysis 
Descriptions of the City’s sources of supply are given in Chapter 1.  
The total production capacity of the City’s sources is 2,810 gpm 
which is based on the Infiltration Gallery, the Silberhorn Wellfield 
and the Port Williams Wellfield operating simultaneously.  The 
total capacity of the three Silberhorn wells is greater than the water 
right for that source, therefore; the total production from 
Silberhorn is limited to 700 gpm for this analysis.  The DOH 
Design Manual recommends a reliability measure of limiting the 
max day pumping to reflect pumping for only 18 hours per day.  
For the City’s sources this results in a capacity of 2,195 gpm.  As 
the infiltration gallery flows by gravity it is assumed to run 
24 hours per day.  Table 3-6 compares the total production 
capacity of the sources as well as the reliable source capacity with 
projected maximum day production requirements through the year 
2032. 
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Table 3-6  Source Production Capacity Analysis 
 

Year 

Total 
Production 
Capacity 
(gpm)(1) 

Reliable 
Source 

Production 
Capacity 
(gpm)(2) 

Maximum 
Day 

Production 
Requirement 

(gpm) 

Total 
Production 
Capacity 
Surplus 
(gpm) 

Reliable 
Production 
Capacity 
Surplus 
(gpm) 

2012 2,810 2,195 1,321 1,489 874 
2013 2,810 2,195 1,352 1,458 843 
2014 2,810 2,195 1,385 1,425 810 
2015 2,810 2,195 1,418 1,392 777 
2016 2,810 2,195 1,452 1,358 743 
2017 2,810 2,195 1,487 1,323 708 
2018 2,810 2,195 1,522 1,288 673 
2022 2,810 2,195 1,674 1,136 521 
2032 2,810 2,195 2,128 682 67 

(1) Total source capacity as presented in Table 3-2, but with Silberhorn Wellfield capacity reduced to the 
water rights limit of 700 gpm. 

(2) Reliable source capacity reduces the capacity of the Silberhorn and Port Williams Wellfields to represent 
18 hour per day pumping. 

 
As shown in Table 3-6, the City has sufficient source production 
capacity to meet projected peak day requirements through the 
20-year planning period in both cases.   
 
As mentioned earlier, DOH presents water source capacity 
reliability measures in the Water System Design Manual.  These 
include the ability to meet MDD while replenishing fire flow 
storage in 72 hours, the ability to meet MDD while pumping only 
18 hours per day and the ability to meet ADD with the largest 
source out of service.  For the City’s fire suppression storage 
requirements the 72 hour replenishment is 125 gpm.  Using the 
City’s pumped sources only 18 hours per day reduces the total 
production capacity to 2,195 gpm. 
 
The 18 hour per day pumping recommendation is more 
conservative for the City’s system. 
 
The City’s potential for increasing production capacity under their 
current water rights include the installation of an additional well at 
the Port Williams Wellfield or the redevelopment and 
improvement of the Infiltration Gallery to increase production.  A 
new well at Port Williams would likely be designed with a 
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capacity of 600 gpm, similar to the previous three wells.  The 
City’s water right permit for Port Williams Wellfield allows for the 
drilling of up to five wells and the withdrawal of up to 2,250 gpm 
which would be an increase of 490 gpm over the current maximum 
withdrawal rate.  The City, however, may be limited by the 
requirements of the water rights permit if increased pumping at 
Port Williams is found to cause reductions in aquifer levels and 
effects on other water uses in the area.  The City currently 
monitors well levels at numerous sites in the Port Williams area 
and reports levels to Department of Ecology.  At this time no 
guidance has been given to the City in regards to the ability to 
develop Port Williams to the full permit water right. 
 
The other potential for additional source capacity under the current 
water rights is redevelopment and improvement of the Infiltration 
Gallery.  The Infiltration Gallery is currently used at a maximum 
flow rate of approximately 350 gpm, while the water right is for 
718 gpm, leaving an additional 368 gpm of water right capacity 
unused.  The Infiltration Gallery utilizes a Ranney well style 
horizontal collector which is located in the bank of the Dungeness 
River. This source currently flows by gravity siphon to the City’s 
420 Reservoir.  Potential improvements include additional 
collectors and/or a pumping system to overcome the current 
hydraulic limitations.  Challenges to this include DOE 
requirements in the Port Williams water rights permit, permitting 
of construction along the river bank, potential issues with the 
existing 12-inch asbestos cement (AC) transmission line and 
seasonal turbidity issues with the infiltration gallery source.  The 
water rights permit issues is that one of the requirements in the 
Port Williams permit was to discontinue use of the Infiltration 
Gallery.  Expanding source capacity from the Infiltration Gallery 
would run counter to this requirement.  However, if aquifer level 
issues at Port Williams reduce the final capacity available under 
that right, the City may have a case for expansion of the Infiltration 
Gallery capacity.  
 
Based on total instantaneous water rights (not installed capacity), 
the City has the water rights to produce 3,668 gpm (5.2 MG) if all 
water rights are installed to their capacities. 
 
Source Water Quality Analysis 
Water quality from the Silberhorn and Port Williams Wellfields 
and the Dungeness River Infiltration Gallery meets all current 
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regulatory requirements.  Water quality results can be found in 
Appendix G. 
 
Source Water Treatment Analysis  
The City’s Infiltration Gallery Source has been determined to be a 
groundwater that is hydraulically connected to surface water.  As 
such the City is required to maintain treatment of this source 
through contact time with chlorine.  Adequate treatment is 
measured by the provided CT or the product of residual 
disinfection concentration (C) and contact time (T).  For a 
groundwater source that is hydraulically connected to surface 
water the required CT is 6.  The City provides CT in the 
transmission main from the Infiltration Gallery to the 1.7 MG 420 
Reservoir.  To account for future connections to the transmission 
main this analysis will count only the length of the transmission 
main from the Infiltration Gallery to the City’s current UGA.  An 
analysis of CT determined that at the total instantaneous water 
rights flow rate the Infiltration Gallery transmission main provides 
a CT of 17 at the UGA boundary.  This is well in excess of the 
required 6.  The City’s use of the Infiltration Gallery is limited by 
water rights and physical capacity of the facility and will not be 
limited by providing treatment.  Calculations of CT are provided in 
Appendix H. 
 
STORAGE ANALYSIS 
Storage requirements for the City of Sequim are determined 
according to the 2009 Department of Health Water System Design 

Manual.  The storage requirements are based on the sum of the 
following: 
 

 Operational Storage 
 Equalizing Storage 
 Standby Storage 
 Fire Suppression Storage 
 

No unusable (dead) storage needs to be subtracted from the total 
volume of each of the City’s reservoirs since all areas of the City 
can achieve 30 psi for the peak hour scenarios and 20 psi for fire 
flow scenarios.  This storage analysis includes three reservoirs; the 
1.7 MG 420 Reservoir, the 0.2 MG 480 Reservoir and the 1 MG 
Solana Reservoir.  The 0.5 MG reservoir is currently inactive and 
not included in the storage analysis.  The required storage 
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component volumes along with the storage analysis is presented in 
Table 3-7. 
 
Operational Storage 
Operational storage is typically defined as the volume of the 
reservoir devoted to supplying the water system under normal 
operating conditions while the source(s) of supply are in “off” 
status.  This volume is dependent upon the sensitivity of the 
reservoir level sensors and the tank configuration necessary to 
prevent excessive cycling of source pump motors.  As the City’s 
water system has multiple sources and reservoirs that can be 
operated in varying ways selecting a percentage of total storage 
volume to be used as operational storage provides the most 
flexibility for operations.  For the City’s system, operational 
storage is assumed to be 10-percent of the total available storage 
which provides sufficient volume for control of sources as well as 
acceptable water turnover in the reservoirs. 
 
Equalizing Storage 
Equalizing storage is typically used to meet diurnal demands 
which exceed the average daily and maximum day demands.  The 
volume of equalizing storage required depends on peak system 
demands, the magnitude of diurnal water system demand 
variations, the source production rate, and the mode of system 
operation.  Sufficient equalizing storage must be provided in 
combination with available water sources and pumping facilities 
such that peak system demands can be satisfied. 
 
Equalizing storage is calculated using the following equation: 
 

VES = (QPH - QS)150 minutes 
 
VES = Equalizing storage component (gallons) 
QPH = Peak hourly demand (gpm) 
QS  = Total source of supply capacity, excluding 
emergency sources (gpm) 

 
Peak hour demands are as presented in Table 2-12.  Total source 
capacity is as presented in Table 3-6. 
 
Standby Storage 
Standby storage is provided in order to meet demands in the event 
of a system failure such as a power outage, an interruption of 
supply, or break in a major transmission line.  The amount of 
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emergency storage should be based on the reliability of supply and 
pumping equipment, standby power sources, and the anticipated 
length of time the system could be out of service. 
 
Standby storage is calculated using the following equation: 
 

VSB = 2[ADD - 1440 minutes (QS-QL)] 
 
VSB = Required standby storage component (gallons) 
ADD = Average daily demand for the design year (gallons) 
excluding irrigation 
QS = Total source of supply capacity (gpm) 
QL = Largest source of supply capacity (gpm) 
 

In no case, however, shall the standby storage volume (in gallons) 
be less than 200 times the number of ERUs. 

 
Fire Suppression Storage 
Fire suppression storage is provided to ensure that the volume of 
water required for fighting fires is available when necessary.  Fire 
suppression storage also reduces the impact of firefighting on 
distribution system water pressure.  The amount of water required 
for firefighting purposes is specified in terms of rate of flow in 
gallons per minute (gpm) and an associated duration.  Fire flows 
must be provided at a residual water system pressure of at least 
20 psi. 
 
Fire suppression storage is calculated using the following equation: 
 

VFSS = NFF*T 
 

VFSS = Required fire suppression storage component 
(gallons) 
NFF = Needed fire flow (gpm) 
T = Duration (minutes) 
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Table 3-7  Total Storage Capacity Analysis (gallons) 
 

Year 
Storage 

Available(1) 
Operational 

Storage(2) 
Equalizing 

Storage 
Standby 
Storage(3) 

Fire 
Suppression 

Storage(4) 
Storage 

Required(5) 
Surplus/ 
Deficit 

2012 2,900,000 290,000 0 1,019,236 540,000 1,309,236 1,590,764  
2013 2,900,000 290,000 0 1,043,456 540,000 1,333,456 1,566,544  
2014 2,900,000 290,000 0 1,068,276 540,000 1,358,276 1,541,724  
2015 2,900,000 290,000 0 1,093,711 540,000 1,383,711 1,516,289  
2016 2,900,000 290,000 0 1,119,777 540,000 1,409,777 1,490,223  
2017 2,900,000 290,000 0 1,146,489 540,000 1,436,489 1,463,511  
2018 2,900,000 290,000 0 1,173,866 540,000 1,463,866 1,436,134  
2022 2,900,000 290,000 0 1,290,360 540,000 1,580,360 1,319,640  
2032 2,900,000 290,000 97,974 1,637,337 540,000 2,025,311 874,689  

(1) Includes the existing 420 Reservoir (1.7 MG), the 480 Reservoir (0.2 MG), and the 
Solana Reservoir (1 MG). 

(2) Calculated as 10 percent of the available storage. 
(3) Standby storage calculated from the DOH Water System Design Manual Eq 9-3 or the 

minimum amount of standby storage required is the number of ERUs x 200 gallons/ERU.  
The larger calculated amount of standby storage is used. 

(4) Fire flow storage based on 180 minutes x 3,000 gpm. 
(5) Fire suppression storage and standby storage have been nested.  The largest value is used 

for the calculation at required storage. 
 
As shown in Table 3-7, the City has adequate storage capacity 
through approximately 2032.  The City is considering building an 
additional reservoir in the southwest portion of the system as the 
service area is extended and will evaluate the feasibility of 
constructing a ground level reservoir in the 350 Zone as discussed 
in further detail in Chapter 8 – Capital Improvement Plan. 
 
Table 3-8 is the storage analysis for the 480 Zone that is served by 
the 0.2 MG Reservoir.  The 480 Zone is served exclusively by the 
0.2 MG Reservoir and the 480 Zone Booster Station, therefore; it 
must be analyzed individually.  The other reservoirs are more 
interconnected and can serve the whole system through PRVs.  As 
of 2012 the 480 Zone serves approximately 151 ERUs and for this 
analysis it is assumed to grow at a rate of 2 percent. 
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Table 3-8  480 Zone Storage Capacity Analysis (0.2 MG) 
 

Year 
Storage 

Available(1) 
Operational 

Storage(2) 
Equalizing 
Storage(3) 

Standby 
Storage(4) 

Fire 
Suppression 

Storage(5) 
Storage 

Required(6) 
Surplus/ 
Deficit 

2012 200,000 20,000 0 48,600 60,000 80,000 120,000 
2013 200,000 20,000 0 49,600 60,000 80,000 120,000 
2014 200,000 20,000 0 50,600 60,000 80,000 120,000 
2015 200,000 20,000 0 51,500 60,000 80,000 120,000 
2016 200,000 20,000 0 52,500 60,000 80,000 120,000 
2017 200,000 20,000 0 53,800 60,000 80,000 120,000 
2018 200,000 20,000 0 54,700 60,000 80,000 120,000 
2022 200,000 20,000 0 59,200 60,000 80,000 120,000 
2032 200,000 20,000 0 72,100 60,000 92,100 107,900 

(1) Includes the 480 Reservoir (0.2 MG). 
(2) Calculated as 10 percent of the available storage. 
(3) Equalizing storage not required because 480 Zone Booster Station capacity was higher than the projected 

peak hour demand. 
(4) Standby storage required is 2(ADD) as the 480 Booster Station is the only source. 
(5) Fire suppression storage based on 60 minutes x 1,000 gpm. 
(6) Fire suppression and standby storage have been nested.  The largest value is used for the calculation of 

required storage. 
 
WATER SYSTEM RELIABILITY ANALYSIS 
 
SOURCE RELIABILITY ANALYSIS 
The City’s three sources of water are the Dungeness River 
Infiltration Gallery, the Silberhorn Wellfield and the Port Williams 
Wellfield.  Each of these sites have their own individual supply 
reliability concerns that will affect their ability to provide supply in 
the future.   
 
Dungeness River Infiltration Gallery 
The Infiltration Gallery is the City’s oldest source and has been in 
use since the 1950s.  As described previously this source consists 
of horizontal collectors installed near the banks of the Dungeness 
River to form a Ranney Well.  Water from the Infiltration Gallery 
flows by gravity siphon to the 1.7 MG 420 Reservoir.  This source 
is normally operated continuously at a flow rate of approximately 
350 gpm.  The water rights for this source allows up to 700 gpm 
instantaneous withdrawal and 718 acre-ft per year annual 
withdrawal.  The production of this source depends on the level 
and turbidity of the Dungeness River.  If the river level is too low 
and flow out of the well is set too high the siphon can be lost and 
the source stops flowing.  Additionally, if turbidity levels in the 
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river are high, normally occurring during the winter rains spring 
snow melt season, the City will have to shut the source down until 
turbidity levels return to normal.  Based on production data 
provide by the City the percentage of days where the Infiltration 
Gallery source had to be turned off varied between 26 percent and 
11 percent with an average of 15 percent.  In order to withdrawal 
the entire annual water right of 718 acre-ft per year the City will 
need to withdrawal at least 525 gpm from the Infiltration Gallery, 
accounting for the days where the source cannot be used.  
Improvements to this source to increase capacity are included in 
Chapter 8 – Capital Improvement Program. 
 
Future use of the Infiltration Gallery source is also dependent on 
the stipulations of the City’s Water Rights permit for the Port 
Williams Wellfield.  A provision of that permit states the City shall 
gradually eliminate use of surface water from the Dungeness 
River, except as an emergency back-up source.  The effect of this 
provision has yet to be seen as up to this point the City has 
received no guidance from the Department of Ecology on an 
acceptable level of usage from the Infiltration Gallery.  It is also 
unknown if the wording of the provision in regards to “surface 
water” would really affect the City as direct surface water 
withdrawal from the river was discontinued long ago and the 
Infiltration Gallery is technically a groundwater source.   
 
The Silberhorn Wellfield 
The Silberhorn Wellfield is the City’s second oldest source and has 
been used since the mid 1970s.  It is made up of three wells 
completed into the upper aquifer.  Each well has a design capacity 
of 400 gpm, but the City currently operates the wells at 260 gpm 
due to infiltration of fine particles through the well screen 
(sanding) and aquifer level issues.  Water from the Silberhorn 
Wellfield is delivered into the 420 Zone.  The Water Rights for this 
source allows up to 700 gpm instantaneous withdrawal and 
690 acre-ft per year annual withdrawal.  Silberhorn Well No. 1 was 
rescreened and redeveloped in 2010.  Wells No. 2 and No. 3 have 
not been redeveloped since they were installed in 1985. 
 
Aquifer levels for the Silberhorn Wellfield are a primary concern 
for the future reliability of the source.  Aquifer levels around the 
Silberhorn Wellfield are measured monthly and were analyzed as a 
part of the City’s 2008 Monitoring report, prepared by PGG and 
published December 2009.  Long term trends for the upper aquifer 
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in the Silberhorn area have shown steady levels from 1993 to 
1997, a decline from 1998 to 2004 and a reduced level of decline 
from 2004 to 2008.  Total declines have been 15 to 20 feet.  
Similar declines have been seen in wells up to a mile away. At the 
Silberhorn Wells, long-term variations in pumping do not correlate 
well with variations in water level.  The water level in the shallow 
aquifer seems to be more associated with recharge from irrigation 
ditches than it does with seasonal variation in pumping.  As of 
2007, the Silberhorn gross withdrawal of water was 0.35 mgd.  It is 
estimated that a reduction in groundwater recharge around 
Silberhorn has declined by 0.38 mgd from the lining of irrigation 
ditches.  Data collected from the Silberhorn Wells since the 
publication of the 2008 monitoring report show aquifer levels 
staying relatively constant for the last few years. 
 
Future use of the Silberhorn Wellfield will depend on the condition 
of the existing wells and on future aquifer conditions.  The Capital 
Improvement Plan includes a project to complete an in-depth study 
of the capacity of the wells and aquifer and to redevelop the wells 
if necessary.  Also included is a potential project to drill new wells 
at the Silberhorn site if it is not feasible to redevelop them. 
 
The Port Williams Wellfield 
The Port Williams Wellfield is the City’s newest source and was 
first developed in the mid 1990s.  The Wellfield is currently 
equipped with 3 wells with capacities of approximately 600 gpm 
each.  Water from the Port Williams Wellfield is delivered to the 
350 Zone.  The Water Rights permit for this source allows up to 
2,250 gpm instantaneous withdrawal and up to 1,850 acre-ft per 
year annual withdrawal, supplemental to the City’s other water 
rights.  This means that the total water rights limit from all of the 
City’s sources cannot exceed 1,850 acre-ft per year.  The water 
rights permit allows the drilling of up to five wells. 
 
Development of the Port Williams Wellfield water rights permit 
has been contingent upon a settlement agreement between the City, 
Department of Ecology and Graysmarsh Farm.  The agreement 
requires that the Port Williams wells as well as several other wells 
in the surrounding area be monitored on an annual basis for 
declines in water level.  The agreement sets several “triggers” for 
declines in aquifer levels that, if reached, would notify Ecology 
and they would be required to issue a response. The “triggers” are 
10 feet for the middle aquifer and 35 to 50 feet for the lower 



City of Sequim Water System Comprehensive Plan 

 
 

Chapter 3 – System Analysis 
Page 3-21 

 

aquifer. The average declines observed so far are 9.7 feet and 
9.8 feet for the middle and lower aquifers, respectively.  When it 
was developed the 10-foot trigger for the middle aquifer was 
considered conservative and was through to be not likely to be 
reached.  The average decline for the middle aquifer is 9.7 feet but 
due to annual variation, the decline has exceeded 10 feet some 
years.  The monitoring of Port Williams started in 1996 when 
pumping was initiated.  The water level in the middle aquifer 
declined from 1996 to 2001/2003 and then stabilized.  Since they 
have stabilized, there has been a slight rise in water level which 
likely corresponds to a reduction in withdrawal after heavy 
pumping in 2001 and 2002.  Lower aquifer levels exhibit a strong 
10-foot seasonal fluctuation that corresponds with variations in 
pumping.  The middle aquifer also exhibits a 5-foot seasonal 
fluctuation in water level that corresponds to seasonal variation in 
pumping.  Drawdowns of the water level at the Port Williams 
Wellfield are similar to those predicted with the 2008 Groundwater 
Flow Model developed for the P.C. 6 report.  The model predicted 
drawdowns of 5 feet at the Graysmarsh Well #8 but a decline of 
0.8 feet was observed from 1997 to 2007.  This difference could be 
due to aquifer heterogeneity or due to leakage from the other 
aquifer layers that satisfy the Port Williams withdrawal before it 
propagates to Graysmarsh well.  To date no guidance has been 
provided by the Department of Ecology regarding further actions 
to be taken about exceeding the 10-foot trigger in the middle 
aquifer.  Potential actions that may be required are listed in the 
settlement agreement.  Ecology may consider the following 
alternatives:   
 
 Cease or reduce withdrawals authorized under the permit;  
 Modify the data collection-monitoring program; 
 Undertake additional data collection-monitoring;  
 Provide a “physical solution” to alleviate the declines, 

changes or flow conditions;  
 Perform a combination of one or more of the above; or 
 Take no additional action. 
 
Future increases in withdrawal from the Port Williams Wellfield 
will likely require to the City to take action to address declining 
reservoir levels and potential impacts to Graysmarsh.  Potential 
actions that could allow more water to be withdrawn from Port 
Williams include further study to clarify potential impacts of 
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increased pumping or a mitigation strategy that would alleviate 
impacts on Graysmarsh if any occur. 
 
One possibility to address declining groundwater levels as well as 
operational control at the Port Williams Wellfield would be 
construction of a below grade reservoir or other storage facility.  A 
below grade reservoir could provide storage that helps meet peak 
water demands and alleviates drastic fluctuations in groundwater 
levels during high demand summer periods.  The reservoir could 
also potentially be connected to the water system infrastructure in 
a manner that would increase functional redundancy for City 
customers, and increase operational efficiency for the water system 
staff.  A preliminary investigation of the underground reservoir 
concept, the impacts to water system operation, and potential affect 
on groundwater levels indicated that the required volume of the 
reservoir would be unfeasible and not cost effective.  However, a 
more thorough investigation should be completed should the City 
wish to further pursue the idea of providing below grade storage at 
the Port Williams Wellfield. 
 
AQUIFER MONITORING PROGRAM 
Use of the Silberhorn and Port Williams Wellfields is dependent 
on aquifer drawdown.  The City monitors aquifer levels on a 
monthly basis at the locations listed below.  In most cases, static 
levels are recorded, but if the well pump is operating, the 
drawdown may be recorded instead and is noted.  The City began 
monthly measurements at these locations in January 1996 and 
monitors the data to document changes in aquifer levels.  
Appendix L includes a map of monitoring sites and example data 
sheets. 
 

 Silberhorn Wellfield – Well 1 
 Silberhorn Wellfield – Well 2 
 Silberhorn Wellfield – Well 3 
 D & K Rentals Well (52 River Road) 
 Wynne Well (165 River Road) 
 Moyle Well (131 West Silberhorn) 
 D.O.T. Well (261 River Road) 
 Simmons Well (304/308 River Road) 
 Bagley Well (143 Aslan Drive) 
 Wray Well (32 Crown View Lane) 
 Ryan Well (130 Port Williams Road) 
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 Elks Well (143 Port Williams Road) 
 Stone Irrigation Well (301 Port Williams Road) 
 Port Williams Wellfield – Well 1 
 Port Williams Wellfield – Well 2 
 Graysmarsh Well (256 Holland Road) 
 Willis Well (90 John Scott Well) 
 USGS Zone 1 Monitoring Well (702 Port Williams 

Road - South) (weekly readings) 
 USGS Zone 3 Monitoring Well (702 Port Williams 

Road - North) (weekly readings) 
 
Results of monitoring are compiled in reports prepared by Pacific 
Groundwater Group. 
 
WATER RIGHTS ADEQUACY 
As discussed in the Water Rights Analysis, the City’s water rights 
are sufficient for the 20-year planning period.  However, given the 
uncertainty in predicting future water use and the uncertainty in 
future source capacity the City should explore options for 
obtaining additional water rights.  The City plans to annex areas 
outside of the city limits and within the City’s current UGA. 
 
The City will continue to evaluate the feasibility of becoming a 
regional supplier through satellite management or purchase of 
water system and their water rights throughout the Dungeness 
Valley. 
 
The City’s instantaneous water rights capacity is 3,668 gpm 
(5.2 MG).  Currently, the City has 2,810 gpm of source capacity 
installed.  The City is currently planning the installation of an 
additional well at Port Williams.  This well is anticipated to be 
600 gpm.  This will bring the installed capacity up to 3,410 gpm. 
 
FACILITY RELIABILITY 
The reliability of the City’s water system facilities is typically 
provided through redundancy.  The following paragraphs describe 
the reliability of the source production facilities, reservoirs, and 
water mains. 
 
Source Reliability 
The City has three sources of supply including the Infiltration 
Gallery, the Silberhorn Wellfield and the Port Williams Wellfield.  
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The Infiltration Gallery flows by gravity and would not be affected 
by a power outage.  The Silberhorn Wellfield has a 75 kW 
generator and sufficient fuel to provide backup service for 
24 hours.  However, the chlorination pump for this source is not 
currently equipped with standby power.  During a power outage 
City staff must use a portable generator.  The Port Williams 
Wellfield has a 200 kW generator that is capable of operating up to 
two wells simultaneously.   
 

Storage 
The City has three reservoirs totaling 2.9 MG that serve the 420, 
480 and 680 Zones.  All zones except for the 775 Zone can be 
served by the City’s reservoirs. 
 
Booster Stations 
The City has four booster stations.  Three of these stations move 
water from lower zones to higher zones in order to fill the City’s 
reservoirs.  The fourth station (775 Booster Station) provides 
pressure and flow to a closed zone.  Reliability of booster stations 
must account for both failures of utility power and of mechanical 
problems with pumps.  For a booster station to be considered 
reliable it must have both standby power and redundant pumps.   
 
The 480 Zone booster station contains two pumps to provide 
redundancy, and is equipped with an emergency generator.  This 
zone is also served by the 480 Reservoir. 
 
The 5th and McCurdy Booster Station, which pumps from the 
350 Zone to the 420 Zone, contains only one pump and does not 
have emergency power.  However, the 420 Zone is also supplied 
by the 420 Reservoir and PRVs from the Solana Reservoir. 
 
The City’s 775 Zone is supplied by a booster station equipped with 
redundant pumps and is equipped with a backup generator.  The 
775 Zone Booster Station is the sole source for the 775 Zone. 
 
The City’s 680 Zone booster station contains three pumps, one of 
which is redundant, and a generator.  The 680 Zone is also served 
by the Solana Reservoir. 
 
Treatment 
A discussion of the City’s treatment facilities is included in 
Chapter 1 – System Description.  The City maintains spare parts 
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for disinfection facilities and relies on source of supply 
redundancy to provide disinfection reliability.  In the event of a 
power outage the backup generators at Port Williams and 
Silberhorn Wellfields maintain the function of the chlorine pumps.  
For the Infiltration Gallery a mobile generator must be brought to 
the site.  DOH has recommended that the City install a permanent 
battery backup or generator at the site to ensure adequate treatment 
at all times. 
 
The City has identified issues with water age and lack of turnover 
in the Solana Reservoir.  High water age results in a low chlorine 
residual in water being withdrawn from the reservoir.  This is an 
issue because the City’s system is required to maintain a chlorine 
residual to prevent contamination.  This is due to a number of 
factors.  One issue is that the infrastructure in the Solana area was 
designed for growth that has not yet occurred in the area.  
Currently, there are many vacant properties and water demands are 
insufficient to promote good turnover.  The second issue is that the 
Solana area is located at a dead end with supply coming from a 
single direction.  The current system layout means that water 
reaching Solana has likely spent time in the 420 Reservoir 
increasing its age.   
 
HYDRAULIC MODELING PROGRAM 
The City’s existing water system has been analyzed using 
Innovyze’s InfoWater hydraulic modeling program to identify 
areas of the distribution system that are deficient in flow and 
pressure.  In addition, the hydraulic model was used to analyze the 
effects of the proposed improvements on the water system.  
 
MODEL DEVELOPMENT 
In order to create a realistic representation of the City’s water 
system, the model has been created using the City’s GIS based 
water system base map and information obtained from the City.  A 
map detailing existing pipes and nodes is included in Appendix K, 
along with a hydraulic model results.  Existing system demands 
have been determined for the City from production data, and have 
been distributed throughout the system nodes. 
 
MODEL CALIBRATION 
In order to verify the accuracy of the hydraulic model, field testing 
is needed.  The calibration process involves comparing model 
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generated results with field measurements.  This is done by 
performing hydrant flow tests on the water system.  Calibration of 
the model is necessary to assign accurate pipe roughness factors, 
discover erroneous network connections, and verify settings of 
pressure reducing valve stations. 
 
CALIBRATION PROCEDURE 
The InfoWater hydraulic model of the City’s water system was 
calibrated using data obtained from fire hydrant tests at various 
locations throughout the water system. Four fire hydrant tests were 
conducted with the assistance of City’s personnel in late 
June 2012. During these tests, static and residual pressures were 
recorded as a fire hydrant was opened and flowed.  Field results 
were used to calibrate the hydraulic model by verifying pipe type 
and size, and adjusting roughness coefficients.  
 

Table 3-9  Hydrant Testing Locations 
 

Test No. Pressure Zone Testing Location 
1 350 First Baptist Church-1323 Sequim-Dungeness 

Way 
2 350 Jones Farm Road and Ridgefield Road 
3 500 Solana, Overland Street and Pear Court 
4 420 Marlo Drive 

 
For each hydrant test, the hydraulic model was used to generate 
static pressure with normal demands and residual pressure at the 
measured hydrant flow rate.  The total system demand at the time 
of the hydrant tests was assigned based production records.  Model 
output is generated at points in the model equivalent to the 
locations of the hydrant tests. 
 
Model output for static pressure is generated by running the model 
at average system demands.  Model output for residual pressure is 
generated at each model hydrant test point by placing an added 
demand equal to the measured residual discharge and recording the 
resulting pressure. 
 
The system pressures and pipe flow rates determined in the 
hydraulic analysis are highly dependent on the friction loss 
characteristics established for each pipe.  Adjustments to 
assumptions of friction loss are made until the hydraulic model 
replicates the measured field conditions.  Hazen-Williams 
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C-factors between 100 and 130 are used throughout the system.  
These friction factors are typical values for most pipes and are 
generally conservative.  However, the friction factors for the pipe 
also compensates for system losses through valves and pipe 
fittings. 
 
CALIBRATION RESULTS  
The model output is produced for both static pressure and residual 
pressure.  The values measured in the hydrant flow tests are 
compared to the model output values in Table 3-10. 
 
Table 3-10  Calibration Testing Results 
 

Test 
No. 

Flow 
(gpm) 

Static Pressure (psi) Residual Pressure (psi) S – 
R(1)(2) Field Model  Field Model  

1 1,300 104 107 3 90 87 -3 -6 
2 1,100 68 71 3 55 56 1 -2 
3 1,500 110 111 1 98 101 3 2 
4 800 50 50 0 32 30 -2 -2 

(1) Difference in field and modeled static pressure minus difference in field and modeled residual 
pressure.   

(2) The difference between field and model for this location was higher than at other locations.  
However, the model results are anticipated to be conservative for fire flow as modeled residual 
pressure is lower than the field. 

 
Calibration of the hydraulic model produced results that varied 
from 0 to 3 psi of actual field test data for static pressure.  Modeled 
residual pressures are within 3 psi of the measured residual 
pressures in all cases.  The value of S – R represents the 
absolute error in model calibration. 
 
MODEL SIMULATION AND RESULTS 
 
MODEL INPUTS AND SETUP 
Both peak hour demand and fire flow scenarios were modeled and 
were based on the projected demands developed in Chapter 2.  For 
the peak hour scenarios, the forecast peak hour demands were 
assigned to system nodes, and reservoir levels were set based on 
the depletion of operational and equalizing storage.  For the fire 
flow scenarios, the max day demands were assigned to system 
nodes and reservoir levels were set based on the depletion of 
operation, equalizing and fire suppression storage.  Reservoir 
levels for modeling scenarios are shown in Table 3-11. 
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Table 3-11  Hydraulic Model Reservoirs Levels 
 

Peak Hour Scenarios 
2012 Level 

(ft) 
2018 Level 

(ft) 
2032 Level 

(ft) 
0.2 MG 480 Reservoir 45.90 45.90 45.90 
1.7 MG 420 Reservoir 26.10 26.10 25.05 
1.0 MG 680 Reservoir 16.20 16.20 15.58 

Fire Flow Scenarios 
2012 Level 

(ft) 
2018 Level 

(ft) 
2032 Level 

(ft) 
0.2 MG 480 Reservoir 30.79 30.79 30.79 
1.7 MG 420 Reservoir 20.31 20.31 19.26 
1.0 MG 680 Reservoir 12.80 12.80 12.18 

 
PEAK HOUR DEMAND 
According to 2009 Water System Design Manual and WAC 246-
290-230, a water system must maintain a minimum pressure of 
30 psi in the distribution system under peak hour demand 
conditions.  The City’s existing distribution system was modeled 
for 2012, 2018, and 2032 peak hour demand conditions.  For these 
scenarios, the City’s distribution system was able to maintain 
pressures of 30 psi system wide. 
 
Future system expansion has the potential to span beyond the 
limits of what can be served by the existing pressure zones.  A 
majority of the areas the City would bring into its system can be 
adequately served by the City’s existing reservoirs.  However, this 
is not the case with the addition of services in the southwest region 
of the current city limits or UGA.  The City’s reservoirs are not at 
a sufficient elevation to serve these areas under DOH 
requirements.  The City would be required to build additional 
storage in this area at a sufficient elevation to provide peak hour 
demands and the minimum pressure of 30 psi.  The approximate 
base elevation of the reservoir should be 500 feet above sea level 
based on USGS topographic maps for the area. 
 
Appendix K includes a copy of the output file for the 2032 peak 
hour demand scenario and the pipe and node map. 
 
AVAILABLE FIRE FLOWS 
WAC 246-290-230 states, “If fire flow is to be provided, the 
distribution system shall also provide maximum day demand 
(MDD) plus the required fire flow at a pressure of at least 20 psi at 
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all points throughout the distribution system, and under the 
condition where the designed volume of fire suppression and 
equalizing storage has been depleted.”  A 3,000 gpm fire flow has 
been utilized in this model for non-residential areas and a 
1,000 gpm fire flow was used for residential areas. 
 
This Plan outlines system improvements required to meet these 
standards that, at this time, exceed the fire flow standards 
established by City ordinance.  The City has adopted the Uniform 
Fire Code (UFC) by ordinance, which identifies minimum fire 
flow requirements of 1,500 gpm for commercial areas and 1,000 
gpm for residential areas.  Table 3-12 lists the available fire flow 
for the City’s existing system under 2032 maximum day demands. 

 

Table 3-12  Existing System Fire Flows (2032 Maximum Day 
Demand) 

 

Node(s) Location Land Use Zone 

Recommended 
Fire Flow at 

20 psi System 
Wide (gpm) 

Available 
Fire Flow at 

20 psi System 
Wide (gpm) 

J1840 Costco Mixed Use 420 3,000 2,700 
J1178 Walmart C-III Commercial 420 3,000 2,600 
J2224 Sequim Middle and High 

Schools 
School 350 3,000 4,800 

J2348 Safeway C-III Commercial 350 3,000 3,800 
J860 Bell Creek Plaza C-III Commercial 350 3,000 3,100 
J726 Sherwood Manor C-II Commercial 350 3,000 3,600 

J1102 Landmark Mall C-III Commercial 350 3,000 4,300 
J2144 Holiday Inn, E. Washington 

Street 
C-III Commercial 350 3,000 1,800 

J1980 E. Hammond Street Future 
Development 

Mixed Use 350 3,000 2,100 

J2522 480 Pressure Zone R-II Residential 480 1,000 500 
J2084 480 Pressure Zone R-IV Residential 480 1,000 900 
J2024 420 Pressure Zone R-II Residential 420 1,000 900 
J336 350 Pressure Zone,  

West Side 
R-II Residential 350 1,000 1,300 

J1878 350 Pressure Zone, East Side R-II Residential 350 1,000 1,900 
(1) Bold denotes a fire flow deficiency as compared to the design standard.  In all cases, fire flows in 

commercial areas exceed UFC minimum fire flow requirement of 1,500 gpm for commercial 
structures. 

 
As shown in Table 3-12, the water system meets the recommended 
fire flow design standard throughout the majority of the water 
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system.  However, the East Washington Street area, the 420 Zone 
north of Highway 101, the residential area in the 480 Zone, and a 
residential portion of the 420 Zone, do not meet the design 
standards under 2032 peak day demand and fire flow conditions. 
 
RECOMMENDED SYSTEM IMPROVEMENTS 
Distribution system improvements are recommended for the 6-year 
and 20-year planning periods.  Descriptions, locations and costs of 
the Capital Improvement Projects are provided in Chapter 8.  
Project financing is discussed in Chapter 9. 
 
Fire Flow Deficiencies 
As shown in Table 3-12, several areas of the system have fire flow 
deficiencies as defined by the City’s design standards.  For non-
residential areas the deficiencies are located in the 420 Zone north 
of Highway 101, East Washington St and the Mixed-Use zone on 
East Hammond Street.  In all cases these areas meet the minimum 
UFC requirement of 1,500 gpm.  Projects are proposed to address 
all these deficiencies include CIP projects D-1, D-8, D-13 and 
D-28.  
 
Locations throughout the 480 Zone are also deficient in fire flow 
as well as any residual area of the 420 Zone.  In order to meet the 
fire flow requirement of 1,000 gpm for this residential area, 
improvements D-3, D-4, D-5 and D-16 are recommended to loop 
the existing water lines. 
 
Service Area Expansion in the Southwest 
In addition to the recommended improvements outlined above, the 
City plans to provide water service to the area in the southwest 
portion of the service area in the future.  These improvements will 
consist of a new reservoir on 7th Avenue south of the City’s 
existing 420 and 480 reservoirs.  The City will also build a booster 
station to provide water to this reservoir.  In addition, PRV stations 
will be required in order for this storage to be usable in other areas 
of the water system and an additional waterline will be required in 
order to get this water to and from the distribution system.  These 
projects are covered by improvements D-6, D-7, ST-1, and BS-1. 
 
Service Area Expansion to the East 
In addition to the area to the southwest, another area within the 
UGA with significant opportunities for growth is located to the 
east of downtown and north of Highway 101.  The water 
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distribution mains for these areas will involve connecting the north 
and south portions of the system from West Sequim Bay Road to 
Washington Street.  A project to provide water to this area would 
consist of extending waterlines along West Sequim Bay Road and 
Washington Harbor Loop.  These projects could serve the Battelle 
Research Facility as well as connection with the Marina Water 
System.  These projects are shown as improvements D-9, D-10, 
D-17 and D-22. 
 
AVAILABLE FIRE FLOWS WITH RECOMMENDED 

IMPROVEMENTS 
Projected year 2018 fire flows, incorporating the improvements 
outlined above and as described in Chapter 8, are summarized in 
Table 3-13.  These projects are also sufficient to provide the 
transmission backbone for fire flows to the City within the 20-year 
planning period.  However, as the City develops the hydraulic 
model should be revisited to verify that the system still has the 
ability to meet the requirements in the 2009 Water System Design 

Manual.  Chapter 8 presents a recommended set of improvements 
to meet source, storage and distribution/fire flow needs, and 
contains a summary of the recommended project costs. 
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Table 3-13  Available Fire Flows With Recommended Improvements 
(2032 Maximum Day Demand) 

 

Node(s) Location Land Use Zone 

Recommended 
Fire Flow at 

20 psi System 
Wide (gpm) 

Available 
Fire Flow at 

20 psi System 
Wide (gpm) 

J1840 Costco Mixed Use 420 3,000 3,200 
J1178 Walmart C-III Commercial 420 3,000 2,900 

J2224 
Sequim Middle and 
High Schools  

School 350 3,000 5,600 

J2348 Safeway C-III Commercial 350 3,000 4,000 
J860 Bell Creek Plaza C-III Commercial 350 3,000 5,400 
J726 Sherwood Manor C-II Commercial 350 3,000 4,300 

J1102 Landmark Mall C-III Commercial 350 3,000 4,600 

J2144 
Holiday Inn, E. 
Washington Street 

C-III Commercial 350 
3,000 

3,500 

J1980 East Hammond Street 
Future Development 

Mixed Use 350 3,000 6,000 

J2522 480 Zone R-II Residential 480 1,000 1,600 
J2084 480 Zone R-IV Residential 480 1,000 1,100 
J2024 420 Zone R-II Residential 420 1,000 2,400 
J336 350 Zone, West Side R-II Residential 350 1,000 1,300 

J1878 350 Zone, East Side R-II Residential 350 1,000 2,000 
 
WATER SYSTEM DEFICIENCIES  
 
SOURCE OF SUPPLY 
The City has sufficient annual and instantaneous water rights to 
supply water to the city limits and annexed UGA if the growth in 
the system occurs as anticipated throughout 2032.  The City’s 
annual water right limit will be the first restriction reached outside 
the 20-year planning period. 
 
The City will investigate the possibility of obtaining water rights 
from existing purveyors in the City’s UGA that may be annexed 
during the planning horizon.  The City should also open 
discussions with the Department of Ecology in attempt to classify 
some of the existing supplemental water rights at the Port Williams 
Wellfield as primary.  The City will continue to evaluate the 
feasibility of becoming a regional provider either through satellite 
management agreements or purchase of water systems and water 
rights in the greater Dungeness Valley.  These projects are 
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discussed in further detail in Chapter 8 – Capital Improvement 
Plan. 
 
STORAGE 
With the construction of the 1.0 MG Solana Reservoir, the City 
will have sufficient storage through the 20-year planning period.  
Depending on development, the City plans to build a new reservoir 
south of the existing 1.7 MG Reservoir in order to provide 
additional storage for the future expansion of the system to the 
southwest.  This additional storage is proposed in order to serve 
future connections.  These projects are also described in further 
detail in Chapter 8 – Capital Improvement Plan. 
 
WATER AGE 
It is recommended that further analysis be performed using a water 
age model to confirm the reason for the low chlorine residual the 
City is experiencing in Solana. 
 
Potential solutions to this problem include operational changes the 
City can make that promote turnover in the water main along 
Brownfield Road.  This might include increased usage of the 
Simdars Road PRV.  The installation of a booster station at 
Simdars Road would improve chlorine residual by supplying the 
Solana area more directly from the Port Williams Wellfield in the 
350 Zone. 
 
DISTRIBUTION SYSTEM 
The operation of a municipal water system involves dynamic 
interactions between various water system components, including 
source, storage, and distribution system facilities.  In addition to 
normal diurnal demands, infrequent demand events, such as fires, 
can create significant stress on a municipal water system. 
 
Analysis of the distribution system revealed several areas with fire 
flow deficiencies.  These included non-residential areas located in 
the 420 Zone north of Highway 101, East Washington Street and 
the mixed use zone on East Hammond Street.  These non-
residential locations met the UFC requirement of 1,500 gpm, but 
do not meet the City’s planning requirement of 3,000 gpm. 
Residential fire flow deficiencies were found in the 480 Zone as 
well as a residential area of the 420 Zone.  CIP projects are 
proposed that resolve these deficiencies through upsizing water 
mains and increasing loops. 
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SANITARY SURVEY 
The City’s most recent DOH Sanitary Survey was completed in 
July 2012.  A sanitary survey is an inspection, performed by DOH 
personnel, that assesses a water system’s compliance with health 
regulations.  This survey identified no significant deficiencies in 
the system.  The survey makes the following suggestions:  backup 
power for the chlorination system at the Infiltration Gallery, 
various screening improvements to drains and vents of the 
reservoirs, implementation of the cross connection control program 
and development of a wellhead protection program for the 
Infiltration Gallery.  Backup power for the Infiltration Gallery will 
be investigated as a part of project S-6, Infiltration Galley 
Improvements.  City staff plans to make screening improvements 
and implement the cross connection control program.  A wellhead 
protection program for the Infiltration Gallery is discussed in 
Chapter 5 – Wellhead Protection Program of this Plan. 
 
SYSTEM CAPACITY SUMMARY 
Table 3-14 summarizes the source and storage capacity in terms of 
ERUs and indicates the year in which the capacity is projected to 
be exceeded.  The projected number of ERUs in 2032 is 7,915.  
Based on the analysis, the first limitation to the system will be 
system annual water rights. 
 
Table 3-14  System Capacity Summary 

 

Capacity Parameter 
Capacity 
(ERUs) 

Source Capacity Max Day 11,284 
Water Rights – Annual 10,133 
Water Rights – Instantaneous 14,729 
Storage Capacity 11,550 
Distribution >7,915 
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Chapter 4 
WATER USE EFFICIENCY 
 

 
 
OBJECTIVE 
The objectives of this chapter are to identify the conservation and 
water use efficiency requirements pertaining to the City, evaluate 
past conservation efforts, and describe the City’s water use 
efficiency plan for the next 6 years. 
 
WATER USE EFFICIENCY PLANNING 
REQUIREMENTS 
The Washington Legislature passed the Water Use Efficiency Act 
of 1989 (43.20.230 RCW), which directs DOH to develop 
procedures and guidelines relating to water use efficiency.  In 
response to this mandate, Department of Ecology (Ecology), the 
Washington Water Utilities Council, and Department of Health 
(DOH) jointly published a document titled Conservation Planning 

Requirements in 1994.  In 2003, the Municipal Water Supply – 
Efficiency Requirements Act (Municipal Water Law) was passed 
as Engrossed Second House Bill 1338 and amended the RCW to 
require additional conservation measures.  The Municipal Water 
Law, among other things, directed DOH to develop the Water Use 
Efficiency Rule (WUE Rule), which was adopted in October 2006.  
WUE rule requirements are presented in WAC 246-290 Part 8.  

Please Use this Space to Keep Notes 
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The WUE Rule is outlined and compliance guidance is provided in 
the Water Use Efficiency Guidebook (Third Edition), published 
January 2011 by the Washington State DOH.  Conservation and 
efficiency programs developed in compliance with the WUE rule 
are required by DOH and by Ecology as part of a public water 
system water right application.  Conservation must be evaluated 
and implemented as an alternate source of supply before state 
agencies approve applications for new or expanded water rights. 
 
The WUE Rule sets stringent requirements for public water 
purveyors.  The WUE Rule is comprised of four sections: 
 

1. Planning requirements 
2. Distribution leakage standard 
3. Metering requirements 
4. Goal setting and performance reporting 

requirements 
 
DISTRIBUTION SYSTEM LEAKAGE 
The WUE Rule requires that water distribution systems have a 
distribution system leakage (DSL) rate less than 10 percent of total 
finished water production.  Compliance with the 10 percent 
requirement is determined based on a three-year rolling average.   
Distribution system leakage is defined as the difference between 
total water production and authorized consumption.  Authorized 
consumption is the volume of water authorized for use by the 
water system.  This includes metered water consumption by 
customers and known or credibly estimated unbilled or unmetered 
uses as well.  Unmetered authorized consumption may include 
uses such as cleaning of reservoirs, fire fighting, and system 
flushing. 
 
As shown in Table 4-1 the City’s current 3-year rolling average 
Distribution System Leakage is currently 14.9 percent for years 
2009-2011.  This is above the 10 percent maximum allowable 
leakage required by the WUE rule.  To remain in compliance the 
City will need to develop a water loss action control plan.  The 
details of the City’s water loss action control plan are discussed 
later in this Chapter. 
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Table 4-1  Distribution System Leakage 
 

Year 

Total 
Production 

Authorized 
Consumption(1) DSL DSL 

3-year 
Rolling 
Average 

Gallons Gallons Gallons Percent Percent 
2007 355,625,800 275,813,541 79,812,259 22.4% - 
2008 352,925,800 283,048,690 69,877,110 19.8% - 
2009 363,320,000 314,866,353 48,453,647 13.3% 18.5% 
2010 333,176,600 281,725,084 51,451,516 15.4% 16.2% 
2011 327,265,300 275,501,174 51,764,126 15.8% 14.9% 

(1) Includes other unmetered authorized consumption not included in 
billed water consumption as estimated by City staff. 

 
WATER USE DATA COLLECTION 
Collection of water use data is critical to ensuring efficient use of 
water resources.  Water use data allows the water system to 
calculate leakage, forecast demands, identify areas of potential 
efficient water use, evaluate success of existing WUE program, 
describe the water supply characteristics and aid in water 
management decision making.  The water use data and water 
demand forecasts for the City are presented in Chapter 2 of this 
Plan.  All City sources of supply and all customer services are 
metered.  
 
A summary of the City’s water use data collection for each type of 
required data is presented in Table 4-2. 
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Table 4-2  Summary of Water Use Data Collection 
 

 
Required Data Type 

Frequency of 
Collection 

 
Comments 

Source of Supply Meter 
Readings 

Monthly and 
Annual Totals 

Meter readings collected daily and 
reported monthly and annually 

Import from Emergency 
Interties 

Not Applicable Currently no emergency interties 
exist 

Export from Emergency 
Interties 

Not Applicable Currently no emergency interties 
exist 

Wholesale Water Purchased Not Applicable No wholesale water is purchased 
Wholesale Water Sold Not Applicable No wholesale water is sold 
Peak Day, Peak Month Annually Determined from source production 

records 
Distribution System Leakage Annually Calculated from City customer 

billing records and source meter 
records (See Chapter 2).  City to 
compile data on an annual basis. 

Unmetered, Unbilled 
Authorized Uses 

Annually Calculated from City records of 
flushing, testing and construction 
uses 

Customer Service Meter 
Readings 

Monthly Information from City billing 
records 

Population Served Annually See Population Projections in 
Chapter 2 

Economic Data As Required Water rates are set by City 
Ordinance 

Conservation Data Annually Per capita water usage 
 
HISTORICAL WATER CONSERVATION 
PROGRAM  
Conservation has been a constant concern for the Dungeness 
Peninsula.  The City of Sequim’s conservation program has been 
modified over the years based on new State regulations.  The 
City’s 1995 Water System Plan developed a water conservation 
program based on the 1994 Conservation Planning Requirements.  
The 1995 Plan indicated that the 20-year conservation goal is a 15 
percent reduction in average yearly demand and a 20 percent 
reduction in peak day demand.  These goals remained the same in 
the 2000 Water Comprehensive Plan.  The City’s 2008 Water 
System Comprehensive Plan updated the existing conservation 
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program to include the changes made when Municipal Water Law 
was implemented.  The goal presented in the 2008 Plan was the 
reduction of the water system’s ERU by 10 percent over a 10-year 
period.  This was to be accomplished partly by increasing 
utilization of reclaimed water produced at the City’s Water 
Reclamation Facility.  In 2005, the last year of historical data for 
the previous Plan, the ERU value was 195 gpd/unit.  In 2010, 
5 years into the previous conservation plan, the ERU value was 
160 gpd/units.  This represents an 18 percent reduction and 
exceeds the goals of the 2008 Plan. 
 
NEW WATER USE EFFICIENCY PROGRAM 
Under the WUE Rule, the City’s governing body must set water 
use efficiency goals and measure progress each year toward 
meeting these goals.  Goals must include a measurable outcome, 
address water supply or demand characteristics, and include an 
implementation schedule. 
 
WATER USE EFFICIENCY GOALS 
As shown earlier in this Chapter, the City has met and exceeded its 
conservation goals set forth in the 2008 Water System Plan.  The 
City has proposed additional conservation goals for this plan.  As a 
demand site goal, the City will attempt to reduce the ERU value by 
10 percent over the next 10 years.  The City’s primary tactic for 
reaching this goal is the additional use of Class A reclaimed water 
from its Water Reclamation Facility to replace irrigation use of 
potable water.   
 
As a supply side goal the City will plan to reduce DSL to the DOH 
requirement of 10 percent over the next 6 years.  This will be a 
reduction of approximately 1 percent DSL per year. 
 
WUE MEASURES 
The WUE Rule requires the evaluation or implementation of water 
use efficiency measures to help meet the WUE goals.  The WUE 
Guidebook lists several measures that must be implemented 
(Mandatory Implementation) or must be evaluated (Mandatory 
Evaluation) and provides a list of measures that can be counted as 
supplemental measures in the WUE Program.  WAC 246-290-810 
identifies the minimum number of water use efficiency measures 
that must be evaluated based on system size.  The City currently 
serves approximately 2,200 connections which puts it in the 1,000 
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to 2,499 connection category which must implement five 
supplementary measures. 
 
Implement Source Meters, Service Meters and Meter 

Calibration (Mandatory Implementation) 
Source meters are installed at all of the City’s water sources and 
service meters are installed for all of the City’s customers.  The 
City has constructed a reclaimed water system that pumps Class A 
reclaimed water to the City for reuse.  The City has converted a 
large portion of their currently unmetered water use to reclaimed 
water, thereby reducing the amount of unaccounted for water from 
the City’s potable water system.   
 
The City has a meter replacement program to ensure that older 
service meters are replaced before they begin registering water use 
inaccurately.  The City calibrates source meters regularly and 
calibrates service meters as needed. 
 
Implement Program Promotion and Customer Education 

(Mandatory Implementation) 
The City currently uses paper bills to collect funds due.  Bills are 
mailed monthly and include information on historical use, and 
ways to save water and energy.  Bills also include changes for 
wastewater production, if applicable.  The City does provide 
information on conservation on their website and at City Hall. 
 
In the City’s annual Water Quality report, conservation tips are 
provided to the customers.  These provide instructions on simple 
ways that customers can reduce their daily water consumption.  A 
copy of the most recent Water Quality report can be found in 
Appendix G. 
 
Implement a Water Loss Control Action Plan to Control 

Leakage (Mandatory Implementation if DSL >10 percent) 
The City’s current 3-year rolling average DSL is 14.9 percent 
which does not meet the 10 percent DSL requirement.  As such, 
the City must implement a Water Loss Control Action Plan 
(WLCAP) to remain in compliance.  The City’s current DSL rate 
of 14.9 percent puts it in the category of system with greater than 
10 percent but less than 20 percent DSL.  For this category the 
WLCAP must implement the following actions: 
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1. Assess data accuracy, and  
2. Assess data collection methods and errors. 

 
Evaluate Conservation Pricing (Mandatory Evaluation, 

Supplementary Implementation) 
The WUE rule requires that systems evaluate a rate structure that 
encourages conservation.  If the City implements a conservation 
rate structure, if can be counted as a supplementary measures.  The 
City currently has an inclined block water rate structure that is 
discussed in further detail in Chapter 9 – Financial Program.  The 
City’s base charge does not include any water usage.  For 
residential customers, the first 800 cubic feet (cf) of water is sold 
at $0.00779/cf, and water consumption over 800 cf/month is sold 
at $0.02309/ccf.  Other customer types have similar rate structures.  
The current rate structure was adopted by City Ordinance 2007-
020.  This rate structure encourages conservation and applies to 
four customer classes, which counts as four supplementary 
measures. 
 
Bills Showing Consumption History (Supplementary) 
The City’s current software allows past water usage to be shown 
on the current water bill so customers can see how their water 
usage compares to previous billing cycles.  This measure applies to 
four customer classes, which counts as four supplementary 
measures. 
 
Evaluate Reclaimed Water (Mandatory Evaluation, 

Supplementary Implementation) 
As mentioned previously, the City has installed a reclaimed water 
system that pumps Class A reclaimed water to the City for reuse.  
The City’s 2008 Water Reclamation Facility Expansion 

Engineering Report (2008 Engineering Report) projects an average 
annual flow of 2.0 mgd of reclaimed water based on 2025 design 
criteria.  The City’s primary uses of reclaimed water are for the 
City Shop, the Reuse Demonstration Site at Carrie Blake Park, and 
augmentation of Bell Creek stream flows.  Future projects for 
reclaimed water use are discussed in the City’s 2008 Engineering 

Report and include various aquifer recharge areas, additional 
augmentation of Bell Creek, and augmentation of Gierin Creek. 
 
In 2006, the City used approximately 20 percent of its reuse water 
for projects around the City which averaged approximately 



City of Sequim Water System Comprehensive Plan 
 

Chapter 4 – Water Use Efficiency and Water Resource Analysis 
Page 4-8 

 

120,000 gpd.  During the next 6 years the City will explore water 
reuse in other parts of the water system.  Reclaimed water was 
mainly used by the Water Reclamation Facility (WRF) and for 
other proejcts by the City (dust control, vehicle washing, etc.).  As 
the City has implemented reclaimed water and is putting that water 
to use this can be counted as a supplementary measure. 
 
Notifying Customers About Leaks on Their Property 

(Supplementary) 
The City currently educates customers on a number of topics 
which include how to identify leaks within their homes and on 
their property.  Unusually high bills are flagged by the billing 
system and notices are sent to customers.  With the planned 
implementation of the automatic meter reading system this process 
will be further automated as the meter will be equipped to monitor 
for leakage and inform the City.  This policy counts as a 
supplementary measure. 
 
The WUE rule requires systems of the City’s size to implement at 
least 5 supplementary measures.  The City implements 10 
supplementary measures.  A summary of the City’s supplementary 
water use efficiency measures is provided in Table 4-3. 
 

Table 4-3 Supplementary Water Conservation Measures 
 

Implemented Measure 
Number of Supplementary 

Measures Counted 
Conservation Pricing 4 
Bills Showing Consumption History 4 
Reclaimed Water 1 
Customer Notifications of Leaks 1 
Total City Supplementary Measures 10 
DOH Required Measures 5 

 
The City plans to meet their WUE Goals listed above.  To do this 
the City will implement the WUE Measures detailed in this 
chapter.  Anticipated water savings for the City’s conservation 
goals are presented in Table 4-4.  Within the next six years the 
City’s conservation program is projected to reduce the average day 
demand by approximately 150,000 gallons. 
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Table 4-4  Water Use With Conservation 
 

Without Conservation With Conservation Projected Savings 

Year 

ERU 
Value 
(gpd) 

DSL 
(%) 

Average 
Daily 

Production(1) 
Max. Day 

Production(2) 

WUE 
Goal 
ERU 
Value 
(gpd) 

WUE 
Goal 
DSL 
(%) 

Average 
Daily 

Production(1) 
Max. Day 

Production(2) 

Average 
Day 

Savings 
(gpd) 

Max.  
Day 

Savings 
(gpd) 

2012 163 14.9% 976,119 1,972,932 163 14.9% 976,119 1,972,932 0 0 
2013 163 14.9% 999,315 2,019,815 161 13.9% 975,589 1,983,568 23,726 36,247 
2014 163 14.9% 1,023,085 2,067,859 159 12.9% 975,063 1,994,198 48,022 73,661 
2015 163 14.9% 1,047,444 2,117,093 157 11.9% 974,533 2,004,809 72,911 112,285 
2016 163 14.9% 1,072,407 2,167,548 155 10.9% 973,992 2,015,385 98,415 152,164 
2017 163 14.9% 1,097,989 2,219,256 153 9.9% 973,434 2,025,912 124,555 193,344 
2018 163 14.9% 1,124,208 2,272,249 151 8.9% 972,853 2,036,375 151,355 235,873 
2022 163 14.9% 1,235,773 2,497,745 149 8.9% 1,055,234 2,208,815 180,540 288,930 
2032 163 14.9% 1,568,072 3,169,388 149 8.9% 1,338,986 2,802,765 229,087 366,623 

(1) Average Daily Production includes DSL. 
(2) Max Daily Production calculated using peak day factor of 2.2 and includes DSL. 
 
WATER LOSS CONTROL ACTION PLAN 
The City’s current 3-year rolling average DSL rate is greater than 
10 percent.  In order to remain in compliance with the Water Use 
Efficiency Rule the City will need to develop and implement a 
water loss control action plan. (WLCAP).  A WLCAP involves 
taking certain actions to assess and correct leakage that the water 
system is experiencing.  The level of action to be taken is 
dependent on the level of leakage.  The City’s current DSL rate 
puts it in a category of water systems with greater than 10 and less 
than 20 percent DSL that require the City to take the following 
actions: 
 

1. Assess data accuracy, 
2. Assess data collection methods and errors. 

 
The DOH Water Use Efficiency Guidebook presents the following 
actions as water loss control methods that might reduce DSL: 
 

 Conduct a water audit (such as the IWA Water 
Audit); 

 Conduct a leak detection survey; 
 Repair leaky storage tanks; 
 Calibrate or replace meters; 
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 Synchronize production and consumption meter 
reading schedules; 

 Develop a schedule and budget for replacing old 
distribution lines; 

 Control theft of water. 
 
Some of these actions are already performed by the City as a part 
of their existing water conservation program or normal O&M.  The 
City currently performs annual leak detection surveys as a part of 
the operation and maintenance of the system.  Leaks are repaired 
whenever found and the City budgets money annually for both 
leak detection and leak repair.  The City’s storage tanks are in 
good condition and are inspected regularly.  The City’s 
500,000-gallon concrete reservoir, which was suspected to be 
leaking, has been taken out of service.  Meters are calibrated and 
replaced as necessary depending on size.  The City is currently 
undertaking a number of CIP projects to replace water mains 
which includes $200,000 per year for the replacement of asbestos 
cement (AC) water mains.  AC water mains are brittle and prone to 
leakage.  Water theft is not considered to be a significant source of 
DSL at this time.   
 
Mandatory WLCAP Actions and Water Audit 
For the City’s DSL category the required actions for a WLCAP are 
to assess data accuracy and to assess data collection methods and 
errors.  Data accuracy for the City depends on both source meters 
and customer meters.  The City’s source meters are regularly 
calibrated and are kept in good condition.  Customer meters are 
currently calibrated as requested.  As a part of the WLCAP the city 
will consider testing a subset of the customer meters in the system 
to measure accuracy.  Data collection methods and errors can 
affect the DSL rate if data is being lost or inaccurately recorded 
from system meters. 
 
Source meters are read daily by utility staff who record the data on 
the computer.  Customer meters are currently read monthly with a 
touch read system.  The touch read system transmits meter 
readings digitally through an inductive coupling from the meter to 
a reading device.  The data from this reading device is then 
downloaded to the City’s computer system.  Touch read systems 
remove some of the errors in meter reading associated with manual 
reading such as typos and difficulty seeing the register.  To further 
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improve the ease and reliability of meter reading the City is 
planning to implement an automatic meter reading system which 
will collect meter readings wirelessly. 
 
Access to customer water usage data is currently provided through 
the City’s billing system.  With the current billing system output of 
data is cumbersome and can give inconsistent results.  One 
particular issue is billing adjustments where the volume of water 
sold is credited due to a customer leak adjustment.  The City 
should keep a clear record of the actual volume that flows through 
customer meters for use in calculating DSL.  The City is in the 
process of moving to a new billing system which should give them 
better data accessibility.  It is anticipated that the new automatic 
meter reading system and the new billing system will reduce the 
City’s data collection errors. 
 
WLCAP Summary 
The City’s current DSL rate is above the 10 percent limit allowed 
by DOH.  As such the City is required to take actions to assess 
data accuracy, and data collection methods and errors.  The City 
monitors the accuracy of source and distribution meters and may 
take further action to test customer meters in the future.  The City’s 
current meter reading and billing systems are in the process of 
being upgraded which will improve the ease of data collection and 
reduce errors.  
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Chapter 5 
SOURCE PROTECTION PROGRAM 
 

 
 
INTRODUCTION 
Groundwater supplies can be susceptible to contamination from 
surface sources such as underground storage tanks, pesticides, 
accidental spills, and nitrates from septic systems or leaking 
wastewater collection pipes.  To protect groundwater supplies, 
the U.S. Environmental Protection Agency (EPA) and 
Department of Health (DOH) require all Group A public water 
systems to develop a wellhead protection program as a 
component of their water system plans.  A Group A public water 
system is defined as a public water system which serves more 
than 25 people or 15 connections.  Individual private wells are 
regulated by Clallam County and do not need to develop 
wellhead protection programs or delineate wellhead protection 
areas.  A successful wellhead protection program or plan consists 
of a number of components which must be developed before it 
can be fully implemented.  The major components of the plan are 
described below and form the basis of the chapter that follows. 

 
 Aquifer Susceptibility.  Describes the results of 

aquifer susceptibility assessments or the City’s 
sources.  Susceptibility reflects the possibility for 
contamination of a water source. 

Please Use this Space to Keep Notes 
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 Delineated Wellhead Protection Areas 

(WHPA).  WHPAs are based on available 
hydrogeological information, including an 
assessment of susceptibility to contamination. 
 

 Inventory of Potential Contaminant Sources.  
The inventory contains information of all known 
and identifiable potential contaminant sources 
within each wellhead protection area. 
 

 Spill Response Plan.  This plan contains 
documentation of spill response coordination with 
local first responders (HAZMAT team, fire, 
military police, etc.). 
 

 Contingency Plans.  Alternate sources of 
drinking water are identified in the event of source 
contamination. 
 

 Wellhead Protection Area Management Plan.  
This plan is used to reduce the likelihood that 
potential contaminant sources will pollute the 
drinking water supply. 

 
RELATED HYDROLOGICAL DOCUMENTS 
The hydrological basis of the Sequim Wellhead Protection 
Program is based primarily on information contained in several 
reports and hydrogeological investigations including: 
 

 Pacific Groundwater Group, Hydrogeologic 

Characterization and New Wellfield Location, 
1995 

 
 Pacific Groundwater Group, Hydrogeologic 

Evaluation and Wellfield Analysis, City of Sequim 

Stone Well #1, 1995 
 

 Pacific Groundwater Group, Silberhorn Wellfield 

Hydraulic Evaluation and Yield Analysis, 1996 
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 Pacific Groundwater Group, Installation, Testing, 

and Recommended Operation, City of Sequim Port 

Williams Well #2, 1998 
 

 United States Geological Service, Hydrogeologic 

Assessment of the Sequim Dungeness Area, 

Clallam County, Washington, 1999, 
 

 Pacific Groundwater Group, Construction, Testing 

and Recommended Operation Port Williams Well 

#3, March 2008, 
 

 Pacific Groundwater Group, City of Sequim 2008 

Hydrologic Monitoring Report, December 2009. 
 
AQUIFER SUSCEPTIBILITY 
Completion of a susceptibility assessment is an important initial 
step in selecting appropriate delineation methods to define 
wellhead protection area boundaries.  Completion of the 
susceptibility assessment and submittal to DOH allows for a 
susceptibility ranking.  Sources that receive low susceptibility 
ratings may receive susceptibility waivers from DOH to reduce 
the amount of required monitoring for organic contaminants.  
Table 5-1 contains the susceptibility and vulnerability ratings for 
the Sequim sources. 
 
Table 5-1  Sequim Source Susceptibility and Vulnerability Ratings 
 

Source DOH Source # Susceptibility Vulnerability 

Dungeness River Infiltration Gallery S01 High Low 
Silberhorn Wellfield S02 Low Low 
Port Williams Wellfield S03 Low Low 
 
Susceptibility ratings reflect the susceptibility of a water source 
to contamination from a variety of contaminant sources.  The 
susceptibility rating is dependent on factors such as well 
construction, hydrogeological conditions, and distances to known 
or suspected contaminant sources.  Drinking water wells and 
springs vary in their susceptibility to contaminants released at the 
surface.  Wells with poor construction or improper surface seals 
have increased susceptibility to contaminant migration into the 
saturated zone of the well.  Wells located in unconfined aquifers 
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(commonly the shallowest aquifer encountered) typically have a 
higher susceptibility rating than wells which draw water from 
confined aquifers. 
 
Vulnerability ratings are specific to pesticide contamination.  The 
vulnerability ratings are somewhat dependent on land use 
characteristics and reflect regional pesticide use and application 
practices. 
 
DUNGENESS RIVER SUSCEPTIBILITY 
The Dungeness River has high susceptibility to be contaminated 
because of hydraulic connectivity with the river.  Land use is thus 
important because there can be point source discharges or 
agricultural runoff that could potentially contaminate the river.  
The vulnerability of the river is low because there are no major 
contamination sources upstream.  The infiltration gallery is on a 
parcel of land that is zoned residential and owned by the City of 
Sequim.  The City owns a total of 21.2 acres of land surrounding 
the Dungeness River at or upstream of the infiltration gallery.  
Other state agencies such as the Department of Fish and Wildlife 
(DFWS) and the Department of Natural Resources (DNR), own 
675.59 acres upstream of the Infiltration Gallery parcel.  Other 
private owners or ownership groups are located upstream that 
may affect watershed water quality.  There are septic systems 
located near the infiltration gallery but these do not affect the 
City, as they are downstream of the infiltration gallery. 
 
The majority of the land upstream of the infiltration gallery is 
owned by state entities (DNR or DFWS) or part of the Olympic 
National Forest or Olympic National Park.  The national forest 
and park protect the river from its source to the boundary of the 
national forest.  Currently, these parcels are undeveloped but if 
future development were to occur, the following are some of the 
approved and conditional land uses allowed for land zoned 
commercial forest: 
 

 Agriculture; 
 Industrial land uses; 
 Timber harvesting; 
 Mineral extraction; 
 Single-family residency (at a density of one 

dwelling per 80 acres); 
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 Asphalt plants; 
 Outdoor shooting range; and 
 Research facilities.   

 
If any of these facilities are proposed upstream, their impact on 
water quality should be investigated. 
 
DUNGENESS RIVER WATERSHED PROTECTION 
Protecting the Dungeness watershed is an important aspect to 
protecting the sources of drinking water.  Almost the entire river 
and watershed upstream of the infiltration gallery is protected by 
the Olympic National Forest and Olympic National Park, so 
protection for the watershed is provided by the federal protection 
of these lands.  The infiltration gallery has the highest 
susceptibility to contamination, but protection of lands upstream 
by the national forest reduces the risk.  Dungeness River 
watershed is shown in Figure 5-1, while owners of state and 
private land within the watershed are shown in Figure 5-2.  This 
figure illustrates the path of the Dungeness River upstream of the 
infiltration gallery as well as land ownerships between the 
infiltration gallery and the national forest boundary. 
 
DUNGENESS RIVER MANAGEMENT TEAM 
The Dungeness River Management Team (DRMT) is a 
partnership of individuals and stakeholders in the Dungeness 
Watershed who are working together to develop and pursue 
implementation of locally based, long-term solutions to 
watershed management issues.  The Team has operated since the 
late 1980s, with active participation from residents and other 
partners and stakeholders in coordinating locally based, long-
term solutions to water quantity, water quality, flood control, 
forest management, salmon recovery and other critical watershed 
issues.  Because the Dungeness basin represents the east side of 
Watershed Resources Area 18 (WRIA 18), one of 16 basins in 
the state listed as critical for low flows, the DRMT also serves as 
the East WRIA 18 watershed council, promoting flow restoration 
and wise water use. 
 
This team has gathered information on the Dungeness watershed 
that affects the City’s infiltration gallery and should be used as a 
resource with identifying potential risks to watershed source 
water quality and land development decisions. 
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WELLHEAD PROTECTION AREA 
DELINEATION 
The purpose of a delineation is to estimate the areas capable of 
contributing contaminants to the well production source.  These 
areas are referred to as zones of contribution (ZOCs) and provide 
a basis for focusing a community’s groundwater protection 
efforts.  The following sections summarize the local 
hydrogeology, the methods used for the Sequim source 
delineations for the Port Williams and Silberhorn Wellfields, and 
the resulting ZOCs. 
 
LOCAL HYDROGEOLOGY 
Sequim is generally underlain by six defined aquifer units.  From 
shallowest too deepest, they are: 
 

 Unit 1:  The upper unit, commonly referred to as 
the “shallow aquifer,” consists of sand and gravel 
and generally lies within the upper 50 to 200 feet, 
although some thicknesses of over 250 feet have 
been observed.  The upper portion of this unit is 
unsaturated.  Where saturated, the lower portion of 
the aquifer acts as an unconfined aquifer.  
Potential well yields range from a few tens of 
gallons per minute (gpm) to over 1,000 gpm.  The 
Silberhorn wells are completed in this unit. 

 
 Unit 2:  The second unit, commonly referred to as 

the “upper confining bed,” consists of silt, clay, 
and fine sand that acts as an aquitard or a layer 
that resists the flow of water.  It is generally about 
30- to 110-feet thick.  Some higher-permeability 
materials lie within this unit that are capable of 
supplying domestic quantities of water (a few 
gpm). 

 
 Unit 3:  The third unit, commonly referred to as 

the “middle aquifer,” is a confined aquifer which 
consists of sands and gravels and is typically 10- 
to 70-feet thick.  It generally lies within 100 to 
300 feet below ground surface and is entirely 
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saturated.  Potential well yields from Unit 3 range 
from a few tens of gpm to 1,000 gpm. 

 
 Unit 4:  The forth unit, commonly referred to as 

the “lower confining bed,” consists of till and 
interbedded clay, silt, and fine sand that acts as an 
aquitard.  The thickness of this unit varies broadly 
from between 10- to 300-feet thick with 100 feet 
being typical. 

 
 Unit 5:  The fifth unit, commonly referred to as 

the “lower aquifer,” is a confined aquifer which 
consists of sand within thin lenses of sand and 
gravel, silt and clay.  The thickness of this unit 
varies from 10 to 180 feet with 90 feet being 
typical.  The fifth unit is present in the northern 
and eastern portions of the peninsula where 
bedrock is deeper.  The top of Unit 5 generally lies 
within 300 to 400 feet of ground.  Potential well 
yields in Unit 5 range from a few tens to over 
1,000 gpm.  The Port William wells are completed 
in this unit. 

 
 Unit 6:  The sixth unit, commonly referred to as 

the “undifferentiated deposits,” includes both 
aquitard and aquifer material.  Little is known 
about Unit 6 as few wells are completed into it.  In 
areas it reaches a thickness of 1,000 feet.  During 
the installation of Port Williams Well #3 boring 
was continued past the lower aquifer into the 
undifferentiated deposits.  Water bearing zones 
were encountered but potential productivity was 
lower than the lower aquifer unit. 

 
The above descriptions were taken from Construction, Testing, 

and Recommended Operation, Port Williams Well #3, City of 

Sequim, Washington (PGG, 2008).  Characterization of the 
regional hydrogeology was performed by the USGS and 
presented in Hydrogeologic Assessment of the Sequim Dungeness 

Area, Clallam County, Washington (Thomas et al., USGS, 1999). 
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RECHARGE AND DISCHARGE ZONES 
Recharge to the various aquifer units is dependent on several 
factors including inflow from uplands, precipitation recharge, 
irrigation leakage recharge, and river and creek leakage recharge.  
A model created by the U.S. Geological Survey in the early 
1980s estimates the quantities of recharge for the aquifers in the 
vicinity of Sequim and the Dungeness River valley.  Table 5-2 
summarizes the results of the USGS model for inflow to the 
aquifer systems. 
 

Table 5-2  Aquifer Recharge Components 
 

Inflow Component 

Flow in Cubic Feet per Second 

(March, 1979) 

Percentage of Total 

Inflow 

Inflow from Uplands 15.2 18.5% 
Precipitation Recharge 15.1 18.4% 
Irrigation Leakage(1) 32.3 39.4% 
River and Creek Leakage 19.4 23.7% 
Total 82.0 100% 

(1) Irrigation leakage since 1979 will have decreased due to lining of ditches. 
 
These results do not make a distinction between aquifer units and 
in which aquifer the recharge is greatest.  However, several 
assumptions based on the nature of the aquifers can be made.  For 
all three components except inflow from uplands, it is expected 
that the recharge impacts would be greatest on the shallowest 
aquifer (Unit 1), the aquifer closest to the ground surface.  The 
deeper aquifers (Units 3 and 5) would tend to be recharged by 
upland inflow and by overlying aquifers.  The model calculated 
that the net flow between aquifers in March 1979 was 27.7 cfs 
from Unit 1 to Unit 3 and 8.8 cfs from Unit 3 to Unit 5. 
 
Discharge from the aquifers is predominately to marine waters 
with smaller components of discharge to creeks and pumping.  
The model predicted that approximately 83.4 percent of total 
outflow is to marine waters with roughly 60 percent of the 
outflow to marine waters coming from Unit 1.  Approximately 
16.5 percent of the total outflow is net leakage to creeks and 
other surface water bodies.  Only 0.1 percent of the total outflow 
from the aquifers in March 1979 was attributed to pumping. 
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WELLHEAD PROTECTION ZONES 
 
Introduction 
A WHPA is defined as the surface and subsurface area 
surrounding a groundwater source through which potential 
contamination can travel and eventually reach the source.  In the 
State of Washington, WHPAs are based on ZOCs which are 
derived from the time of travel required for a contaminant to 
move from the point of introduction into the water bearing 
formation to the source.  The Washington Wellhead Protection 
Program requires a WHPA to be subdivided into five zones 
which include: 
 

 A sanitary control zone of at least 100 feet, unless 
engineering justification supports a smaller area 
(WAC 246-290-135).  No source of contamination 
may be constructed, stored, disposed of, or applied 
within the sanitary control zone without the 
permission of DOH and the water purveyor. 
 

 Three primary zones based on 1-, 5-, and 10-year 
time of travel boundaries.  These zones are 
referred to as the ZOC of the WHPA.  (e.g., ZOC1 
– 1-year zone of contribution). 
 

 One buffer zone (if necessary) extending from 
ZOC10 to a groundwater divide and highlighting 
areas where the aquifer may be particularly 
susceptible or vulnerable to contamination. 

 
The ZOC10 defines the boundary of the WHPA and defines the 
area to be inventoried and managed to reduce the risk of 
contamination. 
 
Delineation Methods 
There are four general delineation methods acceptable to DOH to 
determine ZOCs and WHPAs. 
 

1. Calculated Fixed Radius (CFR) 
2. Analytical Models 
3. Hydrogeologic Mapping 
4. Numerical Flow/Transport Models 
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In general, there is an increase in complexity and required input 
data moving down the list.  However, the increase in input data 
and complexity generally results in greater accuracy.  The CFR 
method is the minimum acceptable interim method of delineation 
for public water systems with between 100 and 1,000 
connections.  There are two scenarios under which the water 
system would be expected to upgrade their initial delineation:  (1) 
the susceptibility assessment indicates that the system is highly 
susceptible, or (2) there are irregular or steep groundwater 
gradients in the vicinity of the well.  If either of these two 
conditions exists, the public water supply would be expected to 
upgrade the initial delineation to an analytical or groundwater 
flow model within 5 years. 
 
An analytical model requires basic hydrogeological information 
including the direction of groundwater flow, gradient, and certain 
physical characteristics of the aquifer.  These physical 
characteristics include the aquifer thickness, the rate at which the 
aquifer will transmit water (transmissivity), and whether the 
aquifer is confined or unconfined. 
 
A numeric model requires significantly more data than the other 
methods.  In numerical modeling, a grid is superimposed over the 
study area.  Each square in the grid, called a cell, is characterized 
by physical parameters which are estimated from data collected 
from a variety of sources.  The sources may include well logs, 
geologic and hydrogeologic maps, geophysical data, groundwater 
elevation data, stream flow discharge, and meteorological data.  
The parameters used to define the hydrogeological characteristics 
of each cell in the study area include identification of the vertical 
relationship of each aquifer and confining layer, the 
transmissivity of each aquifer, the thickness of the fine grained 
materials which separate the aquifers, the annual recharge, the 
connection between surface water and groundwater, the 
relationship between the model area and the areas surrounding it 
(boundary conditions), and lastly, the location and pumping rates 
of wells.  The numeric method generates more accurate results 
than the CFR or analytical methods, but is relatively costly to 
develop.  Consequently, numeric models are most commonly 
used by large utilities with complex aquifers that have the 
resources to collect the extensive model input data required. 
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WHPA Delineations 
Since the City has more than 1,000 connections, DOH requires 
the use of analytical models or better.  An analytical model was 
used to delineate the WHPAs for the Port Williams and 
Silberhorn wells.  Since the Silberhorn and Port Williams wells 
are a part of a defined wellfield, a WHPA was defined for each 
wellfield instead of separate WHPAs for individual wells.  The 
model used was the two-dimensional analytic groundwater flow 
model TWODAN developed by Fitts GeoSolutions of 
Scarborough, Maine.  Modeling for Silberhorn was performed 
during the previous water system plan and modeling for Port 
Williams was performed for the development of the third well.  
In both cases modeling was performed by Gray & Osborne, Inc. 
 
Aquifer Properties 
The aquifer properties were determined from a series of 
hydrogeological reports performed by the U.S. Geological 
Survey and Pacific Groundwater as listed earlier in the chapter.  
A summary of hydrogeological properties used in the analytical 
model for the Port Williams and Silberhorn Wellfields is 
contained in Table 5-3. 
 
Table 5-3  Port Williams and Silberhorn Wellfields Hydrogeological 
Properties Used in TWODAN Model 
 

Parameter Port Williams Silberhorn 

Groundwater Flow Direction Northeasterly Northerly 
Hydraulic Gradient 0.010 0.010 
Aquifer Thickness 88 ft 100 ft 
Transmissivity 4,100 ft2/d 7,500 ft2/d 
Pumping Rate 1,690 gpm(1) 300 gpm 

(1) Modeling for the Port Williams Wellfield was performed during the development of the third well with 
the pumping rate based on the sustainable flow with all three wells operating.  This flow rate is higher 
than the City’s annual water right for this wellfield and therefore the ZOCs for Port Williams are highly 
conservative. 

 
Pumping Rates 
The City maintains three water sources with a total annual 
permitted withdrawal of 1,850 acre-feet/year (1,147 gpm of 
constant continuous withdrawal).  The average annual demand at 
the 20-year planning horizon is approximately 1,100 gpm.  
Analytical modeling was performed for the Silberhorn Wellfield 
during the previous Water System Plan.  Analytical modeling 
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was performed for Port Williams Wellfield during the 
development of the third well.  The pumping rates used for these 
analyses are conservative for the purposes of this Plan, but this is 
acceptable because these rates provide additional assurance of 
wellhead protection.  For a conservative delineation, a pumping 
rate of 1,690 gpm was used for the Port Williams Wellfield for 
the TWODAN model.  The Silberhorn Wellfield was modeled at 
an annual average flow of 300 gpm. 
 
Modeling Results 
The results of the TWODAN modeling are graphically 
represented in Figure 5-2.  Figure 5-2 illustrates the 6-month, 1-, 
5-, and 10-year ZOC for the Port Williams and Silberhorn 
Wellfields.  The 6-month ZOCs for each wellfield, which are 
required by 1999 revisions to the WAC, have been extrapolated 
from the 1-year ZOC.  The 10-year ZOC defines the total 
wellhead protection area for each wellfield.  The shapes of the 
WHPAs as delineated by the TWODAN model differ primarily 
due to aquifer properties.  The Port Williams WHPA is somewhat 
oval in shape which is largely a function of relatively low 
transmissivity as compared to the Silberhorn Wellfield.  The 
Silberhorn WHPA is relatively long and narrow due to a 
relatively high aquifer transmissivity and relatively steep 
gradient.  It should be noted that model results are strictly a 
function of model input.  Actual geologic conditions may differ 
from the conditions used for modeling purposes.  Consequently, 
the City should be aware of activities in the vicinity of the 
delineation, as nearby sources of contamination may pose a 
potential threat. 
 
Increasing the pumping rate on either WHPA widens the WHPA 
more than lengthening it.  As pumping is increased the aquifer 
supplies water to the wellhead radially from the surrounding 
aquifer, not just along the center axis of the WHPA. 
 
INVENTORY OF POTENTIAL 
CONTAMINANT SOURCES 
An essential element of wellhead protection is an inventory of all 
potential sources of groundwater contamination in and around the 
delineated wellhead protection areas.  The purpose of the 
inventory is to identify past, present, and proposed activities that 
may pose a threat to a source. 
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Other purposes for maintaining an inventory of potential 
contaminant sources are to help plan management strategies, 
establish a mailing list to notify potential contaminant sources 
located within the wellhead protection areas and notification of 
agencies regarding inventory findings.  An accurate description 
of inventory data sources is also necessary and can be used to 
update the plan as required in WAC 246-290-135. 
 
POTENTIAL CONTAMINANT SOURCES 
Within a wellhead protection zone, there are many diverse 
activities that may contaminate an aquifer and potentially prevent 
its use as a viable drinking water source.  It is important that 
these activities are properly inventoried and, if necessary, 
regulated to prevent degradation of groundwater quality.  
Relevant activities and sources include: 
 

 Industrial and Commercial Activity 
 Hazardous Materials Storage 
 Agricultural Activities 
 Underground Storage Tanks 
 Septic Systems 
 Dry Wells 
 Stormwater 
 Accidental Spill 
 Confirmed or Suspected Contamination sites 

 
A discussion of these practices and their potential effects on 
groundwater, and the regulatory requirements which may apply 
are included in the following sections. 
 
Industrial and Commercial Activity 
Industrial and commercial activity poses a potential threat to 
groundwater quality due to the potential use of hazardous 
materials within these areas.  Examples include gasoline service 
stations and auto repair shops (petroleum fuels, heavy metals), 
dry cleaners (dry cleaning solvents), printers and publishers 
(solvents, inks, and dyes), and metal plating shops (cyanides and 
heavy metals).  Typically, industrial or commercial activity may 
be regulated by the State but only for industry/commercial 
specific functions; however, there are no general industrial or 
commercial regulations regarding potential wellhead 
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contamination.  One option for a municipality to avoid having 
these types of activities located within WHPAs is through zoning 
and land use designation prohibiting industrial or commercial 
development within WHPAs. 
 
Hazardous Material Storage 
Hazardous material storage is a specific function of 
industrial/commercial activity.  On the federal level, hazardous 
material storage and use is regulated through the Resource 
Conservation and Recovery Act (RCRA).  At the state level, 
these activities are regulated by Ecology’s Dangerous Waste 
Regulations (WAC 173-303).  The state maintains a database of 
dangerous waste generators which can be searched by city.  The 
phone number for the Ecology Southwestern Regional Office’s 
Hazardous Waste and Toxics Reduction Program is 
(360) 407-6300.  However, small quantity (less than 220 pounds) 
dangerous waste generators are not included in the database. 
 
Agricultural Activity 
Agricultural activity can be a concern due to the potential for 
bacteriological and nitrate contamination.  There is also a 
potential for contamination by agricultural chemicals such as 
pesticides and herbicides.  Agricultural businesses can help 
minimize the potential by managing animal wastes and by proper 
application and disposal of agricultural chemicals.  RCW 90.64 – 
Dairy Waste Management specifies that dairy farms with more 
than 700 confined mature dairy cows or 200 mature dairy cows 
whose wastes are discharged to navigable, surface, or ground 
waters are required to complete dairy waste plans that specify 
how the dairy farm manages its wastes.  However, most programs 
involving agricultural activity are voluntary and may be 
administered by the State Conservation Commission or the 
Natural Resource Conservation Service not by the water 
purveyor.  Municipalities that work with these organizations have 
the opportunity to educate farmers regarding the potential 
impacts of the farmers’ agricultural practices on the WHPA. 
 
Underground Storage Tanks 
Underground storage tanks (USTs) and leaking underground 
storage tanks (LUSTs) are a significant threat to groundwater 
quality.  The majority of petroleum products stored in USTs are 
less dense than water and tend to migrate to the top of an aquifer 
(or water surface in an unconfined aquifer) when released in the 
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vadose (unsaturated) zone or in groundwater.  Petroleum 
products and their impurities tend to be rather mobile in aquifers 
with generally increasing mobility with decreasing organic 
content in soils.  The lightest hydrocarbons (e.g., gasoline) with 
the highest solubility in water exhibit the greatest amount of 
petroleum contaminant movement.  The U.S. EPA estimates that 
35 percent of all USTs are leaking.  The most common causes of 
leaks are structural failure, corrosion, improper fittings, and 
improper installation. 
 
Ecology regulates USTs under WAC 173-360.  The regulations 
require that tank owners and operators of underground storage 
tanks comply with the following sections of the regulations: 
 

 Notification, reporting, and record keeping; 
 

 Performance standards and operating closure 
requirements; 
 

 Registration and licensing; and 
 

 Financial responsibility. 
 
The WAC allows a number of exemptions including tanks whose 
capacity is 110 gallons or less, farm and residential tanks with 
less than 1,100 gallons, heating oil tanks less than 1,100 gallons 
per premises, and septic tanks. 
 
Owners and operators of all existing nonexempt USTs must have 
a permit from Ecology.  A valid permit is a requirement for 
delivery of regulated substances and must be updated annually.  
As a condition of the permit, the owner must have completed the 
following requirements: 
 

 An assessment of the tank condition by an 
Ecology-licensed tank service provider. 
 

 Replacement of leaking tanks and site cleanup. 
 

 Installation of leak detection devices. 
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 Proof of insurance to compensate a third party in 
the event of bodily injury or property damage 
stemming from a leaking tank.  One million 
dollars of insurance is required for petroleum 
marketing facilities. 

 
By 1998, all existing nonexempt USTs were required to provide 
cathodic protection and spill and overflow containment in 
addition to the above requirements. 
 
Installation and replacement of USTs must meet the 
specifications and performance and design standards listed in the 
WAC.  Ecology follows the federal UST guidelines, which at this 
time do not require double-walled tanks. 
 
UST inspections are performed by Ecology primarily through the 
information developed in the permitting process.  Although 
routine annual inspections are not performed, Ecology inspectors 
prioritize sites considered potentially hazardous.  Technical 
assistance visits are also conducted at the request of the 
owner/operators. 
 
Ecology maintains a database of all permitted USTs in the state, 
as required by the RCRA Subtitle 1.  The database provides the 
site name and address, tank identification number, date of 
installation, size, tank status, and the substance stored on the site.  
An additional database maintained by Ecology contains 
information about known LUSTs and remediated LUSTs.  Both 
databases are updated twice a year. 
 
Septic Systems 
Contaminants associated with septic tank effluent include 
pathogenic organisms, toxic substances, and various nitrogen 
compounds including ammonia and nitrate which are highly 
soluble in water.  Most septic drain fields discharge effluent to 
the unsaturated zone above unconfined aquifers.  Contaminants 
from drain fields can percolate to the saturated zone and 
contaminate groundwater supplies.  Septic tanks within Clallam 
County are regulated by the Clallam County Department of 
Environmental Health. 
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Dry Wells 
Dry wells discharge water directly into soils and are only used in 
areas with highly permeable soils.  They have historically been 
used as a method of discharging stormwater from stormwater 
collection systems.  Dry wells can serve as a conduit to 
groundwater for contaminants contained in stormwater such as 
metals and petroleum byproducts. 
 
Stormwater 
Stormwater can contain many chemicals derived from road 
runoff.  These include heavy metals such as lead, chromium, and 
zinc; oil and grease; pathogens; nutrients; and petroleum 
byproducts.  Typically, the concerns regarding stormwater are 
related to the impacts on surface water.  However, groundwater 
can also be adversely affected by stormwater.  The City of 
Sequim has adopted the Department of Ecology Stormwater 
Manual.  The Manual establishes stormwater control measures 
including flow quantities and characteristics and minimum 
acceptable stormwater treatment practices. 
 
Accidental Spills 
Accidental spills or releases of contaminants can potentially 
impact groundwater supplies.  Potential sources of spills and 
leaks include USTs, accidents, and poor disposal practices.  U.S. 
Highway 101 is a potential source of hazardous materials and it 
passes through the lower portion of the 10-year ZOC. 
 
The first responder to spill incidents is the Clallam County Fire 
District No. 3.  The Fire District team is responsible for 
containment and cleanup of the hazardous material.  Under the 
terms of the City’s emergency management plan, the Fire District 
may contact the City’s Public Works Department to request 
additional assistance to respond to major spills. 
 
Confirmed and Suspected Contamination Sites 
Under the Model Toxics Control Act Cleanup Regulation 
(WAC 173-340), Ecology is responsible for ensuring that all 
hazardous waste sites are properly remediated.  This includes 
confirmed and suspected sites of contamination as well as 
LUSTs.  A separate inventory for each, which includes the status 
of cleanup efforts, is maintained by Ecology.  Ecology conducts 
and initial site investigation within 90 days of learning of a 
potentially contaminated site.  If this investigation shows that 
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remedial action is required, the site will appear on the Confirmed 
and Suspected Contaminated Sites Report.  The sites are also 
given a Washington Ranking Code BIN number between 1 and 5, 
with 1 indicating the greatest assessed risk to human health and 
the environment and 5 indicating the least.  The contaminant type 
and the affected media, such as groundwater, are also noted.  
Once the remedial action has been completed, Ecology’s Toxics 
Cleanup Program determines if the site can be removed from the 
list. 
 
POTENTIAL CONTAMINANT INVENTORIES 
The inventory of potential contaminant sources was compiled 
using information supplied by the City of Sequim, searches of 
Department of Ecology databases, and searches of Clallam 
County Department of Environmental Health databases. 
 
INDUSTRIAL AND COMMERCIAL ACTIVITY 
There is very little industrial activity in the City or in the vicinity 
of the WHPAs for the Port Williams and Silberhorn Wellfields.  
The main commercial district is along both sides of Washington 
Street which runs east and west through the City (Figure 1-10).  
This district is within the WHPA for the Port Williams Wellfield.  
The Silberhorn Wellfield does not have any industrial or 
commercial activity within its WHPA. 
 
NITRATE CONTAMINATION 
Nitrate contamination of groundwater is a considerable concern 
for the Dungeness Peninsula and the City of Sequim’s water 
sources.  A study by the USGS in 1996 investigated the possible 
nitrogen sources and nitrogen concentrations in the 
Sequim-Dungeness area.  The results of this study were 
compared to previous studies from 1980 and 1992 to identify if 
and how concentrations have changed over time.  The results 
suggest that the primary sources of nitrogen input into the 
groundwater are from residential fertilizers (24 percent), septic 
systems (21 percent), mineralization of soil organic matter 
(20 percent), agricultural fertilizers (20 percent), and dairy farms 
(8 percent).  Because the annual loading for each source was 
calculated based on many assumptions and poorly characterized 
parameters for this region, the exact amount of nitrate from each 
source is still under.  However, the primary sources of nitrogen 
input into groundwater are believed to be those listed above.  For 
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example, agricultural fertilizers are hard to characterize since 
they are usually not bought from local sources and the amount 
applied varies by crop type and farmer.  It is also notable that a 
dairy facility is located in the 5-year zone of contribution for the 
Port Williams Wellfield, just a block outside of the 1-year zone 
of contribution. 
 
Land use appears to play an important role in determining nitrate 
concentrations in shallow groundwater.  The median nitrate 
concentration in the shallow aquifer for residential land use is 
1.3 mg/L, 0.55 mg/L for agricultural areas, and 0.12 mg/L for 
natural grasslands and forests.  Statistical tests were used to 
evaluate if there was a significant increase in nitrate 
concentration from the study in 1980 to the studies in 1992 and 
1996 and from 1992 to 1996.  Nitrate concentrations were found 
to significantly increase from 1980 to 1992 and 1980 to 1996, but 
not from 1992 to 1996.  The median nitrate concentration in 1980 
was 0.37 mg/L, in 1992 it was 0.55 mg/L, and in 1996 it was 
0.46 mg/L.  The area which had the highest increase in 
concentration from 1980 to 1996 was located east of the 
Dungeness River, north of Bell Creek, and north of 
Highway 101.  Of the groundwater samples collected, 42 percent 
had greater than a 1.0 mg/L increase in nitrate concentration.  
The area west of the Dungeness River, east of McDonald Creek, 
and north of Highway 101 only had 8 percent of the samples 
increase by more than 1.0 mg/L.  The sources of the increase in 
nitrate concentrations are unknown.  Some speculate that because 
groundwater levels have decreased during the period from 1980 
to 1996 there is less dilution and higher concentrations.  This 
decrease in groundwater level is likely from a 30 percent 
decrease in irrigation diversions by farmers that have historically 
recharged the groundwater. 
 
Historically, the City of Sequim’s wells have been monitored for 
nitrate and City is in compliance with the MCL.  Monitoring has 
shown an increase in nitrate for the Silberhorn Wellfield from the 
early to mid-1990s.  Nitrate levels at these wells have since 
stabilized and currently range from 1 to 1.8 mg/L. 
 
Nitrate levels in the Port Williams Wellfield have been generally 
consistent, with levels less than 1 mg/L.  Although the City does 
not currently have issues with nitrate levels in its wells, it is 
evident that nitrate levels in many wells in the area are 
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increasing.  The City should continue monitoring nitrate levels as 
well as tracking year-to-year changes to determine trends.  From 
the studies performed, it is evident that a significant source of 
nitrate contamination of groundwater in the region is septic 
systems.  The City’s wellhead protection areas include areas with 
septic systems as well as areas that are served by City sewer.  
Properties within the City are generally sewered, while many 
residences outside city limits are on septic tanks. 
 
SEPTIC SYSTEMS 
Tax parcel ID numbers for those parcels which were located 
within the 10-year ZOC for the Port Williams and Silberhorn 
Wellfields were submitted to the Clallam County Department of 
Environmental Health in Port Angeles.  The Department 
identified those parcels which contained a permitted septic tank.  
The Department also identified parcels with single-family 
residences that were present before 1985, the first year of the 
septic tank permit program.  GIS data with the locations of the 
parcels of land that have known septic systems was obtained and 
used with the ZOC GIS data to locate how many septic systems 
are within each ZOC. 
 
There are a total of 189 septic systems located within the Port 
Williams 10-year ZOC.  There are a total of 55 septic tank 
systems located within the Silberhorn 10-year ZOC.  A summary 
of septic systems in each ZOC is presented in Table 5-4. 
 

Table 5-4  Septic Systems within Wellfield ZOCs 
 

Source ZOC 

Number of Septic 

Systems 

Silberhorn Wellfield 6-month 6 
Silberhorn Wellfield 1-year 14 
Silberhorn Wellfield 5-year 55 
Silberhorn Wellfield 10-year 55 
Port Williams Wellfield 6-month 11 
Port Williams Wellfield 1-year 29 
Port Williams Wellfield 5-year 165 
Port Williams Wellfield 10-year 189 
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Nitrate data also shows that the Silberhorn Wellfield has 
consistently higher nitrate readings than the Port Williams 
Wellfield.  The wells at Silberhorn are completed in the shallow 
aquifer, which is more susceptible to septic system 
contamination. 
 
DANGEROUS WASTE GENERATORS 
A search of the Ecology database for dangerous waste generators 
within the WHPA returned a list of 27 hazardous waste reporting 
facilities.  All of the facilities are located within the 10-year or 
5-year ZOCs of the Port Williams Wellfield and there are no 
facilities within the WHPA for the Silberhorn Wellfield.  A copy 
of the Ecology database search results is included in Appendix L. 
 
UNDERGROUND STORAGE TANKS 
A search of the Ecology databases for USTs and LUSTs in and 
around the City returned a list of 12 current and/or cleaned up 
LUSTs and 36 operational USTs.  Some of the LUSTs and USTs 
within city limits are located within the 10-year ZOC of the Port 
Williams Wellfield while none are within the Silberhorn WHPA.  
A copy of the Ecology database search results is included in 
Appendix L. 
 
INDIVIDUAL PRIVATE WELLS 
Improperly installed or sealed private drinking wells can also be 
a potential contamination source.  A contaminant that is 
introduced to an improperly sealed well can leak into the 
groundwater table and influence the City’s wellheads.  Private 
wells are regulated by Clallam County Environmental Health 
Services and Ecology.  A summary of numbers of private wells in 
each ZOC is presented in Table 5-5. 
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Table 5-5  Private Wells within Wellfield ZOCs 
 

Source ZOC 

Number of Private 

Wells 

Silberhorn Wellfield 6-month 16 wells 
Silberhorn Wellfield 1-year 43 wells 
Silberhorn Wellfield 5-year 76 wells 
Silberhorn Wellfield 10-year 77 wells 
Port Williams Wellfield 6-month 13 wells 
Port Williams Wellfield 1-year 26 wells 
Port Williams Wellfield 5-year 108 wells 
Port Williams Wellfield 10-year 127 wells 

 
POTENTIAL CONTAMINANT SUMMARY 
A summary of all of the potential contamination sources in each 
ZOC is presented in Table 5-6.  The locations and distribution of 
potential contaminant sources are shown in Figure 5-3. 
 

Table 5-6  Summary of Potential Contaminate Sources within 
Wellfield ZOCs 

 

Source 

  Potential Contaminant Sources 

ZOC 
Private 
Wells 

Septic 
Tanks 

UST/ 
LUST 

Hazardous 
Waste 

Dairy 
Farm 

Silberhorn Wellfield 6-month 16 6 0 0 0 
Silberhorn Wellfield 1-year 43 14 0 0 0 
Silberhorn Wellfield 5-years 76 55 0 0 0 
Silberhorn Wellfield 10-years 77 55 0 0 0 
Port Williams Wellfield 6-month 13 11 0 0 0 
Port Williams Wellfield 1-year 26 29 0 0 0 
Port Williams Wellfield 5-years 108 165 1 3 1 
Port Williams Wellfield 10-years 127 189 24 24 1 

 
SPILL RESPONSE 
Spill response is an important part of both an emergency 
management plan and a wellhead protection program.  The 
release of hazardous materials in a wellhead protection area can 
create problems other than the initial contamination of the soil 
and surface water.  If the release to an aquifer occurs in source’s 
ZOC, there is the possibility that the contaminants will migrate to 
the source and contaminate it.  Planning for spill response should 
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reflect the needs and concerns of the City while maintaining 
groundwater quality. 
 
SPILL RESPONSE PROGRAMS 
The City maintains an emergency response plan that contains 
procedures for responding to hazardous materials spills within 
the City.  The first responder to spill incidents is the Clallam 
County Fire District No. 3.  When spills or incidents are too large 
for the Fire District alone the Fire District may contact the City’s 
Public Works Department to request additional assistance. 
 
CONTINGENCY PLANNING 
Contingency planning is an important component of a wellhead 
protection program, however, planning alone cannot account for 
unanticipated incidents.  The City has a great deal of flexibility 
with three reliable sources.  Each source is capable of supplying a 
significant portion of the City’s current and future demands 
individually.  Additionally, all of the sources draw from 
significantly different water bearing formations.  The Infiltration 
Gallery is recharged directly from the Dungeness River, the 
Silberhorn Wellfield draws from Unit 1 (shallow aquifer), and the 
Port Williams Wellfield draws from Unit 5 (deep aquifer).  It is 
highly unlikely that a contamination event would occur that 
would impact more than one of these sources simultaneously.  
Table 5-7 summarizes the planned capacity of the City’s water 
sources in the year 2018 at the end of the 6-year planning 
horizon. 
 
Table 5-7  Water Source Capacity vs. Year 2018 Average Daily 
Demand 
 

Source
 

Capacity 

(gpm)
 (1)

 

Maximum Instantaneous 

Water Right 

(gpm) 

ADD Year 2012 

(gpm) 

Capacity 

Meets Year 

2018 ADD? 

Port Williams 1,760 2,250 753 Yes 
Infiltration Gallery 350 718 753 No 
Silberhorn 700(2) 700 753 No 

(1) Reliable capacity for each pumped source is with largest pump out of service. 
(2) Silberhorn Wellfield is limited by instantaneous water right.  Total pumping capacity is 700 gpm. 
 
Table 5-7 indicates that the only source that could meet average 
day demand in 2018 by itself is the Port Williams Wellfield.  
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However, if any one source was unusable, the other two could 
easily meet average day demand.  In an emergency the City could 
restrict irrigation and other uses to reduce daily water usage from 
exceeding average day demands. 
 
MANAGEMENT PLAN 
The management of the Port Williams Wellfield will be 
accomplished by controlling the type and amount of growth in 
the WHPA.  The Port Williams Wellfield and WHPA are within 
the City’s 20-year Urban Growth Area (UGA) boundary which 
allows the City greater control regarding land use.  The WHPA 
area is zoned for residential use only with minor commercial use 
and no industrial use allowed. 
 
The Silberhorn WHPA is outside of the City’s UGA boundaries.  
The area is residential and agricultural and, as described earlier, 
is characterized by single-family residences with septic tank 
systems.  Although the City does not have direct control of the 
area, the City plans on notifying the septic tank property owners 
within the WHPA of their location within the WHPA.  This 
notification will include recommendations for good septic tank 
maintenance and practices and provide contacts information for 
the City and the Clallam County Department of Environmental 
Health.  The City will also alert the Department of Environmental 
Health with the list of septic systems that are within the 
Silberhorn Wellfield ZOC. 
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Chapter 6 
OPERATION AND MAINTENANCE 

PROGRAM 
 

 
 
WATER SYSTEM MANAGEMENT AND 
PERSONNEL 
The City of Sequim is governed by a City Manager and seven 
member City Council.  Water system staff include a Public Works 
Director, Utilities Manager and five Water Distribution Managers.  
The City’s Public Works Director is Paul Haines, the Utilities 
Manager is Pete Tjemsland and the lead operator is Marty 
Hogoboom, Water Distribution Manager 3.  The contact number 
for the City’s public works office is (360) 683-4908.  The City’s 
emergency phone number is (360) 912-7059.  The operator number 
and certification status of City water utility staff is detailed below 
in Table 6-1. 
 

Please Use this Space to Keep Notes 
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Table 6-1  Water Operations Staff Certifications 
 
Name Operator # Position Certification CCS(1) 

Arnold “Pete” Tjemsland 007599 Utilities Manager WDM-2 Yes 
Marty Hogoboom 006224 Lead Operator WDM-3  Yes 
Doug Bridges 008160 Water Operator WDM-3  Yes 
James McBride 006700 WWTP Operator WDM-2 Yes 
Kevin Hergert 012320 Water Operator WDM-1  No 
Allan Chrisman 004672 WWTP Operator WDM-2 Yes 

(1) Cross-Connection Control Specialist. 
 
PROFESSIONAL GROWTH 
REQUIREMENTS 
In order to maintain expertise for the various grades of operator 
certification, Washington State requires that all certified operators 
complete not less than three Continuing Education Units (CEU) 
within each 3-year period.  Programs sponsored by both 
Washington Environmental Training Resources Center (WETRC) 
and the American Waterworks Association (AWWA) Pacific 
Northwest Subsection are the most popular source of CEUs for 
certified operators in Washington State. 
 
Besides providing CEUs, operator training is an important 
component in maintaining a safe and reliable water system.  At a 
minimum, all personnel performing water system related duties 
will receive training in the following areas. 
 

 Basic Water Testing 
 Water Works Hydraulics 
 PRV Operation and Maintenance 
 Record Keeping 
 Meter Reading 
 Meter Installation and Maintenance 
 Fire Hydrant Maintenance 
 Sodium Hypochlorite Safety  
 Sodium Hypochlorite Equipment Installation and 

Maintenance  
 Confined space 
 Trenching and shoring 
 Traffic Flagging 
 Asbestos cement pipe safety 
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 Cross-Connection Control 
 
The City’s certified operators all complete CEUs on a regular 
basis.  All certified operators have received training for confined 
space, trenching and shoring, traffic flagging, asbestos cement 
(AC) pipe safety, and cross connection control.   
 
SYSTEM OPERATION AND CONTROL 
 
MAJOR SYSTEM COMPONENTS 
The locations of the major system components are shown on 
Figure 1-2. 
 
The City currently utilizes three major sources of supply:  the 
Infiltration Gallery, the Silberhorn Wellfield, and the Port 
Williams Wellfield.  The Infiltration Gallery, which is a series of 
perforated interception pipe lines buried under the bank of the 
Dungeness River, is operated at a constant supply rate of 350 gpm 
as turbidity levels allow.  The Infiltration Gallery also consists of a 
collection well, a chlorination unit, and a 12-inch transmission line 
with valves.  The system is operated by a siphon which is primed 
by a diaphragm air pump.  The chlorinator uses 12-percent sodium 
hypochlorite and is operated manually.  The chlorinator continues 
to operate as long as the Infiltration Gallery is flowing.  When the 
Infiltration Gallery is shut down, the chlorination unit is shut off 
automatically.  Sodium hypochlorite is injected into the water main 
at the control building.  The Infiltration Gallery feeds the City’s 
1.7 MG reservoir.   
 
The Silberhorn Wellfield consists of three wells.  The City 
currently utilizes all three of the wells, however; a maximum of 
two wells are used of one time due to water rights constraints.  The 
City operates each well at a maximum pumping rate of 260 gpm 
due to aquifer and screen limitations.  Chlorination is provided by 
12-percent bulk hypochlorite is injected into the water main at the 
control building.  The injection pump is triggered to come on when 
a pump is called.  Flow from Silberhorn is measured by a flow 
meter in the control building.  Water from the Silberhorn Wellfield 
is delivered to the City’s 1.7 MG reservoir and the 420 pressure 
zone.  The Silberhorn Wellfield is equipped with a standby 
generator. 
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The Port Williams Wellfield currently consists of three wells, each 
designed for a pumping capacity of 560 to 600 gpm.  A total of up 
to five wells may be drilled at the Port Williams site per the water 
rights permit.  All wells in the Port Williams Wellfield are 
proposed to pump through the Control Building and be connected 
to the 12-inch water main located on Port Williams Road.  Each 
well is equipped with a flow meter, and the total flow from all 
wells is measured with the flow meter in the Control Building.  
Sodium hypochlorite is injected into the water main in the Control 
Building to provide chlorine disinfection of the system.  The 
existing wells can be operated together based on the water level in 
the 1.7 MG reservoir or by drop of pressure at the Control 
Building.  The wells are programmed to alternate on each pump 
cycle during normal operation.  During high demands multiple 
wells will operate based on pressure in the 350 Zone.  The wells 
pump directly to the 350 Zone.  The Port Williams Wellfield is 
equipped with a standby generator. 
 
The City has six hydraulic pressure zones in order to maintain 
reasonable pressures (minimum and maximum) within each zone.  
The hydraulic grade lines (HGL) of the zones are labeled 350, 420, 
480, 500, 680 and 775, which refer to the elevation above sea level 
of the HGL in the zone.  The HGLs of the 420, 480 and 680 Zones 
are set by reservoirs.  The HGL of the 775 Zone is set by a booster 
station.  The HGLs of the 350 and 500 Zones are set by pressure 
reducing valve (PRV) stations. 
 
The lower zone has been designed to operate at an HGL of 350.  
The lower zone HGL can be varied to meet the desired operational 
pressures within the area by adjusting the pressure reducing valves 
between the 420 and 350 Zones.  The 420 Zone contains the 
1.7 MG reservoir.  The overflow level of the 1.7 MG reservoir is 
420 feet. 
 
The 480 Zone is served by the 480 Zone Booster Station and 
0.2 MG reservoir on Reservoir Road.  This system is isolated from 
the other zones by closed gate valves.   
 
When a Port Williams well is pumping and does not provide all of 
the supply required for the 350 Zone, or if the well has not been 
called, the PRV at 5th Avenue and McCurdy Street will open to 
allow water to flow from the 1.7 MG 420 Reservoir to the lower 
zone and the PRV will modulate to maintain the set hydraulic 
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gradient for the zone.  If the Port Williams well is pumping more 
than required to meet demands in the 350 Zone, the booster station 
at 5th Avenue and McCurdy Street will be enabled to start under 
certain conditions and pump water to the 1.7 MG reservoir. 
 
The 500, 680, and 775 Zones are located in the southeast portion 
of the City and serve the Solana Development.  Two booster 
stations, a reservoir, and multiple PRVs were constructed in 
association with this development.  The 680 Zone Booster Station 
pumps from the 420 Zone to the 680 Zone and the 1.0 MG Solana 
Reservoir.  The 775 Booster Station pumps from the 680 Zone to 
the 775 Zone.  The 500 Zone is supplied by PRV from the 
680 Zone. 
 
PREVENTIVE MAINTENANCE PROGRAM 
The most cost-effective method for maintaining a water system is 
to provide a planned preventive maintenance (PM) program.  A 
planned PM program can provide the optimum level of 
maintenance activities for the least total maintenance cost.  The 
routine maintenance procedures for each system component are 
described below. 
 
RESERVOIRS 
Improperly maintained reservoirs can cause contamination in 
public water systems.  This is a result of contaminants entering the 
reservoir through cracks or openings at the vent, overflow or drain 
screens.  Deteriorating hatch covers and vandalism can also 
compromise reservoir water quality.  Poorly designed and 
maintained reservoirs can hamper the emergency operation of a 
water system.  If reservoir drains are not functioning properly, it 
may be impossible to purge a contaminant from the system.  
Written documentation of reservoir maintenance must be 
completed with each inspection and repair, and a copy of the report 
retained on file.  The City of Sequim currently cleans their 
reservoirs on approximately 5-year intervals.  Reservoir levels are 
monitored daily. 
 
Distribution System Valve and Hydrant Maintenance 
The City implemented a distribution valve exercising program.  
Valves that do not close tight are removed, repaired or replaced.  
An important aspect of distribution system valve maintenance is to 
ensure distribution valves are completely open.  A partially closed 
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valve can seriously reduce peak day operation and fire flow 
supply.  Distribution valves and fire hydrants are operated 
annually.  Sample maintenance reporting forms are included in 
Appendix N. 
 
Pressure reducing valves (PRVs) control flow from higher zones 
into lower zones.  The City records the upstream and downstream 
pressure across PRVs.  To test the PRV function a downstream fire 
hydrant is opened to make sure the valves are operating properly. 
 

Dead-End Water Lines 
Dead-end water lines are susceptible to water quality problems and 
must be flushed regularly to remove stagnant water and debris 
which may have been deposited.  Flushing of all dead end mains to 
maintain water quality is accomplished twice each year or more 
often if water quality complaints occur. 
 
Meters 
Accurate water metering is an essential financial and conservation 
component of water system infrastructure.  A substantial amount 
of revenue may be lost through inaccurate metering of customer 
accounts.  Without accurate master or source meter readings, the 
water utility cannot determine (lost and unaccounted for water) 
distribution system leakage volumes.  Service meters, including all 
residential and commercial customer meters, are calibrated and/or 
replaced according to the following schedule: 
 

 3/4-inch and 1-inch meters are tested every 10 years 
and replaced, if necessary.  Replacement is 
recommended if it is cheaper to replace meters than 
to test and if necessary, repair meters. 

 
 2-inch through 4-inch meters are tested and 

calibrated every 3 to 5 years. 
 
 4-inch and larger meters are tested and calibrated 

every 1 to 3 years. 
 
Inventory of Materials 
The City maintains an inventory of parts and supplies including the 
materials needed to make emergency repairs.  At a minimum, the 
materials maintained in the inventory are the materials necessary 
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to repair leaks for every size and type of pipe in the system.  Spare 
valves in sizes 8-inch and smaller are included in this inventory. 
 
Operation and Maintenance Schedule 
Table 6-2 lists the frequency of normal maintenance and 
operations activities. 
 
Table 6-2  City of Sequim Operations and Maintenance 
 

Operation and Maintenance Frequency 
Drain and Clean Reservoirs Every 5 years 
Monitoring Reservoir Levels Daily 
Distribution System Valve Exercising Annually 
Hydrant Exercising Annually 
PRV Inspection Every 6 months, repair as needed 
Service Meter calibration Variable, depending on meter size 
Flushing Dead-End Water Mains Every 6 months or as needed 
Commercial Meter Readings Monthly 
Residential Meter Readings Bimonthly 

 
EMERGENCY RESPONSE PROGRAM 
Water utilities have the responsibility to provide an adequate 
quantity and quality of water in a reliable manner at all times.  To 
do this, utilities must reduce or eliminate the effects of natural 
disasters, accidents, and intentional acts.   In addition, the City has 
prepared a vulnerability assessment and an emergency response 
plan as required by law.  These are on file for use by the City and 
are not included in this Plan for security purposes. 
 
EMERGENCY PROCEDURES 
Although is not possible to anticipate all potential disasters 
affecting the City’s water system, formulating procedures to 
manage and remedy several common emergencies is appropriate. 
 
Water System Personnel Emergency Call-Up List 
Mr. Paul Haines is the City of Sequim’s Public Works Director .  
Mr. Haines is in charge of initiating emergency response 
procedures and ensuring that customers and emergency response 
agencies are notified.   
 
Table 6-3 is an emergency phone list for the City. 
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Table 6-3  Emergency Phone List 
 

Agency/Group Contact Phone Number 
Fire/Police -- 911 
Public Works Director Paul Haines 360-683-4908 
Utility Manager Pete Tjemsland 360-683-4908 
Utility Operator 
Cross-Connection Specialist 

Marty Hogoboom 360-683-4908 

City Shop -- 360-681-3449 
Contractor George Dickinson 360-683-8332 
Contractor We Dig It 360-683-8031 
Contractor Primo Construction 360-683-5447 or 

360-457-5708 

Contractor Lakeside 360-452-7803 
Contractor Jordan Excavating 360-452-3270 
Plumbing Supplies Bill’s Plumbing Supplies 360-683-4638 or 

360-452-9084 

Plumbing Supplies Clallam Coop 360-683-4111 
Pipe/Fitting Suppliers Noel Smarr 

HD Supply 
480-947-9831 
360-536-1234 

Pipe/Fitting Suppliers H.D. Fowler 206-863-8600 
Pipe/Fitting Suppliers Western Utilities 800-772-6004 
Telemetry Repair and Installation S&B, Inc. 425-644-1700 
Systems Integration TSI 425-775-5696 
Control Valve and Maintenance 
Repair 

G.C. Systems, Inc. 253-939-8322 

Testing Lab Twiss Lab 360-779-5141 
Testing Lab Laucks, Inc. 206-767-5060 

Testing Lab Water Management 
Laboratories 

253-531-3121 

Washington State 
Dept. of Health 

SW Regional Office 360-236-3030 

Clallam County Emergency Services 360-417-2305 
Clallam County Public Health 360-417-2274 
P.U.D. -- 360-452-9771 
State Wide One-Call Utility Locates 800-424-5555 
Gray & Osborne, Inc. Seattle Number 206-284-0860 
Department of Ecology – Spill 
Response 

-- 360-407-6300 
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Bacteriological Presence Detection Procedure 
Procedures for notifying system customers, the local health 
department, and DOH of water quality emergencies are an 
important component of an emergency response program.  Many 
public water systems will occasionally detect positive coliform 
samples, mainly as a result of minor contamination in distribution 
mains or sample taps, or improper bacteriological sampling 
procedures.  However, the persistent detection of coliforms in the 
water supply, particularly E. coli or fecal bacteria, may require 
issuing a public boil water notice to ensure the health and safety of 
the water customers.  Emergencies such as floods, earthquakes, 
and other disasters can affect water quality as a result of damage to 
water system facilities, thereby warranting a boil water order.  A 
suggested boil water notice is included in Appendix I.  WAC 246-
290-320 requires water utilities to follow specific procedures in the 
event coliform bacteria are detected in the water system.  These 
procedures are outlined in Figure 6-1. 
 
IOC/VOC/SOC and Inorganic Chemical/Physical 

Characteristics Detection Procedures 
A procedure to comply with DOH requirements in the event of an 
inorganic chemical/physical characteristic (IOC), volatile organic 
chemical (VOC) or synthetic organic chemical (SOC) detection is 
presented in Figure 6-2. 
 
Power Failure 
Various types of weather can cause loss of power, such as wind, 
lightning, freezing rain, and snow.  The Silberhorn and Port 
Williams Wellfields have emergency power supplies that meet the 
minimum requirements of Section 5.B.6 Power Considerations of 
the Sizing Guidelines for Public Water Supplies and can be 
considered a non-interrupted power source.  The Silberhorn 
Wellfield has a 75 kWH generator and sufficient fuel to provide 
back-up service for 24 hours.  The Port Williams Wellfield has a 
200 kWh generator which can operate the two wells 
simultaneously.  The Infiltration Gallery feeds the water system by 
gravity and flow would not be affected in the event of a power 
failure.  However, the treatment system at the Infiltration Gallery 
is dependent on power to operate and would require a temporary 
generator to function. 
 



City of Sequim Water System Comprehensive Plan 
 

Chapter 6 – Operation and Maintenance Program 
Page 6-10 

 

Severe Earthquake 
Table 6-4 details the City’s response to a severe earthquake. 
 

Table 6-4  Severe Earthquake Response 
 

System Component Action 
Wells and PRVs:  Wells may have lost 
power and PRVs  may be damaged 

 Repair/manipulate wells as needed to 
continue supply of water to system 

 Check PRVs for damage 
Distribution System:  Distribution and 
transmission mains may be broken 

 Isolate broken sections and repair 

Reservoir:  Reservoir may be leaking 
or structurally damaged 1.7 MG 
reservoir has a seismic valve which 
will close in the event of an earthquake  

 Check reservoir for structural damage 
and drain if in danger of bursting 

 Check reservoir for cracks and leaks, and 
seal or drain as required 

 
Severe Snowstorm 
Heavy snowfall may bring motor vehicle traffic to a standstill.  
Employees may not be able to reach problem area.  Table 6-5 
details the City’s response to a severe snowstorm. 
 

Table 6-5  Severe Snowstorm Response 
 

System Component Action 
Distribution System:  Transportation to 
monitor system and make repairs will 
be limited 

 Plow streets if necessary and if equipment 
is available  

 Have chains and other snow gear ready for 
maintenance equipment and vehicles  

 Valve locations will be kept current and 
made available for maintenance personnel 

Reservoir:  No immediate effect.  Snow 
may prevent access. 

 Vehicle access not possible 
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High Water and Flooding 
Heavy snow melt and/or rains cause the water level to rise and 
reach a flood level.  Table 6-6 details the City’s response to high 
water and flooding. 
 
Table 6-6  Water and Flooding Response 
 

System Component Action 
Distribution System Check chlorine residuals throughout 

distribution system 
Reservoir:  No effect.  Reservoir is above 
flood level 

No action is necessary 

 
Contamination of Water Supply 
Contamination of water supply for such items as main breaks or 
pollution from an isolated source.  Table 6-7 details the City’s 
response to contamination of the water system. 
 
Table 6-7  Contamination of the Water System 
 

Distribution System Contamination 
 Close valves if possible to isolate source 
 Repair and or remove source of pollution 
 Flush previously contaminated section and test until free of contamination 

prior to resumption of use 
Reservoir Contamination 

 Resample to confirm contamination 
 Check distribution system for presence of contamination 
 Isolate reservoir from system 
 Inspect vent screens, hatches, and piping to identify source of 

contamination 
 If reservoir water is contaminated and therefore considered unsuitable for 

consumption, drain and clean reservoir. 
 Consider disinfecting reservoir if bacteriological standards are exceeded.  

Follow AWWA Standards.  
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CROSS-CONNECTION CONTROL 
PROGRAM 
The City’s cross-connection control program establishes minimum 
standards for the City to protect the public potable water supply 
from possible contamination due cross connections.  The Program 
addresses authority, responsibility, requirements, administrative 
procedures, minimum requirements, record keeping, and standard 
forms and letters.  A copy of the City’s cross-connection control 
manual is included in Appendix J. 
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Chapter 7 
WATER SYSTEM DESIGN AND 
CONSTRUCTION STANDARDS 
 

 
 
This chapter summarizes developer standards, design criteria, and 
municipal code requirements for the City of Sequim water system.  
Title 13, Division I of the City’s municipal code outlines statutes 
regarding water system, use, and regulation.  A summary of these 
sections are provided below while a copy of the associated 
municipal code is included in Appendix K. 
 
Following the summary of the City’s municipal code standards 
regarding the water system, Clallam County Code Title 13 
regulations are summarized.  In addition, water system design 
standards and requirements developed by the Department of Health 
(DOH) are outlined.  The City’s municipal code and the current 
version of the DOH “Water System Design Manual” will be used 
in the design of future water collection system improvements to 
ensure successful operation of the collection system and the safety 
and health of residents in the City. 
 

Please Use this Space to Keep Notes 
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Water system developer standards are located in Appendix F, and 
are also included in the associated stand-alone document that can 
be used by developers for informational purposes during water 
project execution. 
 
CITY OF SEQUIM MUNICIPAL CODE 
STANDARDS REGARDING WATER 
SYSTEM 
 
13.04 – ADMINISTRATION AND ENFORCEMENT 
This chapter outlines the authority of the City to decide any 
questions that may arise from the code that is not fully covered by 
the provisions.  This chapter outlines the City’s rights to amend 
and add to the codes, and/or ordinances with regards to water 
systems and to set rates as necessary or expedient.  It also states the 
penalties for failure to comply with the regulations set forth in the 
municipal code with regard to the water system. 
 
13.08 – DEFINITIONS 
This chapter outlines the legal definitions for terms associated with 
the water system within the City’s jurisdiction. 
 
13.12 – APPLICATION FOR SERVICE 
This chapter outlines the requirements for prospective customers 
who wish to connect to the water system.  This section states the 
required information that must be provided to the City and 
specifies that the application is merely a written request and does 
not in itself bind the City to provide service. 
 
13.16 – WATER SERVICE REGULATIONS 
This chapter outlines the contract between the City and water 
customers after the application for service is accepted.  This 
section states that the application shall be considered a contract 
once the applicant is connected to the system and that the applicant 
agrees to abide by the rates, rules and regulations of the water 
system.  Addition contracts may be entered into between the City 
and a customer to supply large or unusual water requirements.  
This section also states that the water rates, rules and regulations 
are subject to change by the City without notice, that customers 
shall notify the City of their plans to vacate the premises and that 
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water supplied can only be used for the purpose stated in the 
application for service. 
 
13.20 – WATER SYSTEM REGULATIONS 
This chapter discusses regulations relating to interference with the 
water system, tampering, use of fire hydrants, access to premises 
for inspection and responsibilities of service.  This section includes 
the following: 
 

 Prohibits unauthorized attachment or detachment of 
service lines from the City’s water mains; 

 Prohibits customers from using or tampering with 
any valve or curb stop owned by the City; 

 Requires customer to install their own shutoff valve 
on their service line; 

 Prohibits unauthorized persons from tampering with 
the City’s fire hydrants; 

 Defines the process for access by the utility to any 
premises for the inspection of pipes and fixtures as 
well as the manner in which the utilities are being 
used; 

 Specifies that the City is not liable for any loss or 
damage caused by the customer’s water system; 

 Specifies that no connection can be made between a 
private water system and the City’s water system; 

 Specifies that the City will exercise reasonable 
diligence in supplying water continuously to 
customers; 

 Specifies that the City shall have the right to 
suspend water service temporarily for the purpose 
of making repairs and improvements; 

 Specifies that the City reserved the right to, during a 
shortage of supply, provide water in a preferential 
manner from a standpoint of public convenience 
and necessity. 

 
13.24 – WATER METER 
This chapter specifies that the City read meters monthly and that 
bills for water will be based on consumption to the nearest 
100 cubic feet. 
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13.72 – INSTALLATION AND CONNECTION FEES 
This chapter outlines the installation and connection fees for both 
municipal sewer and water systems, general facility charges for 
both sewer and water systems, and the collection of fees. 
 
13.76 – FEES FOR CONNECTION TO MAINS 
This chapter states that “In addition to the connection charges set 
forth in other chapters of this division, persons or firms connecting 
to water or sewer mains constructed at the sole cost of the City and 
not pursuant to local improvement district bonds or through 
developer funding, shall pay the actual cost of the construction of 
the main serving the applicant’s property, plus 10 percent as 
overhead for city administration unless such charges have been 
paid under other provisions of the code.” 
 
13.84 – WATER RATES AND CHARGES 
This chapter outlines current water rates and charges, potential 
reduction in charges for certain facilities, and the capacity for the 
Public Works Director to adopt procedures “necessary for the 
efficient and equitable administration of the residential volume-
based sewer rate structure.” 
 
13.92 – WATER SHUT-OFF, RECONNECTION (TURN-ON) 
AND WATER STANDBY CHARGES 
This chapter establishes one time water shut-off and reconnection 
fees, as well as, monthly water standby charges. 
 
13.98 – DEVELOPER REIMBURSEMENT COLLECTION 

AGREEMENTS 
The aim of this chapter is to “establish a uniform methodology and 
process for the administration of reimbursement contracts applied 
for after June 1, 2010, for developers in circumstances where a 
developer uses private funds to construct a public utility and/or 
street system improvement(s) and desires to be compensated by 
property owners benefited by the improvements.” 
 
Legal authority and various administrative topics regarding the 
developer, the City, the funding agency and the implementation of 
a contract are discussed. 
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13.100 – UTILITY EXTENSIONS 
This chapter discusses specific requirements of the developer and 
the City when extensions to City owned utility pipes are made.  
Topics include approval of plans, costs, connection testing, 
permits, transfer of title, conformance with ordinances and 
penalties for violation of associated regulations. 
 
13.112 – RECLAIMED WATER 
This chapter discusses the use of reclaimed water within the City 
of Sequim.  Important definitions are listed, acceptable uses are 
outlined, and rates for reclaimed water use are shown.  Also 
included in this chapter is the designation of authority for 
reclaimed water, and inspection and connection policies. 
 
DEPARTMENT OF HEALTH WATER 
SYSTEM DESIGN MANUAL 
Requirements from the DOH Water System Design Manual 
published December 2009 are presented in Chapter 3. 
 
DEVELOPER STANDARDS 
The developer standards which contain written regulations and 
requirements, standard design drawings for water and sewer 
system components, and sample forms for such items as permits 
applications, contracts, cost estimates, and easement applications 
can be found in Appendix F.  This information is also provided as 
a stand-alone document which can be used by developers during 
planning and design of new water system projects. 
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Chapter 8 
CAPITAL IMPROVEMENT PLAN 
 

 
 
INTRODUCTION 
This Chapter presents the Capital Improvement Plan (CIP) for the 
6-year and 20-year planning periods.  Individual project 
descriptions and preliminary project cost estimates for the 
proposed projects are provided in Appendix L.  Figure 8-1 shows 
the locations of proposed distribution, storage and source 
improvements in the 6-year improvement plan. 
 
Other projects may arise, in the future, which are not identified as 
part of the City’s CIP.  Such projects may be deemed necessary for 
ensuring water quality, preserving emergency water supply, 
accommodating transportation improvements proposed by other 
agencies, or addressing unforeseen problems with the City’s water 
system.  Due to budgetary constraints, the completion of these 
projects may require that the proposed completion date for projects 
in the CIP be rescheduled.  The City retains the flexibility to 
reschedule proposed projects and to expand or reduce the scope of 
proposed projects, as best determined by the City Staff and 
Council when new information becomes available.  Each capital 
improvement project should be reevaluated to consider the most 
recent planning efforts as the proposed completion date for the 
project approaches. 

Please Use this Space to Keep Notes 
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IDENTIFICATION OF SYSTEM 
IMPROVEMENTS 
 
PROPOSED BOOSTER STATION IMPROVEMENTS 
1. Project Name:  Construction of a 500 gpm Booster Station 

and PRVs 
Project Number:  BS-1 
Estimated Cost:  $471,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 
 
Project Description:  This project will provide the City 
the ability to pump water into the proposed 2.5 MG 
Reservoir.  Water from the system, the Silberhorn 
Wellfield, or the Infiltration Gallery will be pumped 
through this booster station to the 2.5 MG Reservoir.  The 
booster station will be located at the intersection of 
Reservoir Road and 7th Avenue.  The construction will 
consist of a booster station that will provide 500 gpm to the 
2.5 MG reservoir constructed at the intersection of 
7th Avenue and Happy Valley Road.  In addition, a PRV 
station will be constructed at the proposed booster station 
location and another PRV station will be constructed near 
the Silberhorn Wellfield in order to supply the water from 
the 7th Avenue Reservoir back to the lower zones.  It is 
anticipated this project will be developer funded. 

 
2. Project Name:  5th and McCurdy Booster Station 

Improvements 
Project Number:  BS-2 
Estimated Cost:  $284,000 
Proposed Design Year:  2014 
Proposed Construction Year:  2015 
 
Project Description:  This project will expand the capacity 
of the 5th and McCurdy Booster Station to allow the City to 
transfer more water from the Port Williams Wellfield in the 
350 Zone to the 420 Reservoir.  The City is currently 
limited to a maximum of 300 gpm by the existing pump.  In 
addition, with only a single pump the City does not have 
reliable capacity at the 5th and McCurdy Booster Station.  It 
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is proposed to expand the station with two additional 
booster pumps with pitless adaptors similar to the existing 
pump.  This will provide a total reliable capacity of 
600 gpm.  Site improvements will include electrical 
controls for pumps and a standby generator. 

 
3. Project Name:  Simdars Road Booster Station 

Project Number:  BS-3 
Estimated Cost:  $415,000 
Proposed Design Year:  2016 
Proposed Construction Year:  2017 
 
Project Description:  This project will provide the City 
with additional capacity to transfer water from the Port 
Williams Wellfield in the 350 Zone into the 420 Zone.  
This project would be located near the PRV station located 
adjacent to Simdars Road.  The proposed Simdars Road 
Boooster Station would have a reliable capacity of 600 gpm 
with three pitless booster pumps with capacities of 
300 gpm each.  The booster station would provide 
redundant supply to the Solana area, which is currently 
served only by a single line along Brownfield Road.  This 
project would also improve water quality in the Solana 
Reservoir by allowing the City to deliver water more 
directly from the Port Williams Wellfield. 

 
PROPOSED STORAGE IMPROVEMENTS 
1. Project Name:  Happy Valley Reservoir 

Project Number:  ST-1 
Estimated Cost:  $3,494,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 
 
Project Description:  The previous water system plan 
determined that City will require an additional 2.3 MG of 
storage in the 20-year planning horizon to meet growth 
projections.  The current plan has determined that given 
revised growth rates and lower water usage, additional 
storage will not be required for the 20-year planning 
period.  However, if the City wishes to expand service into 
the southwest corner of the City that is currently served by 
the PUD and is at a higher elevation than the rest of the 
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system a new pressure zone would be required and a new 
reservoir would be needed in order to provide sufficient 
pressures and fire flow to this area.  In addition, this 
storage will also be available to the rest of the system and 
provide storage for growth in other parts of the system.  
The construction will consist of a 2.5 MG Reservoir 
located near the intersection of 7th Avenue and Happy 
Valley Road. 
 

2. Project Name:  Port Williams Reservoir Study 
Project Number:  ST-2 
Estimated Cost:  $45,000 
Proposed Design Year:  2014 
 
Project Description:  This project proposes to study the 
feasibility of constructing a ground level reservoir at the 
site of the Port Williams Wellfield.  The construction of 
this reservoir has been proposed as a method for mitigating 
aquifer declines near the Port Williams Wellfield by 
providing storage to reduce peak rate pumping.  The 
conceptual idea for the Port Williams Reservoir is that it 
would operate below the hydraulic grade of the 350 Zone 
and would serve the distribution system with a booster 
station.  As a part of this project the Port Williams Wells 
would be equipped with variable frequency drives (VFDs) 
to allow continuous low rate operation during the day to fill 
the reservoir.  Variable system demands would then be 
served by the reservoir booster station.  This study would 
investigate both the engineering feasibility and costs of this 
reservoir as well as investigating the effects on aquifer 
levels of a continuous, lower rate pumping.  Integration 
into providing storage for future regional service will also 
be studied.  It is anticipated that this reservoir would be 2 
to 4 MG in capacity. 
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3. Project Name:  1.7 MG Reservoir Mixing System 
Project Number:  ST-3 
Estimated Cost:  $81,000 
Proposed Design Year:  2014 
Proposed Construction Year:  2015 
 
Project Description:  The City is investigating the 
possibility of adding a mixing system to the 1.7 MG 
Reservoir to prevent thermal stratification of stored water 
and maintain consistent turn over.  This would improve 
water quality and reliability by ensuring a more consistent 
chlorine residual in water withdrawn from the reservoir.  
The mixing system would consist of a submersible electric 
mixer mounted to the bottom of the reservoir as well as 
necessary electrical and control systems. 

 
4. Project Name:  Study for Reuse of 500,000 Gallon 

Reservoir 
Project Number:  ST-4 
Estimated Cost:  $25,000 
Proposed Design Year:  2014 
 
Project Description:  The City will commission a study on 
potential uses for currently unused 500,000 gallon reservoir 
that is located on the site of the 420 Reservoir.  The 
existing reservoir is a partially buried concrete reservoir 
with a floating cover.  The existing reservoir is known to 
have significant leaks and has an overflow elevation below 
the 1.7 MG Reservoir.  Potential uses that will be studied 
include, but are not limited to, rehabilitation of the existing 
reservoir with operation below system grade, construction 
of a new reservoir on the site of the existing reservoir and 
use of the existing reservoir for storage of reclaimed water. 
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PROPOSED SOURCE IMPROVEMENTS 
1. Project Name:  Port Williams Well No. 4 

Project Number:  S-1 
Estimated Cost:  $730,000 
Proposed Design Year:  2014 
Proposed Construction Year:  2014 
 
Project Description:  The City plans to drill and develop a 
fourth well at the Port Williams Well Field.  This project is 
part of the development of the Port Williams Well Field 
described in the City’s water right permit for the Wellfield, 
which indicates that the City has until 2014 to complete the 
installation of up to five wells. 

 
2. Project Name:  New Well 

Project Number:  S-2 
Estimated Cost:  $730,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 
 
Project Description:  The City plans to drill and develop 
an additional well within the water system.  The exact 
location of the well is not known at this time.  This cost 
does not include the acquisition if land and will be a 
separate cost item near the time of construction.  This 
project is scheduled to be completed in 2018 and a 
preliminary project cost is $730,000. 

 
3. Project Name:  Investigate Additional Source of Supply 

Project Number:  S-3 
Estimated Cost:  $50,000 
Proposed Design Year:  2015 
 
Project Description:  In addition to the proposed 4th well 
at Port Williams, the City will need additional sources of 
supply to meet the proposed growth in the system over the 
20-year planning period.  The City will study the feasibility 
to acquire water rights from systems that currently fall 
within its UGA but not within its City limits as the City 
may annex these areas into the City during the 20-year 
planning horizon.  In addition, the Port Williams annual 
water rights quantity is currently a supplemental water 
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right.  The City will investigate converting these to primary 
rights. 

 
4. Project Name:  Study and Redevelopment of Silberhorn 

Wells No. 2 and No. 3 
Project Number:  S-4 
Estimated Cost:  $150,000 
Proposed Design Year:  2014 
Proposed Construction Year:  2014 
 
Project Description:  The City’s Silberhorn Wells No. 2 
and No. 3 were constructed in 1985 and have been 
experiencing sanding and capacity issues in recent years.  It 
is proposed to improve these wells to regain capacity in the 
wellfield.  The full scope of actions taken under this item 
will be determined by video inspection of the existing well 
to determine the source of sanding issues and a 
hydrogeological study of the aquifer condition.  This study 
will determine the long term reliable capacity from the 
Silberhorn Wellfield and will recommend potential course 
of action.  Potential actions taken include performing 
redevelopment on the wells to improve capacity, installing 
a new screen within the exiting screen or drilling the wells 
deeper into the aquifer.  Work on the wells will be 
performed one at a time so the City maintains two 
functional Silberhorn wells at all times. 
 

5. Project Name:  Replacement of Silberhorn Wells No. 2 
and No. 3 

Project Number:  S-5 
Estimated Cost:  $733,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 
 
Project Description:  Depending on the findings of Project 
S-4 it may be necessary to entirely replace the existing 
wells. These wells would be located on the existing site and 
the existing wells would be abandoned or converted into 
monitoring wells. Any new wells that are drilled will need 
to comply with DOH design guidelines that will not allow 
construction of the wellheads in underground vaults similar 
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to the existing wells.  The new wells will need to be 
installed in well houses or with pitless adaptors.   
 

6. Project Name:  Infiltration Gallery Improvements 
Project Number:  S-6 
Estimated Cost:  $663,000 
Proposed Design Year:  2017 
Proposed Construction Year:  2018 
 
Project Description:  The City’s Infiltration Gallery 
source flows by gravity siphon to the 1.7 MG Reservoir.  
The current instantaneous yield from the source is 
approximately half of the amount allowed by the water 
right.  This project would improve capacity of the 
Infiltration Gallery by redeveloping the horizontal 
collectors and installing three 350 gpm pumps to allow 
reliable withdrawals up to the water right limit.  This 
project will also include installation of a generator on-site 
and other site improvements.  Before construction or design 
of this project a study would be needed to determine the 
feasibility of the improvements. 

 
7. Project Name:  Water Capacity Improvements 

Project Number:  S-7 
Estimated Cost:  $300,000 
Proposed Design Year:  2013-2018 
 
Project Description:  The City plans to investigate the 
purchase of additional water rights capacity to meet future 
demands.  The quantity purchased will depend on 
availability and price of water rights available to the City. 

 
PROPOSED MISCELLANEOUS IMPROVEMENTS 
1. Project Name:  Portable Generator Load Bank 

Project Number:  MI-1 
Estimated Cost:  $25,000 
Proposed Design Year:  2013 
 
Project Description:  The City will acquire a trailer 
mounted portable load bank so that standby generators on 
City water and wastewater facilities can be tested under 
load.  This load bank will have a capacity of 400 kW to 
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provide sufficient capacity to test the 200 kW standby 
generator at Port Williams Wellfield and provide extra 
capacity for future generators.  The cost of this project will 
be shared between the Water and Wastewater Utilities. 
 

2. Project Name:  SCADA System Upgrade Report 
Project Number:  MI-2 
Estimated Cost:  $50,000 
Proposed Design Year:  2014 
 
Project Description:  The City is in the process of 
upgrading the Water and Wastewater Utility SCADA 
system.  This report will inventory the existing SCADA 
and telemetry of the Water and Wastewater System, 
develop a plan for an integrated system and develop cost 
estimates for the required work.  The Report will study 
various possible methods of communications with remote 
sites including, fiber optics, cellular and integration with a 
future Automatic Meter Infrastructure network.  The 
Report will also lay out options for operator access and 
location of the Master Control Center. 
 

3. Project Name:  Fixed Based Automatic Meter Reading 
System 

Project Number:  MI-3 
Estimated Cost:  $115,000 
Proposed Design Year:  2013 and 2014 

 
Project Description:  This project will develop a fixed 
base automatic meter reading system that will provide near 
real-time usage data for the City’s water connections.  The 
City has selected a Sensus brand system and will 
implement installation of the system over several years.  
The cost estimate presented above represents the water 
utility’s share of fixed base automatic meter reading system 
cost and will be applied to both 2013 and 2014, or through 
implementation. 
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NOTE:  These projects 
(M-1 through M-6) are 
included as economic 
development and 
allowcations in the 
budgeting spreadsheet. 

PROPOSED OPERATION AND MAINTENANCE 

IMPROVEMENTS 
The proposed operation and maintenance projects are discussed in 
the following section.  Additional discussion regarding the 
operation and maintenance improvements can be found in 
Chapter 6 – Operation & Maintenance Program. 
 
1. Project Name:  Leak Detection Survey 

Project Number:  M-1 
Estimated Cost:  $5,000 to $10,000 
Proposed Year:  Every 3 years 
 
Project Description:  The City will continue performing 
leak detection surveys every 3 to 5 years.   

 
2. Project Name:  Water Main Replacement/Leak Repair 

Project Number:  M-2 
Estimated Cost:  $20,000 
Proposed Year:  Annual 
 
Project Description:  The City will implement a pipe leak 
repair program to repair or replace those pipes identified in 
the leak detection survey.  For planning purposes, the City 
is budgeting $20,000 per year for pipe leak repair and 
replacement. 

 
3. Project Name:  Hydrant Updgrades 

Project Number:  M-3 
Estimated Cost:  $50,000 
Proposed Year:  Annual 
 
Project Description:  The City is budgeting $50,000 per 
year to replace old hydrants. 

 
4. Project Name:  Vehicles 

Project Number:  M-4 
Estimated Cost:  $10,000 to $15,000 
Proposed Year:  Annual 
 
Project Description:  The City is budgeting annual 
expenditures between $10,000 and $15,000 for vehicles. 
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5. Project Name:  Cross Connection Control Device 
Inventory 

Project Number:  M-5 
Estimated Cost:  $10,000 to $15,000 
Proposed Year:  Annual 
 
Project Description:  The City’s water system has a 
significant number of backflow prevention devices that 
need to be inventoried as a part of the Cross Connection 
Control Program.  This project will involve City staff 
visiting each device and creating records for each device in 
the City’s SEMS Utility Management Software.  City staff 
will also identify which connections are high or severe 
hazard and ensure that proper cross connection control 
devices are in place.  

 
6. Project Name:  Large Control Valve Service 

Project Number:  M-6 
Estimated Cost:  $5,000 
Proposed Year:  Annual 
 
Project Description:  The City is budgeting an annual 
expenditure of $5,000 for parts and labor to rebuild large 
hydraulically operated control valves in the system.  These 
include PRVs and altitude valves. 

 
PROPOSED DISTRIBUTION SYSTEM IMPROVEMENTS 
Transmission and distribution system improvements and 
prioritization are based on the results of the H2ONet hydraulic 
analysis, planned system expansion, the age and type of existing 
lines, and repair/replacement needs identified by the City.  In 
practice, the priority of these projects will also be influenced by 
system expansion, fire flow requirements for existing and new 
commercial development, and the location of sewer and/or street 
improvements.  Recommended transmission and distribution 
projects are discussed in the following section and summarized in 
the tables at the end of this Chapter. 
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1. Project Name:  Hammond Street Water Main 
Project Number:  D-1 
Estimated Cost:  $873,000 
Proposed Design Year:  2013 
Proposed Construction Year:  2013 

 
Project Description:  This project will provide fire flow to 
a new mixed use development to the south as well as 
improve east-west transmission in the system.  The 
construction will consist of approximately 2,800 LF of 
12-inch water main along East Hammond Street from 
South Sequim Avenue to South Brown Road.  It is 
anticipated this project will be developer funded. 

 
2. Project Name:  Brown Road Water Main 

Project Number:  D-2 
Estimated Cost:  $855,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 

 
Project Description:  This project will provide additional 
capacity for the system to serve the east portion of the 
service area and provide additional transmission capacity to 
the system from the Port Williams Wellfield.  The 
construction will consist of approximately 2,600 LF of 
12-inch water main along Brown Road from Port Williams 
Road to Hendrickson Road. 

 
3. Project Name:  5th Avenue Water Main 

Project Number:  D-3 
Estimated Cost:  $179,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 

 
Project Description:  This project will loop the piping in 
the 480 Zone and provide fire flow in the area.  The areas 
that will be served by this water main improvement cannot 
currently meet the required 1,000 gpm fire flow.  The 
construction will consist of approximately 650 LF of 8-inch 
water main along 5th Avenue from West Reservoir Road to 
West Norman Street. 
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4. Project Name:  Reservoir Road and 7th Avenue Water 
Main 

Project Number:  D-4 
Estimated Cost:  $534,000 
Proposed Design Year:  2016 
Proposed Construction Year:  2017 

 
Project Description:  This project will provide additional 
flow into the 480 Zone and the lower zones.  The area 
served by these improvements cannot currently meet the 
required 1,000 gpm fire flow.  The construction will consist 
of approximately 1,400 LF of 12-inch water main from the 
480 Reservoir along Reservoir Road to 7th Avenue and 
along 7th Avenue to Norman Street.  In addition, a PRV 
station will be installed to allow flow into the lower zones.  
It is anticipated that this project will be developer funded. 

 
5. Project Name:  Norman Street and Eunice Street Water 

Main 
Project Number:  D-5 
Estimated Cost:  $435,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 

 
Project Description:  This project will loop the piping in 
the 480 Zone and provide fire flow in the area.  The area 
served by these improvements cannot currently meet the 
required 1,000 gpm fire flow.  The construction will consist 
of approximately 1,650 LF of 8-inch water main along 
Norman Street and Eunice Street, to loop existing water 
mains in the 480 Zone.  This project will connect with the 
water line proposed in project D-4. 
 

6. Project Name:  7th Avenue Water Main 
Project Number:  D-6 
Estimated Cost:  $818,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 

 
Project Description:  When the City constructs project 
ST-1, Happy Valley Reservoir, in the southwest portion of 
the system the City will need to provide a water main in 
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order to move water to and from the reservoir site.  
Construction will consist of approximately 2,700 LF of 
12-inch water main along 7th Avenue from Happy Valley 
Road to Reservoir Road.  The exact alignment of this 
project may be modified if a more desirable location for 
project ST-1 is found.  It is anticipated that this project will 
be developer funded. 

 
7. Project Name:  Happy Valley Road Water Main 

Project Number:  D-7 
Estimated Cost:  $1,145,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 

 
Project Description:  When the City constructs project 
ST-1 in the southwest portion of the system to meet future 
storage needs, the City must construct a waterline to supply 
water from the Infiltration Gallery site.  The construction 
will consist of approximately 5,000 LF of 8-inch water 
main along Happy Valley Road from River Road to 7th 
Avenue.  It is anticipated that this project will be developer 
funded. 
 

8. Project Name:  Washington Water Main 
Project Number:  D-8 
Estimated Cost:  $759,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 

 
Project Description:  The area in the southeast of the City 
has been identified for significant future growth and 
additional transmission capacity will be needed to serve 
this area.  This project will be a developer extension as 
growth occurs.  The construction will consist of 
approximately 2,500 LF of 12-inch water main from West 
Sequim Bay Road south to the existing water mains on 
Washington Street.  It is anticipated that this project will be 
developer funded. 
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9. Project Name:  West Sequim Bay Road to Battelle Parcel 
Water Main 

Project Number:  D-9 
Estimated Cost:  $1,015,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 

 
Project Description:  This project will be a developer 
extension to provide additional supply to the Battelle 
Marine Research Lab as it expands.  The construction will 
consist of approximately 3,500 LF of 12-inch water main 
along West Sequim Bay Road from Morgison Loop to the 
southern edge of the Battelle Parcel. This line will be sized 
to allow for future connections in the eastern portion of the 
system.  It is anticipated that this project will be partially 
funded by grants.  This project will coincide with a sewer 
CIP project along the same alignment. 

 
10. Project Name:  Washington Harbor Loop Water Main 

Project Number:  D-10 
Estimated Cost:  $1,140,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 

 
Project Description:  This project will complete the loop 
to new development in the eastern portion of the water 
system.  This project is contingent on development in this 
area and will be a developer extension.  The construction 
will consist of approximately 1,350 LF of 12-inch water 
main along Washington Harbor Loop from Lofgren Road 
to Keeler Road.  This project will connect to an existing 
main along Washington Harbor Loop owned by the Marina 
Water System.  It is anticipated that this project will be 
developer funded. 
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11. Project Name:  Water Main along West Fir Street from 
North 5th Avenue to North Sequim Avenue 

Project Number:  D-11 
Estimated Cost:  $911,000 
Proposed Project Year:  2013-2017 

 
Project Description:  This project will replace an existing 
8-inch AC line and provide additional capacity.  
Construction will consist of approximately 2,650 LF of 
10-inch water main along West Fir Street from North 5th 
Avenue to North Sequim Avenue.  This project is phased to 
lessen the impact to City residents and to spread costs 
evenly over several years. 

 
12. Project Name:  Water Main along East Fir Street from 

North Sequim Avenue to North Brown 
Road 

Project Number:  D-12 
Estimated Cost:  $729,000 
Proposed Design Year:  2017 
Proposed Construction Year:  2017-2019 

 
Project Description:  This project will replace an existing 
6-inch AC line and provide additional capacity.  
Construction will consist of approximately 2,650 LF of 
10-inch water main along East Fir Street from North 
Sequim Avenue to North Brown Street.   

 
13. Project Name:  Water Main along Brown Road from East 

Fir Street to East Washington Street 
Project Number:  D-13 
Estimated Cost:  $530,000 
Proposed Design Year:  2016 
Proposed Construction Year:  2017 

 
Project Description:  This project will improve fire flow 
to commercial developments in the city center.  
Construction will consist of approximately 1,800 LF of 
12-inch water main along Brown Road from East Fir Street 
to East Washington Street.  It is anticipated that this project 
will be developer funded. 
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14. Project Name:  Water Main along South Sunnyside 
Avenue from East Maple Street to East 
Prairie Street 

Project Number:  D-14 
Estimated Cost:  $108,000 
Proposed Design Year:  2013 
Proposed Construction Year:  2013 

 
Project Description:  This project will complete a loop 
along South Sunnyside Avenue.  Construction will consist 
of approximately 350 LF of 8-inch water main along South 
Sunnyside Avenue from East Maple Street to East Prairie 
Street.   

 
15. Project Name:  Water Main along East Etta Street from 

South Sequim Avenue to South Sunnyside 
Avenue 

Project Number:  D-15 
Estimated Cost:  $225,000 
Proposed Design Year:  2013 
Proposed Construction Year:  2014 

 
Project Description:  This project will complete a loop 
along East Etta Street.  Construction will consist of 
approximately 550 LF of 8-inch water main along East Etta 
Street from South Sequim Avenue to South Sunnyside 
Avenue.   

 
16. Project Name:  Water Main along Marlo Drive from the 

End of the Existing Main to River Road 
Project Number:  D-16 
Estimated Cost:  $246,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 

 
Project Description:  This project will complete a loop to 
improve fire flows on a long 8-inch dead end line.  
Construction will consist of approximately 900 LF of 
8-inch water main along Marlo Drive from the end of the 
existing main to River Road.  This project will be 
completed as a developer extension.  It is anticipated that 
this project will be developer funded. 
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17. Project Name:  Water Main along West Sequim Bay Road 

from Battelle to Connect with Marina 
Water System 

Project Number:  D-17 
Estimated Cost:  $708,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 

 
Project Description:  This project will be a developer 
extension as development occurs.  The construction will 
consist of approximately 4,000 LF of 12-inch water main 
and 500 LF of 8-inch water main.  A 12-inch water main 
will be constructed along West Sequim Bay Road from the 
Battelle Parcel to connect with the Existing Marina Water 
System Main.  A 12-inch loop will be constructed through 
the Mariner’s Outlook Subdivision which will be 
connected with an 8-inch extension from Water View 
Drive.  This project will intertie with the Marina Water 
System and include a pressure reducing valve to supply the 
Marina System’s lower zone.  It is anticipated that this 
project will be developer funded. 
 

18. Project Name:  Service of Emerald Highlands 
Project Number:  D-18 
Estimated Cost:  $194,000 
Proposed Design Year:  2014 
Proposed Construction Year:  2015 

 
Project Description:  This project will make modifications 
to the water system to allow the City to provide service to 
the Emerald Highlands Subdivision, which is currently 
served by agreement with Clallam County PUD No. 1.  The 
City may serve the Emerald Highlands Subdivision from 
the Solana Reservoir by wheeling water through a portion 
of the PUD system.  This will involve a connection from 
the City’s 680 Zone at Solana Parkway and Flying Cloud 
Street to the PUD system at the corner of Fox Hollow Road 
and Doe Run Road.  Fox Hollow Road would be isolated 
from the rest of the PUD system by closed valves at Doe 
Run Road and at the existing connection to Emerald 
Highlands.  Fox Hollow Road is currently served by the 
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PUD 790 Zone and pressures would be decreased by 
approximately 48 psi.  Pressures in this area are generally 
greater than 100 psi and there would still be sufficient 
pressure with service from the 680 Zone.  This change 
would also allow the City to serve customers along Miller 
Road that are currently served by PUD.  Per the service 
agreement the PUD would retain the infrastructure and 
customers outside of the Sequim city limits and the City 
would wheel water through this infrastructure.  Water 
usage by PUD customers would be billed as wholesale 
water sold to PUD.  Proposed construction for this project 
will include approximately 800 LF of 8-inch water main to 
connect the 680 Zone to the PUD system. 

 
19. Project Name:  Pressure Relief Valves 

Project Number:  D-19 
Estimated Cost:  $90,000 
Proposed Design Year:  2015 
Proposed Construction Year:  2015 

 
Project Description:  This project will construct pressure 
relief valve stations in the 500 Zone, 420 Zone and in the 
350 Zone to provide protection from overpressure if a PRV 
from an upper zone is stuck open.  Exact locations of these 
stations will be determined during design, but it is 
anticipated that they will be located near the lowest 
elevation points in each zone except for the 420 Zone 
where the relief station will be located at the Reservoir site. 

 
20. Project Name:  Craftsman Court Pressure Reducing Valve 

Project Number:  D-20 
Estimated Cost:  $50,000 
Proposed Design Year:  2015 
Proposed Construction Year:  2015 

 
Project Description:  This project will construct pressure 
reducing valve station between the water main on Miller 
Road and Craftsman Court.  This project will provide and 
intertie between Miller Road, which will be served by the 
PUD system and the City’s system. 
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21. Project Name:  Water Main along From South Lee 
Chatsfield to Espeth Way 

Project Number:  D-21 
Estimated Cost:  $149,000 
Proposed Design Year:  2019+ 
Proposed Construction Year:  2019+ 

 
Project Description:  This project will construct 
approximately 500 LF of 8-inch water line to connect 
South Lee Chatfield Avenue to Espeth Way to provide 
additional looping to that area.  It is anticipated that this 
project will be developer funded. 

 
22. Project Name:  Water Main along From Washington 

Harbor Road to Washington Harbor Loop 
Project Number:  D-22 
Estimated Cost:  $303,000 
Proposed Design Year:  2019 
Proposed Construction Year:  2019 

 
Project Description:  This project will construct 
approximately 1,000 lf of 12-inch water line to connect 
Washington Harbor Road to Washington Harbor Loop to 
provide additional looping in that area. 

 
23. Project Name:  Asbestos Cement/Galvanized Iron Water 

Main Replacement and Pipe Oversizing 
Project Number:  D-23 
Estimated Cost:  $350,000 
Proposed Project Year:  2013-2019 

 
Project Description:  This project is an annual allotment 
to replace undersized or failing AC and galvanized water 
mains throughout the distribution system with more durable 
and appropriately sized piping.   
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24. Project Name:  Water Main along East Maple Street from 
South Sequim Avenue to South Sunnyside 
Avenue 

Project Number:  D-24 
Estimated Cost:  $158,000 
Proposed Design Year:  2014 
Proposed Construction Year:  2015 

 
Project Description:  This project will complete a loop 
along East Maple Street and allow the City to abandon an 
undersized line in an alley which currently provides 
service.  Construction will consist of approximately 500 LF 
of 8-inch water main along East Maple Street from South 
Sequim Avenue to South Sunnyside Avenue.   

 
25. Project Name:  Water Main Connection across South 3rd 

Avenue at Sycamore Street 
Project Number:  D-25 
Estimated Cost:  $45,000 
Proposed Design Year:  2013 
Proposed Construction Year:  2013 

 
Project Description:  This project will complete a loop by 
connecting an existing 8-inch main along Sycamore Street 
to the 12-inch main on South 3rd Avenue.  This project will 
include a wet-tap on the 12-inch main on South 3rd Avenue. 

 
26. Project Name:  Isolation Valves on Washington Street 

from 5th Avenue to Sequim Avenue 
Project Number:  D-26 
Estimated Cost:  $143,000 
Proposed Design Year:  2014 
Proposed Construction Year:  2015 

 
Project Description:  This project will add isolation valves 
to three intersections along Washington Street.  If work 
must be done on the water main along Washington Street 
the entire street from 5th Avenue to Sequim Avenue must 
be shut down.  This project will add four-way valve 
clusters to 4th Avenue, 3rd Avenue and 2nd Avenue.  8-inch 
valves will be installed on cross streets to allow future 
upsizing of 6-inch mains.  Project cost estimate includes 
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only asphalt patch repair and not complete overlay of 
intersections. 

 
27. Project Name:  Water Main along West Prairie Street from 

South Sequim Avenue to South 2nd 
Avenue 

Project Number:  D-27 
Estimated Cost:  $218,000 
Proposed Design Year:  2013 
Proposed Construction Year:  2013 

 
Project Description:  This project will replace an 
undersized line along West Prairie Street. Construction will 
consist of approximately 660 LF of 8-inch water main 
along West Prairie Street from South Sequim Avenue to 
South 2nd Avenue.   
 

28. Project Name:  Water Main along South 7th Avenue from 
Silberhorn Rd to McCurdy Road 

Project Number:  D-28 
Estimated Cost:  $411,000 
Proposed Design Year:  2019+ 
Proposed Construction Year:  2019+ 

 
Project Description:  This project will install a new water 
main along South 7th Avenue to provide additional fire 
flow capacity to the commercial areas of the 420 Zone 
north of Highway 101.  Construction will consist of 
approximately 1,350 LF of 12-inch water main along South 
7th Avenue from Silberhorn Road to McCurdy Road.   

 
PROJECT COST ESTIMATES 
Cost estimates have been prepared for the projects listed in this 
CIP.  These estimates are presented in 2012 dollars with a 20 
percent contingency and a 25 percent engineering and 
administrative cost.  Detailed cost estimates are provided in 
Appendix L.  Tables 8-1 through 8-6 list the various CIP projects.  
Totals include all costs associated with a project.  If a project is 
recurring, then the cost for each year is included in the total cost 
estimate. 
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Table 8-1  Booster Station Improvement Projects 
 

Project 
No.  Project Description 

Construction 
Year 

Estimated 
Cost  Funding Source 

BS-1 Upper Zone Booster Station 2019 $471,000 Developer 
BS-2 5th and McCurdy Booster 

Station Improvements 
2015 $284,000 Water Utility 

BS-3 Simdars Road Booster 
Station 

2017 $415,000 Water Utility 

Total $1,170,000 -- 
 
Table 8-2  Storage Improvement Projects 

 

Project 
No. 

Project 
Description 

Additional 
Storage 

Capacity 
(MG) 

Construction 
Year 

Estimated 
Project Cost 

Funding 
Source 

ST-1 Happy Valley 
Reservoir 

2.5 MG 2019 $3,494,000(1) Water 
Utility 

ST-2 Port Williams 
Reservoir Study 2 to 4 MG 2014 

$45,000  Water 
Utility 

ST-3 420 Reservoir 
Mixing System - 2015 

$81,000  Water 
Utility 

ST-4 Study for Reuse of 
500,000-Gallon 
Reservoir 

- 2014 $25,000 Water 
Utility 

Total $3,645,000 - 
(1) Cost determined by G&O Reservoir Cost Curve found in Cost Estimate 

Appendix. 
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Table 8-3  Source Improvement Projects 
 

Project 
No. Project Description 

Pumping 
Capacity 

(gpm) 
Construction 

Year 

Estimated 
Project 

Cost 
Funding 
Source 

S-1 Port Williams Well 
No.4 

600 2014 $730,000  Water Utility 

S-2 New Well 600 2019 $730,000  Water Utility 
S-3 Investigate 

Additional Source of 
Supply 

N/A 2015 $50,000 Water Utility 

S-4 Study and 
Redevelopment of 
Silberhorn Wells No. 
2 and No. 3 

N/A 2014 $150,000 Water Utility 

S-5 Replacement of 
Silberhorn Wells No. 
2 and No. 3 

700 2019 $733,000 Water Utility 

S-6 Infiltration Gallery 
Improvements 

700 2018 $633,000 Water Utility 

S-7 Water Capacity 
Improvements 

N/A 2014-2018 $300,000 
Annually 

Water Utility 

Total $4,526,000 - 
 

Table 8-4  Miscellaneous Improvement Projects 
 

Project 
No. Project Description 

Construction 
Year  

Estimated 
Project Cost 

Funding 
Source 

MI-1 Portable Generator 
Load Bank 

2013 $25,000  Water / Sewer 
Utility 

MI-2 SCADA System 
Upgrade Report 

2014 $50,000  Water / Sewer 
Utility 

MI-3 Fixed Based 
Automatic Meter 
Reading System 

2013 and 
2014 

$115,000  Water Utility 

Total $305,000 - 
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Table 8-5  Operation and Maintenance Improvement Projects 
 

Project 
No. Project Description 

Construction 
Year 

Estimated 
Cost 

Funding 
Source 

M-1 Leak Detection Survey Every 3 years $5,000 Water Rates 
M-2 Pipe Leak Repair/ 

Replacement 
Annually $20,000 Water Rates 

M-3 Hydrant Upgrades Annually $50,000 Water Rates 
M-4 Vehicles Annually $10 –$15,000 Water Rates 
M-5 Cross Connection Control 

Device Inventory 
Annually $10 –$15,000 Water Rates 

 
M-6 Large Control Valve 

Service 
Annually $5,000 Water Rates 

Total $580,000 - 
 
Table 8-6  Distribution System Projects(1) 

 

Project 
No. Project Description 

Pipe 
Size 

(inches) 

Pipe 
Length 

(LF) 
Construction 

Year 

Estimated 
Project 

Cost 
Funding 
Source 

D-1 Hammond Street Water 
Main 

12 2,800 2013 $873,000  Developer 

D-2 Brown Road Water Main 12 2,600 2019 $855,000  Water Utility 
D-3 5th Avenue Water Main 8 650 2019 $179,000  Water Utility 
D-4 Reservoir Road and 

7th Avenue Water Main 
12 1,400 2017 $534,000  Water Utility 

D-5 Norman Street and 
Eunice Street 

8 1,650 2019 $435,000  Developer 

D-6 7th Avenue Water Main 12 2,700 2019 $818,000  Developer 
D-7 Happy Valley Road 8 5,000 2019 $1,145,000  Water Utility 
D-8 Washington Street Water 

Main 
12 2,500 2019 $759,000  Developer 

D-9 West Sequim Bay Water 
Main 

12 3,500 2019 $1,015,000  Water Utility/ 
Grant 

D-10 Spy Glass Lane Water 
Main 

12 1,350 2019 $1,140,000  Developer 

D-11 Fir Street from North 5th 
Avenue to North Sequim 
Avenue 

10 2,650 2014-2017 $911,000  Water Utility 

D-12 Fir Street from North 
Sequim Avenue to North 
Brown Road 

10 2,650 2017-2019 $729,000  Water Utility 
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Table 8-6  Distribution System Projects(1) – (continued) 
 

Project 
No. Project Description 

Pipe 
Size 

(inches) 

Pipe 
Length 

(LF) 
Construction 

Year 

Estimated 
Project 

Cost 
Funding 
Source 

D-13 Brown Road from East 
Fir Street to East 
Washington Street 

12 1,800 2017 $530,000  Developer 

D-14 South Sunnyside Avenue 
from East Maple Street to 
East Prairie Street 

8 350 2013 $108,000  Water Utility 

D-15 East Etta Street from 
South Sequim Avenue to 
South Sunnyside Avenue 

8 550 2014 $225,000  Water Utility 

D-16 Marlo Drive West from 
the End of the Existing 
Main to River Road 

8 900 2019 $246,000  Developer 

D-17 West Sequim Bay Road 
from Battelle to Connect 
with Marina Water 
System 

8/12 500/ 
4,000 

2019 $708,000  Developer 

D-18 Service of Emerald 
Highlands 

8 800 2015 $194,000  Water Utility 

D-19 Pressure Relief Valves - - 2015 $90,000  Water Utility 
D-20 Craftsman Court Pressure 

Reducing Valve Station 
- - 2015 $50,000  Water Utility 

D-21 South Lee Chatsfield to 
Espeth Way 

8 500 2019+ $149,000  Developer 

D-22 Washington Harbour 
Road to Washington 
Harbor Loop 

12 1,000 2019 $303,000  Developer 

D-23 Asbestos 
Cement/Galvanized Iron 
Water Main Replacement 

- - Annual $350,000  Water Utility 

D-24 East Maple Street from 
South Sequim Avenue to 
South Sunnyside Avenue 

8 500 2015 $158,000  Water Utility 

D-25 Connection across South 
3rd Avenue at Sycamore 
Street 

8 50 2013 $45,000  Water Utility 

D-26 Isolation Valves on 
Washington Street from 
5th Avenue to Sequim 
Avenue 

- - 2015 $143,000  Water Utility 
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Table 8-6  Distribution System Projects(1) – (continued) 
 

Project 
No. Project Description 

Pipe 
Size 

(inches) 

Pipe 
Length 

(LF) 
Construction 

Year 

Estimated 
Project 

Cost 
Funding 
Source 

D-27 West Prarie Street from 
South Sequim Avenue to 
South 2nd Avenue 

8 660 2013 $218,000  Water Utility 

D-28 South 7th Avenue from 
Silberhorn Road to 
McCurdy Road 

12 1,350 2019+ $411,000  Water Utility 

Total $15,071,000 - 
 

SCHEDULE OF PROJECTS 
Table 8-7 shows a proposed schedule for projects in the 6- and 
20-year planning period.   
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Table 8-7  Capital Improvement Project Schedule 
 

Proj. 
No. Description 2013 2014 2015 2016 2017 2018 2019 Sum 

BS-1 500 gpm BS and PRVs - - - - - - $471,000 $471,000 
BS-2 5th and McCurdy BS Improvements - $34,000 $250,000 - - - - $284,000 
BS-3 600 gpm BS at Simdars Road - - - $49,800 $365,200 - - $415,000 
ST-1 Happy Valley Reservoir - - - - - - $3,494,000 $3,494,000 
ST-2 Port Williams Reservoir Study - $45,000 $- - - - - $45,000 
ST-3 420 Reservoir Mixing System - $9,700 $71,300 - - - - $81,000 
ST-4 Study for Reuse of 500,000-Gallon 

Reservoir - $25,000 - - - - - $25,000 
S-1 Port Williams Well No. 4 - $730,000 - - - - - $730,000 
S-2 New Well - - - - - - $730,000 $730,000 
S-3 Investigate Additional Source of 

Supply - - $50,000 - - - - $50,000 
S-4 Study and Redevelop Wells 2 and 3 - $150,000 - - - - - $150,000 
S-5 Replacement Wells 2 and 3 - - - - - - $733,000 $733,000 
S-6 Infiltration Gallery Improvements - - -  $,500 $553,500 - $633,000 
S-7 Investigate New Water Rights $300,000 - - - - - - $300,000 

MI-1 Portable Generator Load Bank $25,000 - - - - - - $25,000 
MI-2 SCADA Upgrade Report - $50,000 - - - - - $50,000 
MI-3 Fixed Base Automatic Meter 

Reading System $115,000 $115,000 - - - - - $230,000 
D-1 Hammond Street WM $873,000 - - - - - - $873,000 
D-2 Brown Road WM - - - - - - $855,000 $855,000 
D-3 5th Avenue WM - - - - - - $179,000 $179,000 
D-4 Reservoir Road and 7th Avenue 

WM - - - $64,000 $470,000 - - $534,000 
D-5 Norman Street and Eunice Street 

Improvements - - - - - - $435,000 $435,000 
D-6 7th Avenue WM - - - - - - $818,000 $818,000 
D-7 Happy Valley Road Improvements - - - - - - $1,145,000 $1,145,000 
D-8 Washington Street WM - - - - - - $759,000 $759,000 
D-9 West Sequim Bay WM - - - - - - $1,015,000 $1,015,000 
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Table 8-7  Capital Improvement Project Schedule – (continued) 
 

Proj. 
No. Description 2013 2014 2015 2016 2017 2018 2019 Sum 

D-10 Washington Harbor Loop WM - - - - - - $1,140,000 $1,140,000 
D-11 Fir Street from North 5th Avenue to 

North Sequim Avenue $200,000 $50,000 $50,000 $404,000 $207,000 - - $911,000 
D-12 Fir Street from North Sequim 

Avenue to North Brown Road - - - - $182,000 $481,140 $247,861 $911,001 
D-13 Brown Road from East Fir Street to 

East Washington Street - - - $63,600 $466,400 - - $530,000 
D-14 South Sunnyside Avenue from 

Maple Street to East Prairie Street $108,000 - - - - - - $108,000 
D-15 East Etta Street from Sequim 

Avenue to South Sunnyside Avenue $100,000 $125,000 - - - - - $225,000 
D-16 Marlo Drive West from existing 

main to River Road - - - - - - $246,000 $246,000 
D-17 West Sequim Bay Road from 

Battelle - - - - - - $708,000 $708,000 
D-18 Emerald Highlands Service - $23,200 $170,800 - - - - $194,000 
D-19 Pressure Relief Valves - - $90,000 - - - - $90,000 
D-20 Craftsman Court PRV Station - - $50,000 - - - - $50,000 
D-21 South Lee Chatsfield to Espeth Way - - - - - - $149,000 $149,000 
D-22 Washington Harbour Road to 

Washington Harbor Loop - - - - - - $303,000 $303,000 
D-23 Asbestos Cement/Galvanized Iron 

WM Replacement and Oversizing $350,000 $350,000 $350,000 $350,000 $350,000 $350,000 $1,150,000 $3,250,000 
D-24 East Maple Street from South 

Sequim Avenue to South Sunnyside 
Avenue - $18,900 $139,100 - - - - $158,000 

D-25 Connection across South 3rd 
Avenue at Sycamore Street $45,000 - - - - - - $45,000 

D-26 Isolation Valves on Washington 
Street from 5th Avenue to Sequim 
Avenue - $15,300 $128,000 - - - - $143,300 
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Table 8-7  Capital Improvement Project Schedule – (continued) 
 

Proj. 
No. Description 2013 2014 2015 2016 2017 2018 2019 Sum 

D-27 West Prairie from South Sequim to 
South 2nd Avenue $218,000 - - - - - - $218,000 

D-28 South 7th Avenue from Silberhorn 
to McCurdy - - - - - - $411,100 $411,100 

- Economic Development $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $1,000,000 $1,600,000 
- Complete Meter Replacement $50,000 - - - - - - $50,000 
- Meters Sherwood Complex $100,000 - - - - - - $100,000 
- New Water Rights - $100,000 $100,000 $100,000 $100,000 $100,000 - $500,000 
- Allocations $200,000 $200,000 $200,000 $200,000 $200,000 $200,000 $2,000,000 $3,200,000 

Total $2,784,000 $2,141,100 $1,749,200 $1,331,400 $2,520,100 $1,784,640 $17,988,961 $30,299,401 
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WASHINGTON STATE DOH PROJECT APPROVAL 
APPLICATION AND SUBMITTAL FORM 

  



APPENDIX B 
 

WATER FACILITIES INVENTORY FORM 
  



 9. 24 HOUR PRIMARY CONTACT INFORMATION 10. OWNER CONTACT INFORMATION

Primary Contact Daytime Phone:         (360) 683-4908 x607 Owner Daytime Phone:            (360) 683-4908

Primary Contact Mobile/Cell Phone:    (360) 912-0256 Owner Mobile/Cell Phone:        (360) 912-7068

Primary Contact Evening Phone:             (xxx) xxx-xxxx Owner Evening Phone:             (xxx) xxx-xxxx

Fax:          | E-mail: ptjem@sequimwa.gov Owner Fax Phone:                       | E-mail: ptjem@ci.sequim.wa.us

WAC 246-290-420(9) requires that water systems provide 24-hour contact information for emergencies.

6. PRIMARY CONTACT NAME & MAILING ADDRESS 7. OWNER NAME & MAILING ADDRESS 8. Owner Number 005285
ARNOLD "PETE" P. TJEMSLAND [UTILITIES MANAGER]     SEQUIM, CITY OF TITLE: UTILITIES 

MANAGER
                152 WEST CEDAR STREET     ARNOLD "PETE" P. TJEMSLAND
                SEQUIM, WA 98382-3317     152 WEST CEDAR STREET

    SEQUIM, WA 98382-3317

 STREET ADDRESS IF DIFFERENT FROM ABOVE  STREET ADDRESS IF DIFFERENT FROM 
ABOVEATTN         ATTN          

ADDRESS      ADDRESS  
CITY                           STATE     ZIP CITY           STATE     ZIP 

11. SATELLITE MANAGEMENT AGENCY - SMA (check only one)

Not applicable (Skip to #12)

Owned and Managed SMA NAME:  SMA Number: 
Managed Only

Owned Only

12. WATER SYSTEM CHARACTERISTICS (mark all that apply)

Agricultural Hospital/Clinic Residential

Commercial / Business Industrial School
Day Care Licensed Residential Facility Temporary Farm Worker
Food Service/Food Permit Lodging Other (church, fire station, etc.):
1,000 or more person event for 2 or more days per year Recreational / RV Park ________________________________________

13. WATER SYSTEM OWNERSHIP (mark only one) 14.  STORAGE CAPACITY (gallons)

Association County Investor Special District

City / Town Federal Private State      3,175,000

1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

77620 Y  SEQUIM, CITY OF  CLALLAM A Comm

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) FORM

Printed: 1/19/2012
Updated: 07/01/2011
Quarter: 1

Submission Reason: Source Update
WFI Printed For: On-Demand

RETURN TO:  Southwest Regional Office, PO Box 47823, Olympia, WA, 98504

- SEE NEXT PAGE FOR A COMPLETE LIST OF SOURCES -

Page: 1DOH 331-011 (Rev. 06/03)



WATER FACILITIES INVENTORY (WFI) FORM - Continued

 SEQUIM, CITY OF CommA  CLALLAM77620 Y
5.  TYPE4.  GROUP 3.  COUNTY1.  SYSTEM ID NO.  2.  SYSTEM NAME

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

23 24
SOURCE LOCATION

S
ource N

um
ber

LIST UTILITY'S NAME FOR SOURCE
AND WELL TAG ID NUMBER.

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
INTERTIED,

LIST SELLER'S NAME
Example:  SEATTLE

INTERTIE 
SYSTEM ID 

NUMBER

W
E

LL
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E
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LL IN
 A
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R
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 F
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E
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P
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E
)

1/4, 1/4 S
E

C
T

IO
N

S
E

C
T

IO
N

 N
U

M
B

E
R

T
O

W
N

S
H

IP

R
A

N
G

E

S01  Dungeness River  CT6 Required X X Y X 550 NE NW 12 29N 04W
S02  SH WF (S06, 07, 09) X X Y X 132 1227 NW NW 25 30N 04W
S03  PT WMS WELL #1 WW  AAF397 X X Y X 417 600 SE NW 17 30N 03W
S04  PT WMS WELL #2 AEH961 WW 12" X X Y X 282 600 SE NW 17 30N 03W
S05  PT WMS WF (S03, 04, 08) X X Y X 275 1795 SE NW 17 30N 03W
S06  SH WELL #2 WW 10" X X Y X 148 351 NW NW 25 30N 04W
S07  SH WELL #3 WW  10" X X Y X 132 476 NW NW 25 30N 04W
S08  PT WMS WELL #3 BAM402 10" X X Y X 275 560 NW SE 17 30N 03W
S09  SH WELL #1 WW  AAF388 X X Y X 190 400 NE NW 25 30N 04W
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WATER FACILITIES INVENTORY (WFI) FORM - Continued

 SEQUIM, CITY OF CommA  CLALLAM77620 Y
5.  TYPE4.  GROUP 3.  COUNTY1.  SYSTEM ID 

NO.
 2.  SYSTEM NAME

10

33.  ROUTINE COLIFORM SCHEDULE                    
  
                                                                                      
 

10

A.  How many residents are served by this system 180 or more days per 
year?

29.  FULL-TIME RESIDENTIAL POPULATION

5409

DOH USE ONLY!
CALCULATED

ACTIVE  
CONNECTIONS

DATE:SIGNATURE
:

36.  I certify that the information stated on this WFI form is correct to the best of my knowledge.

36. I certify that the information stated on this WFI form is correct to the best of my knowledge.

SIGNATURE: _________________________________________________________  
DATE:_________________________________________

PRINT NAME: _________________________________________________________ 
TITLE:_________________________________________

 35.  Reason for Submitting WFI:

10101010101010101010

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

313031303131303130312831

643263126312631240124012649964996499649964996499

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

313031303131303130312831

54082214102466479060622593188614511108852610
DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

B.  How many days per month are they present?

A.  If you have schools, daycares, or businesses connected to 
your water system, how many students daycare children and/or 
employees are present each month?

B.  How many days per month is water accessible to the public?

A.  How many total visitors, attendees, travelers, campers, 
patients or customers have access to the water system each 
month?

31.  TEMPORARY & TRANSIENT USERS

B.  How many days per month are they present?

A.  How many part-time residents are present each month?

32.  REGULAR NON-RESIDENTIAL USERS

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN30.  PART-TIME RESIDENTIAL POPULATION

28.  TOTAL SERVICE CONNECTIONS

282
244B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc.
282A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units)

0
1419

C.  Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year

B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year
246A.  Apartment Buildings, condos, duplexes, barracks, dorms

0
1809

B.  Part Time Single Family Residences (Occupied less than 180 days per year)

A.  Full Time Single Family Residences (Occupied 180 days or more per year)
025.  SINGLE FAMILY RESIDENCES (How many of the following do you have?)

26.  MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)

27.  NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)

3228

244
3754

DOH USE ONLY!
APPROVED 

CONNECTIONS

Unspecified

ACTIVE SERVICE 
CONNECTIONS

OtherNew System  Name Change 
       

Inactivate   Update - No Change  
  

Update - Change   Re-Activate  
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WS ID WS Name
SEQUIM, CITY OF77620

Total WFI Printed: 1
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The City of Sequim’s  
Annual Water Quality Report 

2009 
For More Information or Questions Please Contact: 
The City of Sequim Public Works Department 
615 North 5th Street 
360.683.4908 P 
360.681.0552 F 
email: waterinfo@ci.sequim.wa.us
Mailing Address: 
152 West Cedar Street 
City web Site: http://www.ci.sequim.wa.us/

Water System 
ID No. 

77620 Y 

The City of Sequim is pleased to share with you, our customers, the quality 
of your drinking water in this 2009 Annual Water Quality Report to you. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What we want to be sure you know:  
The City of Sequim’s drinking water meets or 

exceeds all state and federal safe drinking water 
standards.  You will find this report is full of the 

details. 

mailto:waterinfo@ci.sequim.wa.us
http://www.ci.sequim.wa.us/


City of Sequim 
Annual Drinking Water 
Quality Report for 2009  
CITY OF SEQUIM (JULY 2010) 

 
 
 
 
 
 
 
 
History of  Sequim’s Water System   
A study of the City of Sequim’s water system was completed in 1973.  As a result of this 
study, additional water system improvements were made to the City’s water system.  
These improvements included covering the City reservoir, metering connections, and 
replacement of sub-standard water lines.  Another report was completed in 1983 which 
addressed issues of water quality, water resources, and conservation. Improvements 
made to the City’s water system which were recommended in this report included 
covering the 500,000 gallon reservoir, development of the Silberhorn Well Field, 
installation of a chlorination system in the intake piping, and construction of a new 
infiltration gallery on the Dungeness River.  In 1986, a high-pressure zone reservoir was 
constructed and the Silberhorn Well Field was brought on line.  The City’s 1.7 million-
gallon (MG) reservoir was constructed in 1996.  It provides a higher-pressure zone for 
the City. The first Port Williams Well No. 1 was drilled in 1995.  A pressure-reducing 
valve (PRV) and booster station was constructed at 5th Avenue and McCurdy, and 
Simdars Road. In 1998, additional pipelines and a PRV at 3rd Avenue and McCurdy 
were constructed and Port Williams Well No. 2 was drilled and equipped.  A 1 million 
gallon reservoir was completed in 2008.  Port Williams Well No 3 was completed and 
put into operation in 2009.  In 2009 a new PRV was constructed at Simdars and 
Brownfield Roads.  A 2-inch by 660-foot galvanized water line will be replaced this year 
with a new 8-inch water line that will be looped, for better drinking water quality and 
flow. 
  
Water Quality Protection Programs 
The City is committed to supplying its customers with high quality drinking water.  The 
City has adopted a new comprehensive plan to ensure that the drinking water supplied 
to its customers meets or exceeds all Federal and State standards. 
  
The City of Sequim’s Water System Comprehensive Plan   
This plan has been approved by the Sequim City Council, Department of Health (DOH) 
and Department of Ecology (DOE). The plan analyzes all aspects of the water system, 
identifying current and future plans by the City to continue to provide high quality 
drinking water to its customers. The City’s Water Comprehensive Plan must be updated 
every six years. 

  
Water Conservation Program  
The Water System Comprehensive Plan recommends many ways in which the City and 
its residents can help preserve and protect our water resources (see page 4 under 
Water Conservation). 
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Water Storage  
Commercial and domestic demand, nesting, and emergency use water storage is 
provided by four reservoirs.  The combined storage capacity of all four reservoirs is 
3,400,000 gallons of water.  
  
Water Quality Monitoring Requirements 

    Existing State law requires water systems to monitor for numerous contaminants on a 
regular basis.  The City is in compliance with existing water quality monitoring 
requirements.  Page 7 indicates the water quality tests regularly performed by the City. 

  
Wellhead Protection Program   
The Water System Comprehensive Plan sets protective boundaries around the City's 
wells, identifies potential contamination sources around the wells and provides 
notification to City residents about wellhead protection.  

  
If you see a potential problem let us know. 

       
Drinking Water Wells 

 To protect your drinking water wells, follow the Department of Ecology’s Home Owners 
Guide to Well Construction. You may also refer to the Washington State Administrative 
Code (WAC) 173-160-171.  Sequim welcomes input and would be happy to supply you 
with additional information.  Feel free to contact City staff at 360-683-4908 or 
www.ci.sequim.wa.us. 

Snow -Pac in the Dungeness Water-Shed   
  
  
  
  
  
  
  
  
City of Sequim  
Public Works Department 
152 West Cedar Street 
Sequim, Washington 98382 
360.683.4908 
www.ci.sequim.wa.us 

  
Washington’s lakes, streams, and rivers play critical roles in people’s lives. People rely 
on clean, unpolluted water for recreation, such as boating, fishing, and swimming. They 
also rely on clean water for DRINKING. To remain healthy, and for sheer survival, 
people need water that is safe to drink (see www.clallam.net for more information on 
WRIA 18 watershed protection).

3 



General Health Effects Information 
  
While traveling through the ground, groundwater dissolves some of the naturally 
occurring minerals that may contain substances resulting from the presence of 
animals or human activity.  Contaminants that may be present include 
microbes, inorganic and organic chemicals, pesticides, herbicides, and 
radioactive materials.  To ensure that tap water is safe to drink, the 
Environmental Protection Agency (EPA) prescribes regulations which limit the 
amount of certain contaminants in water provided by public water systems.  The 
Food and Drug Administration regulations establish limits for contaminants in 
bottled water which are required to meet the same standards as public drinking 
water. 
  
Some people may be more vulnerable to contaminants in drinking water than 
the general population.  Immune-compromised persons such as persons with 
cancer undergoing chemotherapy, persons who have undergone organ 
transplants, persons with HIV/AIDS or other immune system disorders, some 
elderly and also infants, can particularly be at risk for infections.  To lessen the 
risk of infection by Cryptosporidium and other microbial contaminants, these 
people should seek advice from the EPA, Centers for Disease Control and the 
Safe Drinking Water Hotline (800-426-4791). 
  
The City of Sequim's water sources do not contain lead or copper.  However, 
lead and copper can leach into residential water from building plumbing 
systems.  Lead and copper monitoring is conducted at homes categorized as 
high risk and under worst case conditions. Homes or buildings that were built or 
re-plumbed with copper pipes and lead-based solder are considered to be high 
risk.  The use of lead-based solder was stopped in 1985.   
  

Water Conservation for You 
Save Water Indoors  
The average family uses 21.7% of their water washing clothes, 1.4% washing 
dishes, 15.7% using faucets, 16.8% showering, 26.7% flushing toilets, 13.7% 
on leaks, 1.7% taking baths, and 2.2% on other uses.  
  

Save Water in the Bathroom  
• Check all faucets, pipes, and toilets periodically for leaks 

A faucet drip or invisible leak in the toilet will add up to 15 gallons of 
water a day, or 105 gallons a week, which adds up to 5,475 gallons of 
wasted water a year. Check your flapper periodically to make sure it's a 
tight fit.  

  
• Install water saving shower heads 

Low-flow showerheads deliver 2.5 gallons of water per minute or less 
and are relatively inexpensive. Older showerheads use 5 to 7 gallons per 
minute.  
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• Take short showers or shallow baths. Simply taking shorter showers will save 
gallons of water. For long exposures to the water, a partially filled bath instead of 
a shower will use less water.  

  
• Install a 1.6 gallon low-flow toilet. Ultra-low flow toilets use only 1.6 gallons of 

water per flush. Using these could cut indoor water use by as much as 20%. 
Older toilets use 3.5 to 5 gallons per flush.  

  
• Check for toilet leaks 

Once a year, check for toilet leaks. Remove the toilet tank cover and drip 10 
drops of food coloring into the tank.  After 15 minutes, check for color in the toilet 
bowl.  If you see any color, your toilet has a leak and should be repaired 
immediately. Again, remember to check your flapper periodically to make sure it's 
a tight fit.  

  Water Loss in Gallons 
at 60 psi 

Leak this Size Loss per Month 
1/32” 6000 
1/16” 25,000 
1/8” 100,000 
1/4” 400,000 

      

 
Installing a New Water Meter 

 
• Don't use the toilet as a wastebasket.  Using a wastebasket instead of the toilet 

for tissues, cleaning wipes, cloth and other bits of trash will save gallons of water 
that otherwise are wasted.  It will also save the City staff time in finding system 
plug-ups and doing repairs.  This saves you, the taxpayer, money.  

  
• Fix leaky faucets immediately.  A leaky faucet may simply need a new washer. 

Small faucet leaks can waste 20 gallons of water a day. Large leaks can waste 
hundreds of gallons.  

  
• Turn off the water while shaving, brushing teeth, etc. Don't let the water run 

when you brush your teeth, wash your face or hands, or shave. This can save 3 
to 7 gallons per minute.  

Save Water in the Kitchen and Laundry 
• Fill your dishwasher 

Your dishwasher uses the same amount of water whether it is full or just partially 
full of dishes, so be sure to fill it.  Many dishwashers have a water saver cycle to 
save even more water.  

  
• Select proper water level laundry 

Unlike your dishwasher, you can control the amount of water used by your 
clothes washers. Select the proper water level for each load of laundry.  

  
  

Water Use Efficiency 
Leakage Information for 2009 Million Gallons 

Total Water Produced 363  
Total Authorized Water Consumed 314  

Unaccounted for Distribution System Water 48  
Distribution System Losses  as Percentage 13.4% 
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Checking Chlorine Pumping and Levels 

 Monitoring Water levels in Local WellsQuestions:  
• How can I stay in-touch with decisions that affect my drinking water? 

• Newspapers  
• City of Sequim’s web page: http://www.ci.sequim.wa.us/ 
• Attend Sequim City Council Meetings 
• DOH web page: http://www.doh.wa.gov/ehp/dw/default.htm 
• DOE web page: http://www.ecy.wa.gov/programs/wr/wrhome.html 

 
• Is bottled water cleaner and safer than tap water? 
   Drinking water, including bottled water, may reasonably be expected to contain at least small 

amounts of some contaminants.  Since the Federal Food and Drug Administration regulates 
contaminants in bottled water and is responsible for providing the same levels of public health 
protection as public water systems, bottled water is not necessarily cleaner or safer than tap 
water. 

   
• Why is chlorine added to my drinking water? 

Pursuant to state and federal laws, very small amounts of liquid chlorine in the form of Sodium 
Hypochlorite (NaOCl) are added to your drinking water as a disinfecting agent to protect you 
from disease-causing microorganisms.  If you are bothered by the chlorine taste, keep a pitcher 
of tap water in the refrigerator.  The chlorine will dissipate rapidly if the water is allowed to sit for 
a time. 
 

PROTECTING OUR WATER SUPPLIES
People have grown understandably concerned about the safety of America's drinking 
water supply.  It is a concern we all share and the City of Sequim has been working hard 
with our Emergency Management partners, EPA, DOE, DOH, Homeland Security and 
others in the drinking water industry, to provide you with a safe and reliable water 
system. 
 

• Is our drinking water supply safe ? 
Your city staff montors: 

• Daily Chlorine checks • Security Surveillance at all water 
supply and supply areas  

• Daily Turbidity (Clarity of Water) • Backflow device testing 
• Monthly Coliforms • Inspection of all installations and 

repairs 
• Taste and Odor  

 
 
• What should I do if I see someone around the City’s drinking water supply  that looks 

suspicious? 
   Contact your local law enforcement by dialing 9-1-1 to report a suspicious event. 
 
 
 

Changing Weekly  
Water Flow Charts 
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Source – (SO1) Infiltration System 

DOH # Analytes Results Units SRL Trigger MCL 
Method  

(Analyst Init.) 
20  Nitrate-N <(0.5) mg/L 0.5 5 10 EPA 300.0 (KW) 

 
These tests are from July 2009 

Table 2 
Water Quality Data (Regulated by EPA, State and other) 

 
Source – Silberhorn (SO2) 

DOH # Analytes Results Units SRL Trigger MCL 
Method    

(Analyst Init.) 
20  Nitrate-N 1.66 mg/L 0.5 5 10 EPA 300.0 (KW) 

  
 

These tests are from July 2009 
Table 2 

Water Quality Data (Regulated by EPA, State and other) 
 
Source – Port Williams (SO5) 

DOH # Analytes Results Units SRL Trigger MCL 
Method     

(Analyst Init.) 
20  Nitrate-N <(0.5) mg/L 0.5 5 10 EPA 300.0 (KW) 

 
 
Source – Kirner Park 

 

DOH # Analytes Results Units SRL Trigger MCL Exceeds 

EPA REGULATED TRIGGER MCL 

119 ASBESTOS 2.789 MFL 7 7 7     
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Reading the Tables 
MCL (Maximum contaminant level):  The highest level of a contaminant that is allowed in drinking water.  MCLs are set 
as close to the MCLGs as feasible using the best available treatment technology. 
MCLG (Maximum contaminant level goal):  The level of a contaminant in drinking water below which there is no known or 
expected risk to health.  MCLGs allow for a margin of safety. 
MFL (Million fibers per liter): Unit of measure for asbestos fibers greater than 10 mm in  
length. 
NTU  (Nephelometric turbidity unit):  The unit of measure for turbidity. 
PPM  (Part per million):  One part per million or one milligram per liter (mg/L). 
Secondary MCLs:  MCLs based on factors other than health effects such as taste and aesthetics. 
DBPs-TTHMs (Total Trihalomethanes):  Contaminants created from the reaction of chlorine  
and water.  The result shown is samples from 2008. 
DOH (Department of Health): Washington State Department of Health. 
VOC: Volatile Organic Chemicals 
SOC: Synthetic Organic Chemicals 
Radioactive Contaminates: Can occur naturally or be the result of oil and gas production and mining activates. 
SRL: (State Reporting Level) indicates the minimum reporting level required by DOH. 
NA: (Not Analyzed) use in the results column for compounds not included in current analysis 
ND: (Not Detected) use in the results column for compounds analyzed and not detected at a level greater or equal to the SRL. 
Trigger Level: (DOH Drinking Water response level) Systems with compounds detected at  
concentrations in excess of this level are required to take additional samples.  
Method: Is a definitive procedure that produces a test result. 
Results:  Is the product of performed test. 
Units: Are measurements an metric form: L = Liter, mg = milligram  
Water Quality Monitoring Results 
The data shown in Table 2 are some of the items tested for by the City of Sequim. All the contaminants are well below the levels 
allowed by the state and federal agencies.  Additional information on chemical analyses can be obtained by calling Sequim Public 
Works Department at 360-683-4908 
 
 

Table 1 
Water Quality Monitoring Requirements 

Parameter Sample Location Frequency 
Routine Coliform Distribution System 10 per Month 
Turbidity Source Supply Every Day 
Inorganics Source Supply Every 3 years 
VOCs Source Supply Every 3 years 
SOCs Source Supply Every 3 years 
Lead and Copper Distribution System Every 3 years 
Trihalomethanes Distribution System Every Year 
Radionuclides Source Supply Every 4Years 
Chlorine Testing Distribution System Every Day 
 
 

 
Reading Water Meters with Touch Read Wand 

Local Schoolchildren Experience the Dungeness River  
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 These tests are from 2009 

Table 2 
Water Quality Data (Regulated by EPA, State and other) 

  
RADIONUCLIDE ANALYSIS REPORT 

Silberhorn Well Field SO2 
Date Collected 10/06/2009 
Date Reported 11/17/2009 

  
DOH # ANALYTES LAB 

MIDA 
RESULTS UNITS DATE 

ANALYZED 
MCL METHOD 

USED 

  EPA/ STATE REGULATED 

165 Gross Alpha   2.8 pCi/L 11/04/2009 15 CGR/E900.0 

166 Radium 228   0.7 pCi/L 10/26/2009 5 PLJ/RA-05 

             Determine Radium 226 activity if Gross Alpha is greater than 5.0 pCi/L* 

39 Radium 226*     pCi/L   30   

             Determine Uranium activity if Gross Alpha is greater than 15.0 pCi/L** 

105 Uranium** (mass)     ug/L   30   

105 Uranium**(activity)     pCi/L   20**   

             Depending on foregoing data determine the following (must be completed if data is avalible): 

40 Radium 226 +228     pCi/L       

40 Gross Alpha*** + 
Radium 228 

    pCi/L   5   

41 Gross Alpha minus 
Uranium 

    pCi/L   15   

                Do the following Only if Specifically requested by client or the state 

42 Gross Beta****     pCi/L   50   

43 Tritium****     pCi/L   20,000   

44 Strontium 90****     pCi/L   8   

107 Cesium 134****     pCi/L   ***   

108 Iodine 131****     pCi/L   ***   

 
  
MCL (Maximum Contaminate Level): If contaminate amount exceeds the MCL, immediately contact you regional DOH office. 
MIDA: Minimum Detectable Amount. 
NA (Not Analyzed): use in the results column for compounds not included in current analysis. 
ND (Not Detected): use in the results column for compounds analyzed and not detected at a level greater than or equal to the MDA. 
* If Gross Alpha is less than, or equal to 5 pCi/L, it may be assumed that the Alpha activity is entirely due to Radium 226 (i.e, Radium 
would not need to be run).  The alpha activity is ten added to the Radium 228 activity (i.e, Beta activity) for MCL determinations.  If the 
sum of Alpha activity plus the Radium 228 activity is greater than 5pCi/L. Radium 226 activity must then be determined for water system 
compliance purposes (i.e, Radium 226 + Radium 228 activity) 
*** Uranium’s MCL is given in mass terms (ug/L).  When Uranium is determined by mass methods, it must be converted to activity 
levels (pCi/L) for calculation of the MCL (Gross Alpha less Uranium).  A conversion factor of 0.67 pCi/L per ug/L should be used.  
Uranium needs to be determined only  when the gross Alpha exceeds 15 pCi/L. 
*** Use Gross Alpha in lieu of Radium 226 when the Gross Alpha is less than, or equal to, 5.0 pCi/L 
*** The MCL for beta particle and photon radioactivity from manmade radionuclides is the average annual concentration which 
shall not produce an annual dose equivalent to the body or any internal organ greater than four millirem/yr.  
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 These tests are from 2009 

Table 2 
Water Quality Data (Regulated by EPA, State and other) 

  
RADIONUCLIDE ANALYSIS REPORT 

Silberhorn Well Field SO5 
Date Collected 11/03/2009 
Date Reported 12/21/2009 

  
DOH # ANALYTES LAB 

MIDA 
RESULTS UNITS DATE 

ANALYZED 
MCL METHOD 

USED 

  EPA/ STATE REGULATED 

165 Gross Alpha   -0.1 pCi/L 11/04/2009 15 CGR/E900.0 

166 Radium 228   0.3 pCi/L 10/26/2009 5 PLJ/RA-05 

             Determine Radium 226 activity if Gross Alpha is greater than 5.0 pCi/L* 

39 Radium 226*     pCi/L   30   

             Determine Uranium activity if Gross Alpha is greater than 15.0 pCi/L** 

105 Uranium** (mass)     ug/L   30   

105 Uranium**(activity)     pCi/L   20**   

             Depending on foregoing data determine the following (must be completed if data is avalible): 

40 Radium 226 +228     pCi/L       

40 Gross Alpha*** + 
Radium 228 

    pCi/L   5   

41 Gross Alpha minus 
Uranium 

    pCi/L   15   

                Do the following Only if Specifically requested by client or the state 

42 Gross Beta****     pCi/L   50   

43 Tritium****     pCi/L   20,000   

44 Strontium 90****     pCi/L   8   

107 Cesium 134****     pCi/L   ***   

108 Iodine 131****     pCi/L   ***   

 
  
MCL (Maximum Contaminate Level): If contaminate amount exceeds the MCL, immediately contact you regional DOH office. 
MIDA: Minimum Detectable Amount. 
NA (Not Analyzed): use in the results column for compounds not included in current analysis. 
ND (Not Detected): use in the results column for compounds analyzed and not detected at a level greater than or equal to the MDA. 
* If Gross Alpha is less than, or equal to 5 pCi/L, it may be assumed that the Alpha activity is entirely due to Radium 226 (i.e, Radium 
would not need to be run).  The alpha activity is ten added to the Radium 228 activity (i.e, Beta activity) for MCL determinations.  If the sum 
of Alpha activity plus the Radium 228 activity is greater than 5pCi/L. Radium 226 activity must then be determined for water system 
compliance purposes (i.e, Radium 226 + Radium 228 activity) 
*** Uranium’s MCL is given in mass terms (ug/L).  When Uranium is determined by mass methods, it must be converted to activity levels 
(pCi/L) for calculation of the MCL (Gross Alpha less Uranium).  A conversion factor of 0.67 pCi/L per ug/L should be used.  Uranium needs 
to be determined only  when the gross Alpha exceeds 15 pCi/L. 
*** Use Gross Alpha in lieu of Radium 226 when the Gross Alpha is less than, or equal to, 5.0 pCi/L 
*** The MCL for beta particle and photon radioactivity from manmade radionuclides is the average annual concentration which shall 
not produce an annual dose equivalent to the body or any internal organ greater than four millirem/yr.  
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VOC – VOC1 
VOC – VOC1 by Various EPA Approved Methods 

Source / Point of Entry – Report of Analysis 
Date Received 7/7/2009 

Date Reported 7/15/2009 
Source SO1 Infiltration System  

DOH # Analyte Results Units SRL Trigger MCL* 
MCL 

Exceeded 
Method     

(Analyst Init) 

EPA / State Regulated 

103 
1,2-dibromo-3-
Chloropropane ND ug/L 0.5   0.2   EPA 524.2 (TM) 

160 Total Xylenes 
ND ug/L 0.5 0.5 

10,000   
EPA 524.2 (TM) 

57 
T-1.2 

Dichloroethene 
ND ug/L 0.5 0.5 

70   
EPA 524.2 (TM) 

60 
Cis-1.2 

Dichloroetene 
ND ug/L 0.5 0.5 

70   
EPA 524.2 (TM) 

47 
1.1.11-

Trichloroethane 
ND ug/L 0.5 0.5 

200   
EPA 524.2 (TM) 

48 
Carbon 

Tetrachloride 
ND ug/L 0.5 0.5 

5   
EPA 524.2 (TM) 

49 Benzene ND ug/L 0.5 0.5 5   EPA 524.2 (TM) 

50 1.2-Dichloroethane ND ug/L 0.5 0.5 5   EPA 524.2 (TM) 

51 Trichloroethane ND ug/L 0.5 0.5 5   EPA 524.2 (TM) 

63 1.2-Dichloroprpane ND ug/L 0.5 0.5 5   EPA 524.2 (TM) 

66 Toluene ND ug/L 0.5 0.5 1000   EPA 524.2 (TM) 

67 
1.1.2-

Trichloroethane 
ND ug/L 0.5 0.5 

5   
EPA 524.2 (TM) 

68 Ttrachloroethane ND ug/L 0.5 0.5 5   EPA 524.2 (TM) 

71 Chlorobenzene ND ug/L 0.5 0.5 100   EPA 524.2 (TM) 

73 Ethyl Benzene ND ug/L 0.5 0.5 700   EPA 524.2 (TM) 

158 M/P Xylene ND ug/L 0.5 0.5 EPA 524.2 (TM)     

45 Vinyl Chloride ND ug/L 0.5 0.5 2   EPA 524.2 (TM) 

159 O-Xylene ND ug/L 0.5 0.5 EPA 524.2 (TM)     

76 Styrene ND ug/L 0.5 0.5 100   EPA 524.2 (TM) 

52 P-Dichlorobenzene ND ug/L 0.5 0.5 75   EPA 524.2 (TM) 

84 O-Dichlorobezene ND ug/L 0.5 0.5 600   EPA 524.2 (TM) 

ND ug/L 0.5 0.5 
95 

1.2.4-
Trichloroethyene 70   

EPA 524.2 (TM) 

46 1.1-Dichloroethyene ND ug/L 0.5 0.5 7   EPA 524.2 (TM) 

56 Methyene Chloride ND ug/L 0.5 0.5 5   EPA 524.2 (TM) 

SRL (State Reporting Level):  Indicates the minimum reporting level required the Washington State Department of Health (DOH). 
Trigger Level:  DOH Drinking Water response level.  Systems with Compounds detected at concentrations in excess of this level are 
required to take additional samples.  Contact your regional DOH office for further information. 
MCL (Maximum Contaminate Level):  If contaminate amount exceeds the MCL, immediately contact your regional DOH office. 
NA (Not Analyzed): In the results column, indicates this compound was not included in the current analysis. 
ND (Not Detected): In the results column, indicates this compound was analyzed and not detected at a level greater than or equal to the SRL 
<0.001: Indicates the compound was not detected in the sample at or above the concentration indicated.  
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 VOC – VOC1 
 VOC – VOC1 by Various EPA Approved Methods  

Source / Point of Entry – Report of Analysis  
Date Received 7/7/2009  

Date Reported 7/15/2009  
 Source SO1 Infiltration System 
 

DOH # Analyte Results Units SRL Trigger MCL* 
MCL 

Exceeded 
Method     

(Analyst Init) 
EPA Unregulated 

58 1.1-Dichloroethane ND ug/L 0.5 0.5     EPA 524.2 (TM) 

59 2.2-Dchloropropane ND ug/L 0.5 0.5     EPA 524.2 (TM) 

86 Bromochloromethane ND ug/L 0.5 0.5     EPA 524.2 (TM) 

62 1.1-Dicloropropane ND ug/L 0.5 0.5     EPA 524.2 (TM) 

162 Dichlorodifluoromethane ND ug/L 0.5 0.5 530   EPA 524.2 (TM) 

64 Dibromoethane ND ug/L 0.5 0.5       

65 Cis-1.3-Dichloropropane ND ug/L 0.5 0.5     EPA 524.2 (TM) 

69 Trans-1.3-
Dichloropropane 

ND ug/L 0.5 0.5     EPA 524.2 (TM) 

53 Chloromethane ND ug/L 0.5 0.5 1.3   EPA 524.2 (TM) 

70 1.3-Dichloropropane ND ug/L 0.5 0.5     EPA 524.2 (TM) 

72 1.1.1.2-Tetrachloroethane ND ug/L 0.5 0.5     EPA 524.2 (TM) 

87 Isopropylbezene ND ug/L 0.5 0.5     EPA 524.2 (TM) 

79 1.2.3-Trichloropropane ND ug/L 0.5 0.5 21   EPA 524.2 (TM) 

78 Bromobenzene ND ug/L 0.5 0.5     EPA 524.2 (TM) 

80 1.1.2.2-Teteachloroethane ND ug/L 0.5 0.5     EPA 524.2 (TM) 

81 O-Chlorotoluene ND ug/L 0.5 0.5     EPA 524.2 (TM) 

88 N-Propylbenzene ND ug/L 0.5 0.5     EPA 524.2 (TM) 

89 1.3.5-Trimethylbenzene ND ug/L 0.5 0.5     EPA 524.2 (TM) 

54 Bromomethane ND ug/L 0.5 0.5     EPA 524.2 (TM) 

82 P-Chlorotoluene ND ug/L 0.5 0.5     EPA 524.2 (TM) 

90 Tert-Butybenzene ND ug/L 0.5 0.5     EPA 524.2 (TM) 

91 1.2.4-Tricmethylbenzene ND ug/L 0.5 0.5     EPA 524.2 (TM) 

92 Sec-Butylbenzene ND ug/L 0.5 0.5     EPA 524.2 (TM) 

83 M-Dichlorobenzene ND ug/L 0.5 0.5     EPA 524.2 (TM) 

93 P-Isopropyltoluene ND ug/L 0.5 0.5     EPA 524.2 (TM) 

94 N-Butylbenzene ND ug/L 0.5 0.5     EPA 524.2 (TM 

55 Chloroethane ND ug/L 0.5 0.5     EPA 524.2 (TM 

97 Hexachlorobutadine ND ug/L 0.5 0.5     EPA 524.2 (TM 

96 Naphthalene ND ug/L 0.5 0.5     EPA 524.2 (TM 

98 1.2.3-Trichlorobenzene ND ug/L 0.5 0.5     EPA 524.2 (TM 

85 Trichlorofluoromethane ND ug/L 0.5 0.5 1300   EPA 524.2 (TM 

EPA Regulated - Trihalomethanes 

31 Total Trihalomethanes ND ug/L   60 80   EPA 524.2 (TM) 

27 Chloroform ND ug/L 0.25       EPA 524.2 (TM) 

28 Bromodichloromethane ND ug/L .05       EPA 524.2 (TM) 

29 Dibromochloromehane ND ug/L 1.5       EPA 524.2 (TM) 

30 Bromoform ND ug/L 0.6       EPA 524.2 (TM) 

12 



 

Water Testing  
for  

2009-2010  
  
  
  

The City of Sequim has tested for VOC—VOC1 at the River Well / Dungeness River. We are also 
testing for nitrates at our three water sources:  the River Well / Dungeness River, Silberhorn Well 
Field and Port Williams Well Field.  Testing will continue for Radionuclide at Silberhorn and Port 
Williams well fields.  Testing for chlorine by-products in the forms of Trihalomethanes, haloacetic 
acids and bromate in the water system will also continue.  Lead, Copper, Disinfection Byproducts, 
Nitrates, Gross Alpha and Radium will be tested in 2010.  All of these tests will be performed in 2010 
and the test results will be included in the 2010 Annual Water Quality Report.  The City of Sequim 
tests for Coliforms 10 times per month.  As the City grows, the water testing will expand.  
  
Thank you for allowing your city staff to serve you and share this report with you. 

  
  

13 



APPENDIX H 
 

WATER RIGHTS INFORMATION 
  























































































APPENDIX I 
 

RECOMMENDED BOIL WATER NOTICE 
  



APPENDIX J 
 

CROSS-CONNECTION CONTROL PROGRAM 
  























































APPENDIX K 
 

SEQUIM MUNICIPAL CODE, TITLE 13, DIVISION I 
  

















APPENDIX L 
 

DETAILED CIP PROJECT COST ESTIMATES 



City of Sequim

Preliminary Project Cost Estimate

Booster Station Project  BS-1

Upper Zone Booster Station
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization 1 LS 26,000$         26,000$           

2 CMU Building 1 LS 80,000$         80,000$           

3 Booster Pump, 500 gpm 2 EA 15,000$         30,000$           

4 Piping, Valves, and Fittings 1 LS 40,000$         40,000$           

5 PRV Stations 2 EA 35,000$         70,000$           

6 Electrical Systems 1 LS 40,000$         40,000$           

7 Manual Transfer Switch 1 LS 3,500$           3,500$             

Subtotal........................................…………........................................................................................ 289,500$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….24,897             

Subtotal:..............................................................………….................................................................. 314,400$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 62,880$           

Total Estimated Construction Cost:...……………….………....................................................... 377,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….94,000$           

Total Estimated Project Cost:......................….................…………….................................. 471,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Booster Station Project  BS-2

5th and McCurdy Booster Station Improvements
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization 1 LS 16,000$         16,000$           

2 10 HP Pitless Booster Pump 2 EA 34,000$         68,000$           

3 Piping, Valves, and Fittings 1 LS 15,000$         15,000$           

4 Electrical Systems 1 LS 25,000$         25,000$           

5 Standby Generator w/ ATS 1 LS 50,000$         50,000$           

Subtotal........................................…………........................................................................................ 174,000$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….14,964             

Subtotal:..............................................................………….................................................................. 189,000$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 37,800$           

Total Estimated Construction Cost:...……………….………....................................................... 227,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….57,000$           

Total Estimated Project Cost:......................….................…………….................................. 284,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Booster Station Project  BS-3

Simdars Road Booster Station
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization 1 LS 23,000$         23,000$           

2 10 HP Pitless Booster Pump 3 EA 34,000$         102,000$         

3 Piping, Valves, and Fittings 1 LS 30,000$         30,000$           

4 Electrical Systems 1 LS 50,000$         50,000$           

5 Standby Generator w/ ATS 1 LS 50,000$         50,000$           

Subtotal........................................…………........................................................................................ 255,000$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….21,930             

Subtotal:..............................................................………….................................................................. 276,900$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 55,380$           

Total Estimated Construction Cost:...……………….………....................................................... 332,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….83,000$           

Total Estimated Project Cost:......................….................…………….................................. 415,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Storage Project  ST-1

Happy Valley Reservoir
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization 1 LS 195,000$       195,000$         

2 Reservoir Foundation 1 LS 100,000$       100,000$         

3 Steel Reservoir, 2.5 MG 1 LS 1,600,000$    1,600,000$      

4 Reservoir Painting 1 LS 150,000$       150,000$         

5 Site Piping 1 LS 50,000$         50,000$           

6 Electrical, Telemetry, and Instrumentation 1 LS 50,000$         50,000$           

Subtotal........................................…………........................................................................................2,145,000$      

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….184,470           

Subtotal:..............................................................…………..................................................................2,329,500$      

Contingency (20%)……………….…..…....….…………………………..…………………………. 465,900$         

Total Estimated Construction Cost:...……………….………....................................................... 2,795,000$      

Engineering and Administrative Costs (25%):....……………....................................…..............………….699,000$         

Total Estimated Project Cost:......................….................…………….................................. 3,494,000$      

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Storage Project  ST-2

Port Williams Reservoir Study
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Project Feasibility Study 1 LS 28,000$         28,000$           

Subtotal........................................…………........................................................................................ 28,000$           

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….2,408               

Subtotal:..............................................................………….................................................................. 30,400$           

Contingency (20%)……………….…..…....….…………………………..…………………………. 6,080$             

Total Estimated Construction Cost:...……………….………....................................................... 36,000$           

Engineering and Administrative Costs (25%):....……………....................................…..............………….9,000$             

Total Estimated Project Cost:......................….................…………….................................. 45,000$           

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Storage Project  ST-3

420 Reservoir Mixing System
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization 1 LS 5,000$           5,000$             

2 Mixing System 1 LS 35,000$         35,000$           

3 Diver Install of System 1 LS 5,000$           5,000$             

4 Electrical 1 LS 5,000$           5,000$             

Subtotal........................................…………........................................................................................ 50,000$           

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….4,300               

Subtotal:..............................................................………….................................................................. 54,300$           

Contingency (20%)……………….…..…....….…………………………..…………………………. 10,860$           

Total Estimated Construction Cost:...……………….………....................................................... 65,000$           

Engineering and Administrative Costs (25%):....……………....................................…..............………….16,000$           

Total Estimated Project Cost:......................….................…………….................................. 81,000$           

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Storage Project  ST-4

500,000 Gallon Reservoir Reuse Study
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Reuse Reservoir Study 1 LS 15,000$         15,000$           

Subtotal........................................…………........................................................................................ 15,000$           

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….1,290               

Subtotal:..............................................................………….................................................................. 16,300$           

Contingency (20%)……………….…..…....….…………………………..…………………………. 3,260$             

Total Estimated Construction Cost:...……………….………....................................................... 20,000$           

Engineering and Administrative Costs (25%):....……………....................................…..............………….5,000$             

Total Estimated Project Cost:......................….................…………….................................. 25,000$           

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Source Project  S-1

Port Williams Well No. 4
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization 1 LS 12,000$         12,000$           

2 Clearing and Grubbing 1 LS 2,000$           2,000$             

3 Excavation Safety Systems 1 LS 2,000$           2,000$             

4 Site Piping 1 LS 50,000$         50,000$           

5 Foundation Gravel 10 TN 45$                450$                

6 Bank Run Gravel 100 TN 25$                2,500$             

7 Crushed Surfacing 100 TN 45$                4,500$             

8 Well No. 4 Pump 1 LS 60,000$         60,000$           

9 Well Drilling 1 LS 165,000$       165,000$         

10 Electrical and Telemetry 1 LS 150,000$       150,000$         

Subtotal........................................…………........................................................................................ 448,450$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….38,567             

Subtotal:..............................................................………….................................................................. 487,000$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 97,400$           

Total Estimated Construction Cost:...……………….………....................................................... 584,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….146,000$         

Total Estimated Project Cost:......................….................…………….................................. 730,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Source Project  S-2

New Well
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization 1 LS 12,000$         12,000$           

2 Clearing and Grubbing 1 LS 2,000$           2,000$             

3 Excavation Safety Systems 1 LS 2,000$           2,000$             

4 Site Piping 1 LS 50,000$         50,000$           

5 Foundation Gravel 10 TN 45$                450$                

6 Bank Run Gravel 100 TN 25$                2,500$             

7 Crushed Surfacing 100 TN 45$                4,500$             

8 Well Pump 1 LS 60,000$         60,000$           

9 Well Drilling 1 LS 165,000$       165,000$         

10 Electrical and Telemetry 1 LS 150,000$       150,000$         

Subtotal........................................…………........................................................................................ 448,450$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….38,567             

Subtotal:..............................................................………….................................................................. 487,000$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 97,400$           

Total Estimated Construction Cost:...……………….………....................................................... 584,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….146,000$         

Total Estimated Project Cost:......................….................…………….................................. 730,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Storage Project  S-3

Additional Source Supply Study
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Source Supply Study 1 LS 31,000$         31,000$           

Subtotal........................................…………........................................................................................ 31,000$           

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….2,666               

Subtotal:..............................................................………….................................................................. 33,700$           

Contingency (20%)……………….…..…....….…………………………..…………………………. 6,740$             

Total Estimated Construction Cost:...……………….………....................................................... 40,000$           

Engineering and Administrative Costs (25%):....……………....................................…..............………….10,000$           

Total Estimated Project Cost:......................….................…………….................................. 50,000$           

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Source Project  S-4

Silberhorn Well Study and Redevelopment
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Silberhorn Well Video Inspection 1 LS 10,000$         10,000$           

2 Well Redevelopment Study 1 LS 20,000$         20,000$           

3 Well Modifications 1 LS 62,000$         62,000$           

Subtotal........................................…………........................................................................................ 92,000$           

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….7,912               

Subtotal:..............................................................………….................................................................. 99,900$           

Contingency (20%)……………….…..…....….…………………………..…………………………. 19,980$           

Total Estimated Construction Cost:...……………….………....................................................... 120,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….30,000$           

Total Estimated Project Cost:......................….................…………….................................. 150,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Booster Station Project  S-5

Redevelopment of Silberhorn Wells No. 2 and No. 3 (Well Replacement)
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization 1 LS 41,000$         41,000$           

2 Drill New Well (Approx 250 ft depth) 2 EA 67,000$         134,000$         

3 Well Pump (400 gpm) 2 EA 50,000$         100,000$         

4 Piping, Valves, and Fittings 1 LS 25,000$         25,000$           

5 Well Head Building 2 EA 50,000$         100,000$         

6 Electrical System Improvements 1 LS 50,000$         50,000$           

Subtotal........................................…………........................................................................................ 450,000$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….38,700             

Subtotal:..............................................................………….................................................................. 488,700$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 97,740$           

Total Estimated Construction Cost:...……………….………....................................................... 586,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….147,000$         

Total Estimated Project Cost:......................….................…………….................................. 733,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Booster Station Project  S-6

Infiltration Gallery Improvements
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization 1 LS 37,000$         37,000$           

2 CMU Building 1 LS 80,000$         80,000$           

3 Booster Pump, 350 gpm 3 EA 25,000$         75,000$           

4 Piping, Valves, and Fittings 1 LS 40,000$         40,000$           

5 Redevelopment of Collectors 1 LS 75,000$         75,000$           

6 Electrical Systems 1 LS 50,000$         50,000$           

7 Standby Generator and ATS 1 LS 50,000$         50,000$           

Subtotal........................................…………........................................................................................ 407,000$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….35,002             

Subtotal:..............................................................………….................................................................. 442,000$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 88,400$           

Total Estimated Construction Cost:...……………….………....................................................... 530,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….133,000$         

Total Estimated Project Cost:......................….................…………….................................. 663,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-1

Hammond Street Water Main
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 49,000$         49,000$           

2 12-inch PVC Water Pipe, Including Fittings 2,775 LF 90$                249,750$         

3 Locate Existing Utilities LUMP SUM 9,000$           9,000$             

4 Erosion Control LUMP SUM 9,000$           9,000$             

5 Additional Pipe Fittings 1,600 LB 4$                  6,400$             

6 Trench Safety Systems LUMP SUM 5,600$           5,600$             

7 12-inch Gate Valves 4 EA 4,500$           18,000$           

8 Fire Hydrants 8 EA 4,500$           36,000$           

9 Gravel Backfill 1,820 CY 20$                36,400$           

10 Foundation Gravel 210 TN 30$                6,300$             

11 HMA Cl. B PG 58-22 300 TN 150$              45,000$           

12 Sawcutting 6,550 LF 3$                  19,650$           

13 Crushed Surfacing, Top Course 200 TN 35$                7,000$             

14 Cold Mix Asphalt 150 TN 110$              16,500$           

15 Connections to Existing System 3 EA 2,500$           7,500$             

16 3/4" Service Connections, Complete 8 EA 1,200$           9,600$             

17 Traffic Control 48 HRS 95$                4,560$             

Subtotal........................................…………........................................................................................ 535,260$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….46,032             

Subtotal:..............................................................………….................................................................. 581,300$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 116,260$         

Total Estimated Construction Cost:...……………….………....................................................... 698,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….175,000$         

Total Estimated Project Cost:......................….................…………….................................. 873,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-2

Brown Road Water Main
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 48,000$         48,000$           

2 12-inch PVC Water Pipe, Including Fittings 2,600 LF 90$                234,000$         

3 Locate Existing Utilities LUMP SUM 9,000$           9,000$             

4 Erosion Control LUMP SUM 9,000$           9,000$             

5 Additional Pipe Fittings 1,300 LB 4$                  5,200$             

6 Trench Safety Systems LUMP SUM 5,200$           5,200$             

7 12-inch Gate Valves 18 EA 4,500$           81,000$           

8 Fire Hydrants 5 EA 4,500$           22,500$           

9 Gravel Backfill 1,480 CY 20$                29,600$           

10 Foundation Gravel 170 TN 30$                5,100$             

11 HMA Cl. B PG 58-22 240 TN 150$              36,000$           

12 Sawcutting 5,200 LF 3$                  15,600$           

13 Crushed Surfacing, Top Course 160 TN 35$                5,600$             

14 Cold Mix Asphalt 120 TN 110$              13,200$           

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 3/4" Service Connections, Complete 0 EA 1,200$           -$                

17 Traffic Control 8 HRS 95$                760$                

Subtotal........................................…………........................................................................................ 524,760$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….45,129             

Subtotal:..............................................................………….................................................................. 569,900$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 113,980$         

Total Estimated Construction Cost:...……………….………....................................................... 684,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….171,000$         

Total Estimated Project Cost:......................….................…………….................................. 855,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-3

5th Avenue Water Main
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 10,000$         10,000$           

2 8-inch PVC Water Pipe, Including Fittings 650 LF 75$                48,750$           

3 Locate Existing Utilities LUMP SUM 2,000$           2,000$             

4 Erosion Control LUMP SUM 2,000$           2,000$             

5 Additional Pipe Fittings 300 LB 4$                  1,200$             

6 Trench Safety Systems LUMP SUM 1,300$           1,300$             

7 8-inch Gate Valves 2 EA 1,800$           3,600$             

8 Fire Hydrants 2 EA 4,500$           9,000$             

9 Gravel Backfill 320 CY 20$                6,400$             

10 Foundation Gravel 40 TN 30$                1,200$             

11 HMA Cl. B PG 58-22 50 TN 150$              7,500$             

12 Sawcutting 1,300 LF 3$                  3,900$             

13 Crushed Surfacing, Top Course 40 TN 35$                1,400$             

14 Cold Mix Asphalt 30 TN 110$              3,300$             

15 Connections to Existing System 3 EA 2,500$           7,500$             

16 3/4" Service Connections, Complete 0 EA 1,200$           -$                

17 Traffic Control 8 HRS 95$                760$                

Subtotal........................................…………........................................................................................ 109,810$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….9,444               

Subtotal:..............................................................………….................................................................. 119,300$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 23,860$           

Total Estimated Construction Cost:...……………….………....................................................... 143,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….36,000$           

Total Estimated Project Cost:......................….................…………….................................. 179,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-4

Reservoir Road and 7th Avenue Water Main
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 30,000$         30,000$           

2 12-inch PVC Water Pipe, Including Fittings 1,400 LF 90$                126,000$         

3 Locate Existing Utilities LUMP SUM 6,000$           6,000$             

4 Erosion Control LUMP SUM 6,000$           6,000$             

5 Additional Pipe Fittings 700 LB 4$                  2,800$             

6 Trench Safety Systems LUMP SUM 2,800$           2,800$             

7 12-inch Gate Valves 5 EA 4,500$           22,500$           

8 PRV Station 1 EA 50,000$         50,000$           

9 Fire Hydrants 2 EA 4,500$           9,000$             

10 Gravel Backfill 800 CY 20$                16,000$           

11 Foundation Gravel 90 TN 30$                2,700$             

12 HMA Cl. B PG 58-22 130 TN 150$              19,500$           

13 Sawcutting 2,800 LF 3$                  8,400$             

14 Crushed Surfacing, Top Course 90 TN 35$                3,150$             14 Crushed Surfacing, Top Course 90 TN 35$                3,150$             

15 Cold Mix Asphalt 60 TN 110$              6,600$             

16 Connections to Existing System 2 EA 2,500$           5,000$             

17 3/4" Service Connections, Complete 5 EA 1,200$           6,000$             

18 Traffic Control 52 HRS 95$                4,940$             

Subtotal........................................…………........................................................................................ 327,390$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….28,156             

Subtotal:..............................................................………….................................................................. 355,500$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 71,100$           

Total Estimated Construction Cost:...……………….………....................................................... 427,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….107,000$         

Total Estimated Project Cost:......................….................…………….................................. 534,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-5

Norman Street and Eunice Street
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 24,000$         24,000$           

2 8-inch PVC Water Pipe, Including Fittings 1,650 LF 75$                123,750$         

3 Locate Existing Utilities LUMP SUM 5,000$           5,000$             

4 Erosion Control LUMP SUM 5,000$           5,000$             

5 Additional Pipe Fittings 700 LB 4$                  2,800$             

6 Trench Safety Systems LUMP SUM 3,300$           3,300$             

7 8-inch Gate Valves 5 EA 1,800$           9,000$             

8 Fire Hydrants 3 EA 4,500$           13,500$           

9 Gravel Backfill 810 CY 20$                16,200$           

10 Foundation Gravel 90 TN 30$                2,700$             

11 HMA Cl. B PG 58-22 130 TN 150$              19,500$           

12 Sawcutting 3,300 LF 3$                  9,900$             

13 Crushed Surfacing, Top Course 100 TN 35$                3,500$             

14 Cold Mix Asphalt 80 TN 110$              8,800$             

15 Connections to Existing System 3 EA 2,500$           7,500$             

16 3/4" Service Connections, Complete 10 EA 1,200$           12,000$           

17 Traffic Control 8 HRS 95$                760$                

Subtotal........................................…………........................................................................................ 267,210$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….22,980             

Subtotal:..............................................................………….................................................................. 290,200$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 58,040$           

Total Estimated Construction Cost:...……………….………....................................................... 348,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….87,000$           

Total Estimated Project Cost:......................….................…………….................................. 435,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-6

7th Avenue Water Main
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 46,000$         46,000$           

2 12-inch PVC Water Pipe, Including Fittings 2,700 LF 90$                243,000$         

3 Locate Existing Utilities LUMP SUM 9,000$           9,000$             

4 Erosion Control LUMP SUM 9,000$           9,000$             

5 Additional Pipe Fittings 1,400 LB 4$                  5,600$             

6 Trench Safety Systems LUMP SUM 5,400$           5,400$             

7 12-inch Gate Valves 5 EA 4,500$           22,500$           

8 Fire Hydrants 5 EA 4,500$           22,500$           

9 Gravel Backfill 1,540 CY 20$                30,800$           

10 Foundation Gravel 170 TN 30$                5,100$             

11 HMA Cl. B PG 58-22 250 TN 150$              37,500$           

12 Sawcutting 5,400 LF 3$                  16,200$           

13 Crushed Surfacing, Top Course 170 TN 35$                5,950$             

14 Cold Mix Asphalt 120 TN 110$              13,200$           

15 Connections to Existing System 3 EA 2,500$           7,500$             

16 3/4" Service Connections, Complete 10 EA 1,200$           12,000$           

17 Traffic Control 108 HRS 95$                10,260$           

Subtotal........................................…………........................................................................................ 501,510$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….43,130             

Subtotal:..............................................................………….................................................................. 544,600$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 108,920$         

Total Estimated Construction Cost:...……………….………....................................................... 654,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….164,000$         

Total Estimated Project Cost:......................….................…………….................................. 818,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-7

Happy Valley Road
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 64,000$         64,000$           

2 8-inch PVC Water Pipe, Including Fittings 5,000 LF 75$                375,000$         

3 Locate Existing Utilities LUMP SUM 12,000$         12,000$           

4 Erosion Control LUMP SUM 12,000$         12,000$           

5 Additional Pipe Fittings 2,300 LB 4$                  9,200$             

6 Trench Safety Systems LUMP SUM 10,000$         10,000$           

7 8-inch Gate Valves 5 EA 1,800$           9,000$             

8 Fire Hydrants 3 EA 4,500$           13,500$           

9 Gravel Backfill 2,440 CY 20$                48,800$           

10 Foundation Gravel 280 TN 30$                8,400$             

11 HMA Cl. B PG 58-22 400 TN 150$              60,000$           

12 Sawcutting 10,000 LF 3$                  30,000$           

13 Crushed Surfacing, Top Course 310 TN 35$                10,850$           

14 Cold Mix Asphalt 230 TN 110$              25,300$           

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 3/4" Service Connections, Complete 0 EA 1,200$           -$                

17 Traffic Control 100 HRS 95$                9,500$             

Subtotal........................................…………........................................................................................ 702,550$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….60,419             

Subtotal:..............................................................………….................................................................. 763,000$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 152,600$         

Total Estimated Construction Cost:...……………….………....................................................... 916,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….229,000$         

Total Estimated Project Cost:......................….................…………….................................. 1,145,000$      

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-8

Washington Street Water Main
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 42,000$         42,000$           

2 12-inch PVC Water Pipe, Including Fittings 2,500 LF 90$                225,000$         

3 Locate Existing Utilities LUMP SUM 8,000$           8,000$             

4 Erosion Control LUMP SUM 8,000$           8,000$             

5 Additional Pipe Fittings 1,300 LB 4$                  5,200$             

6 Trench Safety Systems LUMP SUM 5,000$           5,000$             

7 12-inch Gate Valves 5 EA 4,500$           22,500$           

8 PRV Station 1 EA 35,000$         35,000$           

9 Gravel Backfill 1,430 CY 20$                28,600$           

10 Foundation Gravel 160 TN 30$                4,800$             

11 HMA Cl. B PG 58-22 230 TN 150$              34,500$           

12 Sawcutting 5,000 LF 3$                  15,000$           

13 Crushed Surfacing, Top Course 160 TN 35$                5,600$             

14 Cold Mix Asphalt 110 TN 110$              12,100$           

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 Traffic Control 100 HRS 95$                9,500$             

Subtotal........................................…………........................................................................................ 465,800$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….40,059             

Subtotal:..............................................................………….................................................................. 505,900$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 101,180$         

Total Estimated Construction Cost:...……………….………....................................................... 607,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….152,000$         

Total Estimated Project Cost:......................….................…………….................................. 759,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-9

West Sequim Bay Water Main
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 57,000$         57,000$           

2 12-inch PVC Water Pipe, Including Fittings 3,500 LF 90$                315,000$         

3 Locate Existing Utilities LUMP SUM 11,000$         11,000$           

4 Erosion Control LUMP SUM 11,000$         11,000$           

5 Additional Pipe Fittings 1,800 LB 4$                  7,200$             

6 Trench Safety Systems LUMP SUM 7,000$           7,000$             

7 12-inch Gate Valves 4 EA 4,500$           18,000$           

8 Fire Hydrants 8 EA 4,500$           36,000$           

9 Gravel Backfill 2,000 CY 20$                40,000$           

10 Foundation Gravel 220 TN 30$                6,600$             

11 HMA Cl. B PG 58-22 330 TN 150$              49,500$           

12 Sawcutting 7,000 LF 3$                  21,000$           

13 Crushed Surfacing, Top Course 220 TN 35$                7,700$             

14 Cold Mix Asphalt 160 TN 110$              17,600$           

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 Traffic Control 140 HRS 95$                13,300$           

Subtotal........................................…………........................................................................................ 622,900$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….53,569             

Subtotal:..............................................................………….................................................................. 676,500$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 135,300$         

Total Estimated Construction Cost:...……………….………....................................................... 812,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….203,000$         

Total Estimated Project Cost:......................….................…………….................................. 1,015,000$      

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-10

Washington Harbor Loop Water Main
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 64,000$         64,000$           

2 12-inch PVC Water Pipe, Including Fittings 4,000 LF 90$                360,000$         

3 Locate Existing Utilities LUMP SUM 12,000$         12,000$           

4 Erosion Control LUMP SUM 12,000$         12,000$           

5 Additional Pipe Fittings 2,000 LB 4$                  8,000$             

6 Trench Safety Systems LUMP SUM 8,000$           8,000$             

7 12-inch Gate Valves 4 EA 4,500$           18,000$           

8 Fire Hydrants 8 EA 4,500$           36,000$           

9 Gravel Backfill 2,280 CY 20$                45,600$           

10 Foundation Gravel 260 TN 30$                7,800$             

11 HMA Cl. B PG 58-22 370 TN 150$              55,500$           

12 Sawcutting 8,000 LF 3$                  24,000$           

13 Crushed Surfacing, Top Course 250 TN 35$                8,750$             

14 Cold Mix Asphalt 180 TN 110$              19,800$           

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 Traffic Control 160 HRS 95$                15,200$           

Subtotal........................................…………........................................................................................ 699,650$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….60,170             

Subtotal:..............................................................………….................................................................. 759,800$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 151,960$         

Total Estimated Construction Cost:...……………….………....................................................... 912,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….228,000$         

Total Estimated Project Cost:......................….................…………….................................. 1,140,000$      

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-11

Fir St from N 5th Ave to N Sequim Ave
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 51,000$         51,000$           

2 10-inch PVC Water Pipe, Including Fittings 2,700 LF 80$                216,000$         

3 Locate Existing Utilities LUMP SUM 10,000$         10,000$           

4 Erosion Control LUMP SUM 10,000$         10,000$           

5 Additional Pipe Fittings 1,300 LB 4$                  5,200$             

6 Trench Safety Systems LUMP SUM 5,400$           5,400$             

7 10-inch Gate Valves 10 EA 3,000$           30,000$           

8 Fire Hydrants 10 EA 4,500$           45,000$           

9 Gravel Backfill 1,540 CY 20$                30,800$           

10 Foundation Gravel 170 TN 30$                5,100$             

11 HMA Cl. B PG 58-22 250 TN 150$              37,500$           

12 Sawcutting 5,400 LF 3$                  16,200$           

13 Crushed Surfacing, Top Course 170 TN 35$                5,950$             

14 Cold Mix Asphalt 120 TN 110$              13,200$           

15 Connections to Existing System 9 EA 2,500$           22,500$           

16 3/4" Service Connections, Complete 36 EA 1,200$           43,200$           

17 Traffic Control 128 HRS 95$                12,160$           

Subtotal........................................…………........................................................................................ 559,210$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….48,092             

Subtotal:..............................................................………….................................................................. 607,300$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 121,460$         

Total Estimated Construction Cost:...……………….………....................................................... 729,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….182,000$         

Total Estimated Project Cost:......................….................…………….................................. 911,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-12

Fir St from N Sequim Ave to N Brown Rd
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 41,000$         41,000$           

2 10-inch PVC Water Pipe, Including Fittings 2,650 LF 80$                212,000$         

3 Locate Existing Utilities LUMP SUM 8,000$           8,000$             

4 Erosion Control LUMP SUM 8,000$           8,000$             

5 Additional Pipe Fittings 1,200 LB 4$                  4,800$             

6 Trench Safety Systems LUMP SUM 5,300$           5,300$             

7 10-inch Gate Valves 6 EA 3,000$           18,000$           

8 Fire Hydrants 3 EA 4,500$           13,500$           

9 Gravel Backfill 1,510 CY 20$                30,200$           

10 Foundation Gravel 170 TN 30$                5,100$             

11 HMA Cl. B PG 58-22 250 TN 150$              37,500$           

12 Sawcutting 5,300 LF 3$                  15,900$           

13 Crushed Surfacing, Top Course 170 TN 35$                5,950$             

14 Cold Mix Asphalt 120 TN 110$              13,200$           

15 Connections to Existing System 3 EA 2,500$           7,500$             

16 3/4" Service Connections, Complete 10 EA 1,200$           12,000$           

17 Traffic Control 96 HRS 95$                9,120$             

Subtotal........................................…………........................................................................................ 447,070$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….38,448             

Subtotal:..............................................................………….................................................................. 485,500$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 97,100$           

Total Estimated Construction Cost:...……………….………....................................................... 583,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….146,000$         

Total Estimated Project Cost:......................….................…………….................................. 729,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-13

Brown Rd from E Fir St to E Washington ST
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 30,000$         30,000$           

2 12-inch PVC Water Pipe, Including Fittings 1,800 LF 90$                162,000$         

3 Locate Existing Utilities LUMP SUM 6,000$           6,000$             

4 Erosion Control LUMP SUM 6,000$           6,000$             

5 Additional Pipe Fittings 900 LB 4$                  3,600$             

6 Trench Safety Systems LUMP SUM 3,600$           3,600$             

7 12-inch Gate Valves 2 EA 4,500$           9,000$             

8 Fire Hydrants 4 EA 4,500$           18,000$           

9 Gravel Backfill 1,030 CY 20$                20,600$           

10 Foundation Gravel 120 TN 30$                3,600$             

11 HMA Cl. B PG 58-22 170 TN 150$              25,500$           

12 Sawcutting 3,600 LF 3$                  10,800$           

13 Crushed Surfacing, Top Course 110 TN 35$                3,850$             

14 Cold Mix Asphalt 80 TN 110$              8,800$             

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 3/4" Service Connections, Complete 0 EA 1,200$           -$                

17 Traffic Control 92 HRS 95$                8,740$             

Subtotal........................................…………........................................................................................ 325,090$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….27,958             

Subtotal:..............................................................………….................................................................. 353,000$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 70,600$           

Total Estimated Construction Cost:...……………….………....................................................... 424,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….106,000$         

Total Estimated Project Cost:......................….................…………….................................. 530,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-14

S Sunnyside Ave from E Maple ST to E Prairie ST
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 6,000$           6,000$             

2 8-inch PVC Water Pipe, Including Fittings 350 LF 75$                26,250$           

3 Locate Existing Utilities LUMP SUM 1,000$           1,000$             

4 Erosion Control LUMP SUM 1,000$           1,000$             

5 Additional Pipe Fittings 200 LB 4$                  800$                

6 Trench Safety Systems LUMP SUM 700$              700$                

7 8-inch Gate Valves 2 EA 1,800$           3,600$             

8 Fire Hydrants 1 EA 4,500$           4,500$             

9 Gravel Backfill 170 CY 20$                3,400$             

10 Foundation Gravel 20 TN 30$                600$                

11 HMA Cl. B PG 58-22 30 TN 150$              4,500$             

12 Sawcutting 700 LF 3$                  2,100$             

13 Crushed Surfacing, Top Course 20 TN 35$                700$                

14 Cold Mix Asphalt 20 TN 110$              2,200$             

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 3/4" Service Connections, Complete 0 EA 1,200$           -$                

17 Traffic Control 36 HRS 95$                3,420$             

Subtotal........................................…………........................................................................................ 65,770$           

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….5,656               

Subtotal:..............................................................………….................................................................. 71,400$           

Contingency (20%)……………….…..…....….…………………………..…………………………. 14,280$           

Total Estimated Construction Cost:...……………….………....................................................... 86,000$           

Engineering and Administrative Costs (25%):....……………....................................…..............………….22,000$           

Total Estimated Project Cost:......................….................…………….................................. 108,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-15

E Etta St from S Sequim Ave to S Sunnyside Ave
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 13,000$         13,000$           

2 8-inch PVC Water Pipe, Including Fittings 550 LF 75$                41,250$           

3 Locate Existing Utilities LUMP SUM 2,000$           2,000$             

4 Erosion Control LUMP SUM 2,000$           2,000$             

5 Additional Pipe Fittings 200 LB 4$                  800$                

6 Trench Safety Systems LUMP SUM 1,100$           1,100$             

7 8-inch Gate Valves 4 EA 1,800$           7,200$             

8 Fire Hydrants 2 EA 4,500$           9,000$             

9 Gravel Backfill 270 CY 20$                5,400$             

10 Foundation Gravel 30 TN 30$                900$                

11 HMA Cl. B PG 58-22 40 TN 150$              6,000$             

12 Sawcutting 1,100 LF 3$                  3,300$             

13 Crushed Surfacing, Top Course 30 TN 35$                1,050$             

14 Cold Mix Asphalt 30 TN 110$              3,300$             

15 Connections to Existing System 8 EA 2,500$           20,000$           

16 3/4" Service Connections, Complete 14 EA 1,200$           16,800$           

17 Traffic Control 55 HRS 95$                5,225$             

Subtotal........................................…………........................................................................................ 138,325$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….11,896             

Subtotal:..............................................................………….................................................................. 150,200$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 30,040$           

Total Estimated Construction Cost:...……………….………....................................................... 180,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….45,000$           

Total Estimated Project Cost:......................….................…………….................................. 225,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-16

Marlo Dr West from the End of the Existing Main to River Rd
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 14,000$         14,000$           

2 8-inch PVC Water Pipe, Including Fittings 900 LF 75$                67,500$           

3 Locate Existing Utilities LUMP SUM 3,000$           3,000$             

4 Erosion Control LUMP SUM 3,000$           3,000$             

5 Additional Pipe Fittings 400 LB 4$                  1,600$             

6 Trench Safety Systems LUMP SUM 1,800$           1,800$             

7 8-inch Gate Valves 2 EA 1,800$           3,600$             

8 Fire Hydrants 2 EA 4,500$           9,000$             

9 Gravel Backfill 440 CY 20$                8,800$             

10 Foundation Gravel 50 TN 30$                1,500$             

11 HMA Cl. B PG 58-22 70 TN 150$              10,500$           

12 Sawcutting 1,800 LF 3$                  5,400$             

13 Crushed Surfacing, Top Course 60 TN 35$                2,100$             

14 Cold Mix Asphalt 40 TN 110$              4,400$             

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 3/4" Service Connections, Complete 4 EA 1,200$           4,800$             

17 Traffic Control 56 HRS 95$                5,320$             

Subtotal........................................…………........................................................................................ 151,320$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….13,014             

Subtotal:..............................................................………….................................................................. 164,300$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 32,860$           

Total Estimated Construction Cost:...……………….………....................................................... 197,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….49,000$           

Total Estimated Project Cost:......................….................…………….................................. 246,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-17

West Sequim Bay Road from Battelle to Connect with Marina Water System
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 38,000$         38,000$           

2 12-inch PVC Water Pipe, Including Fittings 2,000 LF 90$                180,000$         

3 8-inch PVC Water Pipe, Including Fittings 500 LF 75$                37,500$           

4 Locate Existing Utilities LUMP SUM 7,000$           7,000$             

5 Erosion Control LUMP SUM 7,000$           7,000$             

6 Additional Pipe Fittings 1,200 LB 3$                  3,600$             

7 Trench Safety Systems LUMP SUM 4,000$           4,000$             

8 12-inch Gate Valves 4 EA 1,400$           5,600$             

9 8-inch Gate Valves 4 EA 1,000$           4,000$             

10 Fire Hydrants 4 EA 3,000$           12,000$           

11 Gravel Backfill 1,380 CY 20$                27,600$           

12 Foundation Gravel 160 TN 30$                4,800$             

13 HMA Cl. B PG 58-22 230 TN 120$              27,600$           

14 Sawcutting 5,000 LF 3$                  15,000$           

15 Crushed Surfacing, Top Course 150 TN 20$                3,000$             

16 Cold Mix Asphalt 110 TN 80$                8,800$             

17 Connections to Existing System 4 EA 2,000$           8,000$             

18 3/4" Service Connections, Complete 21 EA 1,000$           21,000$           

19 Traffic Control 80 HRS 35$                2,800$             

Subtotal........................................…………........................................................................................ 417,300$         

Tax rate (8.4%)…....………………..……...…...….…………………………..………………………….35,053             

Subtotal:..............................................................………….................................................................. 452,400$         

Contingency (25%)……………….…..…....….…………………………..…………………………. 113,100$         

Total Estimated Construction Cost:...……………….………....................................................... 566,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….142,000$         

Total Estimated Project Cost:......................….................…………….................................. 708,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-18

Service of Emerald Highlands
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 11,000$         11,000$           

2 8-inch PVC Water Pipe, Including Fittings 800 LF 75$                60,000$           

3 Locate Existing Utilities LUMP SUM 2,000$           2,000$             

4 Erosion Control LUMP SUM 2,000$           2,000$             

5 Additional Pipe Fittings 400 LB 4$                  1,600$             

6 Trench Safety Systems LUMP SUM 1,600$           1,600$             

7 8-inch Gate Valves 2 EA 1,800$           3,600$             

8 Gravel Backfill 390 CY 20$                7,800$             

9 Foundation Gravel 40 TN 30$                1,200$             

10 HMA Cl. B PG 58-22 60 TN 150$              9,000$             

11 Sawcutting 1,600 LF 3$                  4,800$             

12 Crushed Surfacing, Top Course 50 TN 35$                1,750$             

13 Cold Mix Asphalt 40 TN 110$              4,400$             

14 Connections to Existing System 2 EA 2,500$           5,000$             

15 Traffic Control 34 HRS 95$                3,230$             

Subtotal........................................…………........................................................................................ 118,980$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….10,232             

Subtotal:..............................................................………….................................................................. 129,200$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 25,840$           

Total Estimated Construction Cost:...……………….………....................................................... 155,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….39,000$           

Total Estimated Project Cost:......................….................…………….................................. 194,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-21

S Lee Chatsfield to Espeth Way
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 8,000$           8,000$             

2 8-inch PVC Water Pipe, Including Fittings 500 LF 75$                37,500$           

3 Locate Existing Utilities LUMP SUM 2,000$           2,000$             

4 Erosion Control LUMP SUM 2,000$           2,000$             

5 Additional Pipe Fittings 200 LB 4$                  800$                

6 Trench Safety Systems LUMP SUM 1,000$           1,000$             

7 8-inch Gate Valves 2 EA 1,800$           3,600$             

8 Fire Hydrants 1 EA 4,500$           4,500$             

9 Gravel Backfill 240 CY 20$                4,800$             

10 Foundation Gravel 30 TN 30$                900$                

11 HMA Cl. B PG 58-22 40 TN 150$              6,000$             

12 Sawcutting 1,000 LF 3$                  3,000$             

13 Crushed Surfacing, Top Course 30 TN 35$                1,050$             

14 Cold Mix Asphalt 20 TN 110$              2,200$             

15 Connections to Existing System 4 EA 2,500$           10,000$           

16 3/4" Service Connections, Complete 0 EA 1,200$           -$                

17 Traffic Control 40 HRS 95$                3,800$             

Subtotal........................................…………........................................................................................ 91,150$           

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….7,839               

Subtotal:..............................................................………….................................................................. 99,000$           

Contingency (20%)……………….…..…....….…………………………..…………………………. 19,800$           

Total Estimated Construction Cost:...……………….………....................................................... 119,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….30,000$           

Total Estimated Project Cost:......................….................…………….................................. 149,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-22

Washington Harbour Road to Washington Harbor Loop
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 17,000$         17,000$           

2 12-inch PVC Water Pipe, Including Fittings 1,000 LF 90$                90,000$           

3 Locate Existing Utilities LUMP SUM 3,000$           3,000$             

4 Erosion Control LUMP SUM 3,000$           3,000$             

5 Additional Pipe Fittings 500 LB 4$                  2,000$             

6 Trench Safety Systems LUMP SUM 2,000$           2,000$             

7 12-inch Gate Valves 2 EA 4,500$           9,000$             

8 Fire Hydrants 2 EA 4,500$           9,000$             

9 Gravel Backfill 570 CY 20$                11,400$           

10 Foundation Gravel 60 TN 30$                1,800$             

11 HMA Cl. B PG 58-22 90 TN 150$              13,500$           

12 Sawcutting 2,000 LF 3$                  6,000$             

13 Crushed Surfacing, Top Course 60 TN 35$                2,100$             

14 Cold Mix Asphalt 50 TN 110$              5,500$             

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 3/4" Service Connections, Complete 0 EA 1,200$           -$                

17 Traffic Control 60 HRS 95$                5,700$             

Subtotal........................................…………........................................................................................ 186,000$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….15,996             

Subtotal:..............................................................………….................................................................. 202,000$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 40,400$           

Total Estimated Construction Cost:...……………….………....................................................... 242,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….61,000$           

Total Estimated Project Cost:......................….................…………….................................. 303,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-24

E Maple St from S Sequim Ave to S Sunnyside Ave
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 9,000$           9,000$             

2 8-inch PVC Water Pipe, Including Fittings 500 LF 75$                37,500$           

3 Locate Existing Utilities LUMP SUM 2,000$           2,000$             

4 Erosion Control LUMP SUM 2,000$           2,000$             

5 Additional Pipe Fittings 200 LB 4$                  800$                

6 Trench Safety Systems LUMP SUM 1,000$           1,000$             

7 8-inch Gate Valves 2 EA 1,800$           3,600$             

8 Fire Hydrants 1 EA 4,500$           4,500$             

9 Gravel Backfill 240 CY 20$                4,800$             

10 Foundation Gravel 30 TN 30$                900$                

11 HMA Cl. B PG 58-22 40 TN 150$              6,000$             

12 Sawcutting 1,000 LF 3$                  3,000$             

13 Crushed Surfacing, Top Course 30 TN 35$                1,050$             

14 Cold Mix Asphalt 20 TN 110$              2,200$             

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 3/4" Service Connections, Complete 8 EA 1,200$           9,600$             

17 Traffic Control 40 HRS 95$                3,800$             

Subtotal........................................…………........................................................................................ 96,750$           

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….8,321               

Subtotal:..............................................................………….................................................................. 105,100$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 21,020$           

Total Estimated Construction Cost:...……………….………....................................................... 126,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….32,000$           

Total Estimated Project Cost:......................….................…………….................................. 158,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-25

Connection across South 3rd Ave at Sycamore St
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 5,000$           5,000$             

2 8-inch PVC Water Pipe, Including Fittings 50 LF 75$                3,750$             

3 Locate Existing Utilities LUMP SUM 1,500$           1,500$             

4 Erosion Control LUMP SUM 1,000$           1,000$             

5 Additional Pipe Fittings 500 LB 4$                  2,000$             

6 Trench Safety Systems LUMP SUM 100$              100$                

7 8-inch Gate Valves 2 EA 1,800$           3,600$             

8 Fire Hydrants 0 EA 4,500$           -$                

9 Gravel Backfill 20 CY 20$                400$                

10 Foundation Gravel 10 TN 30$                300$                

11 HMA Cl. B PG 58-22 10 TN 150$              1,500$             

12 Sawcutting 100 LF 3$                  300$                

13 Crushed Surfacing, Top Course 10 TN 35$                350$                

14 Cold Mix Asphalt 5 TN 110$              550$                

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 3/4" Service Connections, Complete 0 EA 1,200$           -$                

17 Traffic Control 24 HRS 95$                2,280$             

Subtotal........................................…………........................................................................................ 27,630$           

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….2,376               

Subtotal:..............................................................………….................................................................. 30,000$           

Contingency (20%)……………….…..…....….…………………………..…………………………. 6,000$             

Total Estimated Construction Cost:...……………….………....................................................... 36,000$           

Engineering and Administrative Costs (25%):....……………....................................…..............………….9,000$             

Total Estimated Project Cost:......................….................…………….................................. 45,000$           

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-26

Isolation Valves on Washington Street from 5th Ave to Sequim Ave
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 15,000$         15,000$           

2 Locate Existing Utilities LUMP SUM 1,500$           1,500$             

3 Erosion Control LUMP SUM 1,000$           1,000$             

4 Additional Pipe Fittings 1,500 LB 4$                  6,000$             

5 Trench Safety Systems LUMP SUM 1,500$           1,500$             

6 8-inch Gate Valves 8 EA 1,800$           14,400$           

7 10-inch Gate Valves 8 EA 3,000$           24,000$           

8 Fittings LUMP SUM LS 15000 15,000$           

9 Foundation Gravel 15 TN 30$                450$                

10 HMA Cl. B PG 58-22 15 TN 150$              2,250$             

11 Sawcutting 120 LF 3$                  360$                

12 Crushed Surfacing, Top Course 10 TN 35$                350$                

13 Cold Mix Asphalt 15 TN 110$              1,650$             

14 Traffic Control 46 HRS 95$                4,370$             

Subtotal........................................…………........................................................................................ 87,830$           

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….7,553               

Subtotal:..............................................................………….................................................................. 95,400$           

Contingency (20%)……………….…..…....….…………………………..…………………………. 19,080$           

Total Estimated Construction Cost:...……………….………....................................................... 114,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….29,000$           

Total Estimated Project Cost:......................….................…………….................................. 143,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-27

W Prarie St from S Sequim Ave to S 2nd Ave
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 12,000$         12,000$           

2 8-inch PVC Water Pipe, Including Fittings 660 LF 75$                49,500$           

3 Locate Existing Utilities LUMP SUM 2,000$           2,000$             

4 Erosion Control LUMP SUM 2,000$           2,000$             

5 Additional Pipe Fittings 300 LB 4$                  1,200$             

6 Trench Safety Systems LUMP SUM 1,300$           1,300$             

7 8-inch Gate Valves 2 EA 1,800$           3,600$             

8 Fire Hydrants 2 EA 4,500$           9,000$             

9 Gravel Backfill 320 CY 20$                6,400$             

10 Foundation Gravel 40 TN 30$                1,200$             

11 HMA Cl. B PG 58-22 50 TN 150$              7,500$             

12 Sawcutting 1,320 LF 3$                  3,960$             

13 Crushed Surfacing, Top Course 40 TN 35$                1,400$             

14 Cold Mix Asphalt 30 TN 110$              3,300$             

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 3/4" Service Connections, Complete 16 EA 1,200$           19,200$           

17 Traffic Control 48 HRS 95$                4,560$             

Subtotal........................................…………........................................................................................ 133,120$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….11,448             

Subtotal:..............................................................………….................................................................. 144,600$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 28,920$           

Total Estimated Construction Cost:...……………….………....................................................... 174,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….44,000$           

Total Estimated Project Cost:......................….................…………….................................. 218,000$         

** ENR Values used for November, 2012 were 9,398.



City of Sequim

Preliminary Project Cost Estimate

Distribution System Improvement  D-28

South 7th Avenue from Silberhorn Rd to McCurdy Road
UNIT

NO. ITEM QUANTITY PRICE AMOUNT

1 Mobilization, Cleanup, and Demobilization LUMP SUM 23,000$         23,000$           

2 12-inch PVC Water Pipe, Including Fittings 1,350 LF 90$                121,500$         

3 Locate Existing Utilities LUMP SUM 4,000$           4,000$             

4 Erosion Control LUMP SUM 4,000$           4,000$             

5 Additional Pipe Fittings 700 LB 4$                  2,800$             

6 Trench Safety Systems LUMP SUM 2,700$           2,700$             

7 12-inch Gate Valves 3 EA 4,500$           13,500$           

8 Fire Hydrants 3 EA 4,500$           13,500$           

9 Gravel Backfill 770 CY 20$                15,400$           

10 Foundation Gravel 90 TN 30$                2,700$             

11 HMA Cl. B PG 58-22 130 TN 150$              19,500$           

12 Sawcutting 2,700 LF 3$                  8,100$             

13 Crushed Surfacing, Top Course 80 TN 35$                2,800$             

14 Cold Mix Asphalt 60 TN 110$              6,600$             

15 Connections to Existing System 2 EA 2,500$           5,000$             

16 3/4" Service Connections, Complete 0 EA 1,200$           -$                

17 Traffic Control 76 HRS 95$                7,220$             

Subtotal........................................…………........................................................................................ 252,320$         

Tax rate (8.6%)…....………………..……...…...….…………………………..………………………….21,700             

Subtotal:..............................................................………….................................................................. 274,000$         

Contingency (20%)……………….…..…....….…………………………..…………………………. 54,800$           

Total Estimated Construction Cost:...……………….………....................................................... 329,000$         

Engineering and Administrative Costs (25%):....……………....................................…..............………….82,000$           

Total Estimated Project Cost:......................….................…………….................................. 411,000$         

** ENR Values used for November, 2012 were 9,398.
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