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EXECUTIVE SUMMARY 
 

The 2011 City of DuPont Water System Plan provides a long-term planning strategy for 
the City’s water department over six-year and twenty-year planning periods.  The 
objectives of this Plan are to evaluate the performance and adequacy of the existing City 
of DuPont water system, to determine what will be necessary to meet the infrastructure 
demands for the next twenty years, and to identify compliance issues that may affect 
operation of the water system.  In addition, the Plan incorporates the elements of the 
Municipal Water Supply – Efficiency Requirements Act, Chapter 5 Laws of 2003 as they 
are currently interpreted.  The Plan was prepared in accordance with the Washington 
State Department of Health (DOH) requirements specified in Washington Administrative 
Code (WAC) 246-290. 
 
The following elements are required by DOH to be addressed in a Plan: 
 

• Chapter 1:  Water system history, inventory of facilities, policies and the 
relationship of this Plan to other planning documents. 

 
• Chapter 2:  Basic planning data including existing and future estimates of 

population, water production, and water consumption. 
 

• Chapter 3:  Overview of water quality standards, monitoring results, and a 
schedule of future monitoring requirements.  Identification of system 
performance standards, and facility analyses of source capacity, water 
rights, storage capacity, booster pumping stations, treatment and 
distribution.  Analysis of distribution system hydraulic capacity to meet 
existing and future peak hour demand and fire flow demand. 

 
• Chapter 4:  Water Use Efficiency Program.  Discussion of existing and 

future water efficiency measures and goals. 
 

• Chapter 5:  Wellhead Protection Program description and management 
plan. 

 
• Chapter 6:  The Operation and Maintenance section contains an analysis 

of existing operation and maintenance procedures, cross-connection 
control program, coliform monitoring plan, and recommendations for 
improvements to the operation and maintenance of the water system. 
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• Chapter 7:  Discussion of the City of DuPont’s distribution facilities 
design standards and construction standards. 

 
• Chapter 8:  Discussion of proposed capital improvements to address 

system deficiencies. 
 

• Chapter 9:  A six and twenty-year financial plan for improvements 
identified in Chapter 8 along with identification of potential funding 
mechanisms. 

 
• Appendices:  Additional required planning elements, including developer 

construction standards, hydraulic model results, detailed cost estimates for 
the proposed capital improvements, and a SEPA checklist. 

 
The City of DuPont formerly operated two discrete water systems; the main City of 
DuPont system and the small El Rancho Madrona system.  The larger system contains 
two storage reservoirs and serves three pressure zones, the El Rancho Madrona system 
was connected to the larger system in 2010.  The existing El Rancho Madrona well, 
reservoir, and booster pump station are now decommissioned from service.   
 
The City of DuPont meets all applicable DOH regulations required for water quality.  
The City has consistently provided a high quality of drinking water to its service area.  
No system deficiencies are noted with the exception of the high manganese 
concentrations in Bell Hill Well No. 2, which is blended to reduce levels below the 
minimum contaminant level (MCL).  
 
As shown in Tables 3-12 and 3-13, the City of DuPont has adequate instantaneous water 
rights to meet projected demands through year 2026 and annual water rights to meet 
demands for the entire 20-year planning period.  In planning for buildout, the City of 
DuPont will pursue transferring existing water rights from one point of withdrawal to 
another.  This should be pursued with the no longer utilized wells at Historic Village and 
El Rancho Madrona.  In addition, the City of DuPont has already submitted an 
application to transfer/change Weyerhaeuser water rights in the vicinity of the golf 
course, which will be used for both irrigation and consumption.  From Table 1-6, the City 
of DuPont has 5,390 gpm of instantaneous water rights, however actual capacity is 
reduced to 5,100 gpm without use of the Historic Village and El Rancho Madrona wells.  
Assuming projected peak day production verse existing instantaneous water rights of 
5,100 gpm, the City of DuPont has an instantaneous water right deficit of approximately 
675 gpm at the end of the 20-year planning period. 
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From the same Table 1-6, the City of DuPont has annual water rights totaling 3,360 acre-
feet per year.  Once again minus the Historic Village and El Rancho Madrona wells, the 
total is reduced to 3,160 acre-feet per year, which equates to a surplus of 593 acre-ft in 
annual water rights through the 20-year planning period. 
 
DOH requires that source production capacity meet or exceed Maximum Day Demand 
(MDD) of the water system and recommends that source capacity is capable of supplying 
MDD within an 18-hour period.  For the City of DuPont, source capacity is exceeded in 
year 2024.  However, when supplying MDD in a 24-hour period, there is no deficit. 
 
With the recently upgraded chlorination treatment system at Bell Hill, no further 
treatment deficiencies exist within the City of DuPont. 
 
No known storage deficiencies exist within the City based on the storage analysis 
presented in Chapter 3 and summarized in Table 3-15. 
 
The City of DuPont operates two booster pump stations; the Bell Hill Booster Station and 
the Hoffman Hill Booster Station.  The Bell Hill Booster Station will be upgraded with 
six new control valves and pumps to allow the booster station to operate more efficiently 
in the wide pressure ranges the booster station experiences.  The Hoffman Hill Booster 
Station is not currently operating at peak efficiency.  Modifications to this booster station 
will be reviewed in an engineering report in year 2012.   
 
An analysis of both the condition and hydraulic capacity of the existing distribution 
system was conducted as part of this Plan.  The primary recommendation is continuing to 
replace remaining asbestos cement (AC) water distribution lines in Historic Village.  The 
AC water lines in El Rancho Madrona will be entirely replaced in 2012. 
 
A hydraulic model of the City of DuPont water supply system was created using 
MWHSoft’s H20 NET software.  Analysis of the water distribution system’s ability to 
meet peak hour demands and fire flow plus maximum day demands was performed.  
Chapter 3 of the Plan describes the hydraulic analysis and lists a single project necessary 
to meet the 6 and 20-year distribution system demands.   
 
Capital Improvement Projects (CIPs) to be funded by the City are located in Table 9-1 for 
the 6- and 20-year planning period of 2012 through 2031.   
 
The financial status of the water system is described in Chapter 10 of this Plan.  Past 
revenues and expenses are detailed, along with a projected 6-year budget.  A budget for 
the financing of capital improvements has been provided.  The City of DuPont water 
utility is in a sound financial position.  The City should continue to secure various means 
of funding infrastructure improvements including grants (if available), loans, and 
developer financing where appropriate.  
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CHAPTER 1 
 

WATER SYSTEM DESCRIPTION 
 
OBJECTIVE 
 
SCOPE OF WORK 
 
This Water System Plan (Plan) is an update of previous water system plans prepared for 
and adopted by the City of DuPont in accordance with requirements set forth in 
Washington Administrative Code (WAC) 246-290-100.  The previous 2004 Water 
System Plan was completed with the assistance of Gray & Osborne, Inc., and was 
approved by the Washington Department of Health (DOH) on January 7, 2005.  This 
Plan is intended to meet all requirements of Part 246-290-100 WAC, including revisions 
of the Water Regulations known as the Water Use Efficiency Rule adopted in 
February 2007, and as further detailed in the DOH Water System Planning Handbook, as 
well as the needs and concerns of the City of DuPont.  This Plan must be reviewed by 
and address any comments of neighboring utilities, Pierce County Planning Department, 
DOH, and Washington Department of Ecology (Ecology).  Pursuant to Water 
Regulations, this Plan must receive approval by DOH and be adopted by the City of 
DuPont.  Gray & Osborne’s scope of work on this Plan was authorized by contract dated 
March 2010. 
 
This Plan covers the following topics: 
 

• Current and Projected Water System Capabilities and Demands 
• Water Use Efficiency (Conservation) 
• Water Source Protection Requirements 
• Water System Operations Program Requirements 
• Water System Design Standards 
• Capital and Non-Capital Improvement Options 
• Financing Plan 

 
CHAPTER OBJECTIVE 
 
The objective of this chapter is to present background information for the City of 
DuPont’s Plan.  Subjects covered include the following: 
 

• Ownership and Management 
• System Background 
• Location 
• Geography and Climate 
• Existing Water System 
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• Related Planning Documents 
• Service Area Characteristics 
• Water System Policies 

 
OWNERSHIP AND MANAGEMENT 
 
The City of DuPont owns and operates the DuPont water system.  In 2010, the El Rancho 
Madrona water system (22613R), consisting of 33 residential connections, was 
permanently connected to the DuPont water system.  The Washington State Department 
of Health (DOH) water system identification number for the City of DuPont water system 
is 20500P.  Figure 1-7 shows the location of the retail water service area.  A copy of the 
Water Facilities Inventory (WFI) is included in Appendix A. 
 
The City of DuPont is governed by an elected Mayor and a City Council.  The City’s 
current mailing address is: 
 

City of DuPont 
1700 Civic Drive 
DuPont, Washington  98327 

 
The City’s water system is operated by the City’s Public Works Department, Utility 
Division.  The City’s May 14, 2010 Comprehensive Land Use Plan Map divides the 
Urban Growth Area (UGA) and water service area into growth areas which form general 
boundaries for neighborhoods, activity centers, and land use.  The UGA and water 
system service area are the City’s city limits.  These areas include the City’s Historic 
Village and El Rancho Madrona, Palisade Village, DuPont Station, Edmond Village, 
Manufacturing Research Park and Industry area, Yehle Park Village, Fort Lake Business 
and Technology Park, Civic Center, Sequalitchew Village, and Hoffman Village.  
Figure 1-2 shows the City’s neighborhood boundaries. 
 
SYSTEM BACKGROUND 
 
WATER SYSTEM HISTORY 
 
In 1906, the E.I. DuPont de Nemours Company began construction on a munitions and 
explosives plant on property previously owned by the United States Government for Fort 
Nisqually.  What is now the Historic Village of DuPont was constructed in 1909 to 
provide homes for plant workers.  The water distribution system in the Historic Village 
was constructed in the late 1920s and consisted primarily of 6-inch cast iron pipe.  The 
original Historic Village water system included three wells and a 100,000-gallon ground 
level reservoir.  The original reservoir, two wells and a pump house are located near the 
northwest corner of the Historic Village.  A third well is located near the Village’s 
southeast corner.  The wells and reservoir are currently not in use, and the pump house 
was decommissioned, following the 1992 completion of two new wells, a storage 
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reservoir, and pump station at Bell Hill, located northeast of the Historic Village.  A third 
well was drilled in 1998 for purposes of blending with Well No. 2, which has 
experienced higher concentrations of manganese.  In 2000 and 2003, the majority of the 
water mains in the Historic Village were replaced with 8-inch ductile iron pipe.  
 
The Bell Hill wells and reservoir currently serve the City water system.  The Bell Hill 
storage reservoir has a total volume of 1.0 million gallons (MG).  The three Bell Hill 
wells have a combined instantaneous water right for 2,900 gallons per minute (gpm).   
 
In 1997, a new well was drilled at the Hoffman Hill location.  A 3.5 MG reservoir was 
constructed in 1999.  The Hoffman Hill booster station was completed in 2003 and a 
second well was completed the same year, however, that well was not equipped until 
2009. 
 
The former El Rancho Madrona water system was located in the southwestern corner of 
the City of DuPont.  This water system, serving 33 residential connections, was fully 
integrated into the main City of DuPont water system in 2010.  The former El Rancho 
Madrona facilities included a single 50 gpm well and a 38,000 gallon concrete, ground 
level reservoir, all of which have been or are in the process of being decommissioned.   
 
In 1976, the Weyerhaeuser Company purchased a 3,200 acre site where the DuPont 
Powder Company produced explosives until that same year.  The site included a water 
system with three wells, a distribution system, and a ground level reservoir all 
constructed in 1908 to serve as water supply and fire protection at the DuPont Powder 
Company plant.  The three wells have water right certificates totaling 2,320 gpm of 
instantaneous and 2,663 acre-feet per year of annual withdrawal water rights.  
Weyerhaeuser maintained this water system for fire protection for the old powder plant 
area and to meet current Weyerhaeuser Company needs.  The wells are currently in a 
Consent Decree area pursuant to the Model Toxics Control Act, under which remedial 
cleanup activities for the site are being conducted.  As such, the wells may not be used 
for potable water supply.  The water rights are in the process of being transferred to the 
City of DuPont and are discussed in greater detail in the Water Rights section of this 
chapter. 
 
Table 1-1 provides a summary of the water system facilities and their ages. 
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TABLE 1-1 
 

City of DuPont Water System History 
 

Water System Facility First Service Date 
DuPont Powder Co. site wells (fire protection and irrigation) (1) 1908 
Historic Village wells, 100,000-Gallon reservoir, distribution(2) Late 1920s 
El Rancho Madrona Well (S01) 1970s 
38,000-Gallon Concrete reservoir (El Rancho Madrona) 1970s 
Bell Hill Well No.1 (S03) 1990 
Bell Hill Well No.2 (S04) 1990 
1,000,000 gal. Bell Hill Reservoir (NW Historic Village) 1992 
Bell Hill Booster Pump Station 1992 
3,535,000-Gallon Hoffman Hill Reservoir 1999 
Hoffman Hill Well No.1 (S05) 1997 
Bell Hill Well No.3 (S06)  1998 
Hoffman Hill Booster Pump Station 2003 
Hoffman Hill Well No.2 (S05) 2009 
Integrate El Rancho Madrona/City of DuPont water systems(3) 2010 

(1) Water rights currently being transferred to the City of DuPont. 
(2) Not in operation since 1992. 
(3) The physical connection between the systems took place in 2010 at which time the El Rancho 

Madrona Water Facilities Inventory (WFI) was converted to the City of DuPont WFI and 
classified by DOH as a single water system. 

 
PROJECTS COMPLETED SINCE THE 2004 PLAN 
 
Table 1-2 is the Capital Improvement prioritized summary from the previous City of 
DuPont Water System Comprehensive Plan, 2004.  The summary shows the estimated 
cost, anticipated date of completion, and date completed. 
 

TABLE 1-2 
 

2004 Capital Improvement Plan Summary 
 

 
 
 
Improvement Project 

 
Estimated 

Cost in 2004 
Dollars 

Scheduled 
Date to 

Complete 
(year) 

 
Date 

Completed 
(year) 

Replace “Druck Probe” at Bell Hill Well No. 2 $3,000 2004 2009 
Replace all six control valves at Bell Hill 
Booster Station $21,000 2004 Incomplete 

Irrigation control modifications (weather 
station) 

$25,000 2004 Partially 
Complete 
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TABLE 1-2 – (continued) 
 

2004 Capital Improvement Plan Summary 
 

 
 
 
Improvement Project 

 
Estimated 

Cost in 2004 
Dollars 

Scheduled 
Date to 

Complete 
(year) 

 
Date 

Completed 
(year) 

Internal inspection/routine cleaning at Bell Hill 
Reservoir 

$7,000 2004 2009 

Pursue additional water rights through WDOE $10,000 2004 In process 
GIS System Components (computer, software) $15,000 2004 In process 
Prepare Vulnerability Analysis $20,000 2004 2004 
Install security measures at various locations $30,000 ‘04, ‘05, ‘06 In process 
Identify suitable location for new well $65,000 2005 In process 
Formalize Intertie Agreement with Joint Base 
Lewis-McChord 

$5,000 2005 Incomplete 

Convert Historic Village Reservoir to park 
equipment storage 

$50,000 2005 2008 

Install fluoride treatment at Bell/Hoffman Hills $200,000 ‘05, ‘06 Removed 
from list 

Install VFDs at the Bell Hill Booster Station $115,000 2005 In process 
Upgrade telemetry at Bell Hill Booster Station $25,000 2005 Incomplete 
Replace El Rancho Madrona water mains $326,000 2007 Incomplete 
Connect El Rancho to DuPont water system $100,000 2007 2010 
Replace old Historic Village water mains $439,000 2009 Incomplete 
Internal inspection/routine cleaning at Hoffman 
Hill Reservoir 

$7,000 2009 2009 

Update Water System Comprehensive Plan $65,000 2009 2010/2011 
Internal inspection/routine cleaning at Bell Hill 
Reservoir 

$14,000 ’10, ‘16 Future 

Internal inspection/routine cleaning at Hoffman 
Hill Reservoir 

$14,000 ’15, ‘21 Future 

Complete additional well with 1,050 gpm $1,000,000 2010 Removed 
from list 

Complete additional well with 1,050 gpm $1,000,000 2015 Future 
Complete additional well with 1,050 gpm $1,000,000 2019 Future 
Leak Detection Survey(1) $5,000 Annually Annually 
Conservation Program $1,500 Annually Annually 
Annual Consumer Confidence Report $1,500 Annually Annually 

(1) No leak detection survey has been completed. 
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LOCATION 
 
The City of DuPont is located in western Pierce County between Tacoma and Olympia, 
Washington, north and west of Interstate 5.  The Joint Base Lewis-McChord (JBLM) 
borders the City on the northeast, east, and southeast.  The Nisqually National Wildlife 
Refuge is located in the tidal flats south and west of the DuPont Puget Sound shoreline.  
The Nisqually Reach of the Puget Sound is located approximately 2.5 miles west of the 
downtown DuPont area.  Surrounding communities include Steilacoom and Lakewood, 
located approximately 5 miles to the north and northeast of the City, respectively.  A 
vicinity map is shown in Figure 1-1.  
 
RETAIL SERVICE AREA 
 
The City’s last approved Comprehensive Land Use Plan was in 2001.  A draft plan was 
completed in 2006 but never adopted by the City due to changes with Growth 
Management Act (GMA) timelines.  An extension was granted by the Governor (SSB 
6611, effective 6/10/2010) that moved the deadline for the review and evaluation of 
comprehensive land use plans and development regulations to on or before December 1, 
2014 for Pierce County and all the cities within the county.  Therefore, the City is subject 
to the approved 2001 Plan, which established 20-year land use and growth projections 
within the City limits as shown in Figure 1-2.  The City limits encompass approximately 
3,736 acres, the majority of which is still undeveloped.  Development within the service 
area was projected to proceed in a sequence of growth areas, Village I, Village II, Village 
III, Village IV, Town Center, and Industry, as defined in the City’s previous 
Comprehensive Land Use Plan.  The 2001 Comprehensive Plan reverts to an earlier 
naming convention that utilizes descriptive names rather than village numbers.  In most 
cases, the boundary lines have remained the same, just the names have been changed.  
Table 1-3 shows the correlation between ‘Village’ numbers and the descriptive names 
used in the most recent Comprehensive Plan. 
 

TABLE 1-3 
 

City of DuPont Village Names 
 
Previous Village 

Designations 
 

2001 Comprehensive Plan Designation 
Village I Palisade Village, DuPont Station, Edmond Village, Manufacturing 

Research Park and Industry 
Village II Yehle Park Village 
Village III Fort Lake Business and Technology Park 
Village IV Hoffman Hill Village (includes El Rancho Madrona) 
Historic Village Historic Village 
Town Center Civic Center, Fort Lake Business and Technology Park 
Industry Sequalitchew Village, Manufacturing Research Park and Industry 
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GEOGRAPHY AND CLIMATE 
 
TOPOGRAPHY 
 
The topography within the City limits ranges from sea level to 400 feet above mean sea 
level (MSL) with development occurring from approximately 140 feet to 400 feet.  The 
City limits encompass approximately 5.8 square miles, which are comprised of 
undulating uplands or glacial drift plains.  Bell Hill and Hoffman Hill rise above the 
uplands to elevations ranging from 260 to 400 feet, respectively.  The ground surface 
drops off to Edmond Marsh north of the Historic Village and southwest of the Historic 
Village to Lake Sellers.  
 
SOILS 
 
The geology was studied in 1979 by the USDA Soil Conservation Service which 
identified 10 soil types within the service area.  Highly permeable Spanaway soils 
comprise about 70 percent of the soil within the service area, Alderwood soils comprise 
about 20 percent, and the remaining 10 percent is comprised of various other soil types 
including Everett, Kitsap and Nisqually soils (found in the southwest portion of the City), 
and DuPont Muck, which is associated with local marshy areas.  Figure 1-3 delineates the 
various soil types in the service area. 
 
Soils within production areas of the former DuPont Works site (in the area of the golf 
course) have been found to be contaminated with chemical compounds associated with 
former explosives manufacturing.  In 1991, the Department of Ecology, the 
Weyerhaeuser Company, and the DuPont Company signed a Consent Decree pursuant to 
the Model Toxics Control Act (MTCA) under which remedial investigation/risk 
assessment/feasibility study would be conducted.  The remedial investigation determined 
the nature, extent, and magnitude of site contamination.  The risk assessment measured 
the threats to human health and the environment.  The feasibility study evaluated site 
cleanup alternatives.  The site was divided into two main areas: Parcel 1 (the former 
production area, about 636 acres) and Parcel 2 (about 205 acres). 
 
After numerous interim cleanup actions, Parcel 2 (the black powder area or Area 40) was 
cleaned up to industrial standards.  It was removed from the 1991 Consent Decree in 
August 1997, after an opportunity for public review and comment.  Lead and arsenic 
contaminated soil was removed around former building foundations and at one location 
along a former narrow gauge railroad corridor in Parcel 2. 
 
The main contaminants of concern were lead and arsenic in soil.  Lead was detected site-
wide.  Arsenic contamination was generally shallow (less than 1-foot deep) within 25 feet 
of the former narrow gauge railroad track, but was also located in other discrete areas 
(dry wells, production-related foundations, disposal areas).  Other hazardous substances 
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discovered were total petroleum hydrocarbons (TPH), mercury, di- and trinitrotoluenes 
(DNT/TNT), and benzo(a)pyrene.  DNT was the only chemical of concern in 
groundwater and concentrations are generally low, often below drinking water standards. 
 
A Draft Environmental Impact Statement (DEIS) was issued for public review and 
comment in February 2000 for a golf course/containment facility in Parcel 1, which 
would isolate and manage lead and arsenic contaminated soil.  A golf course was 
constructed over the cap/containment structure.  The final EIS was issued in July 2000. 
 
SURFACE WATER 
 
The surface water resources of the DuPont area consist of both fresh and marine waters.  
Freshwater resources include Sequalitchew Creek Springs and Sequalitchew Creek.  
Marine waters include the Nisqually Delta and Nisqually Reach of Puget Sound.  A brief 
description of the surface waters follow below.  Surface water resources and wetlands are 
shown in Figure 1-5. 
 
Sequalitchew Creek Springs 
 
One major spring and several smaller seeps are located along the north and south banks 
of the Sequalitchew Creek Canyon.  Flows originate from the Vashon Drift Aquifer; 
discharge from the spring has not been gauged. 
 
Sequalitchew Creek 
 
Sequalitchew Creek is formed by the overflow outlet of Sequalitchew Lake and enters the 
Nisqually Reach of Puget Sound in the northeast corner of the Nisqually basin.  The 
creek drains a watershed of 38.4 square miles, including the waters of Kinsey Marsh, 
Murray Creek, American Lake, Sequalitchew Lake, Hamer Marsh, MacKay Marsh, and 
Edmond Marsh.  Flows in Sequalitchew Creek typically range from 0 to 20 cubic feet per 
second (cfs).  During summer months, flows in the Creek between Edmond Marsh and 
Puget Sound are routinely absorbed into the ground and flow subterranean before 
reaching Sequalitchew Canyon. 
 
According to the 2001 City of DuPont Comprehensive Land Use Plan, water quality is 
generally good to excellent during moderate and high flow conditions.  During the 
summer when stream flows are low, violations of Class AA water standards for fecal 
coliform bacteria, pH, and dissolved oxygen have been observed.  Elevated nitrate 
concentrations have also been recorded in spring and stream waters.   
 
Intertidal Springs 
 
Several seeps are located along the Nisqually Reach bluff.  Flow for these springs 
originates from the Sequalitchew Delta Aquifer.  A large intertidal spring is located about 
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800 feet north of the mouth of Sequalitchew Creek and a smaller seep is located south of 
the mouth of Sequalitchew Creek. 
 
Miscellaneous Small Water Bodies 
 
A number of small water bodies are also located within the City and include Strickland 
Lake, Grant Lake, Lake Sellers, and Pond Lake.  Old Fort Lake, which is 14 acres in size, 
is the largest lake within the City; its depth varies with the groundwater level.  These are 
fed by groundwater and have no inlet or outlet. 
 
GROUND WATER AND AQUIFER RECHARGE 
 
Aquifers identified as underlying portions of the City of DuPont include the Vashon 
Drift, Sequalitchew Delta, Salmon Springs (Flett Creek), Stuck (Lakewood) glacial Drift, 
Orting (Lone Star), and an Unnamed Glacial Aquifer (Qugl).  In general, several low 
permeability soil layers (aquitards) and other aquifers separate the near surface aquifers 
(Vashon Drift and Sequalitchew Delta) from the deeper aquifers (such as the Stuck, 
Orting, and Qugl).  The City of DuPont’s four primary water supply wells are developed 
in the Upper Salmon Springs aquifer (Bell Hill Well Nos. 1 and 3 and Hoffman Hill Well 
Nos. 1 and 2).  Bell Hill Well No. 2 is not developed in the same aquifer as Well Nos. 1 
and 3 and Hoffman Hill Well Nos. 1 and 2.  Bell Hill Well No. 2 is developed in the 
undifferentiated outwash of the Stuck (Lakewood) glacial Drift aquifer. 
 
CLIMATE 
 
The City of DuPont area has a relatively mild, marine influenced climate, which is 
typical of Washington’s Puget Sound region.  Table 1-4 lists climatological data, 
including temperature, precipitation, and snowfall averaged over a 64-year period.  Data 
was acquired from the Puyallup 2 West Experimental Station, the closest long-term 
climatological monitoring site to the City of DuPont.  
 



Gray & Osborne, Inc., Consulting Engineers 

1-10 City of DuPont 
August 2011 Water System Comprehensive Plan 

TABLE 1-4 
 

City of DuPont (Puyallup 2 West Experimental Station) Climatological Data 
 

 
 
 

Month 

Average 
Maximum 

Temperature 
(°F) 

Average 
Minimum 

Temperature 
(°F) 

 
Average 

Precipitation 
(Inches) 

 
Average Total 

Snow Fall 
(Inches) 

January 46.3 32.0 5.59 2.9 
February 50.5 33.6 4.50 1.0 
March 54.8 35.3 4.01 0.4 
April 60.9 38.5 2.84 0.0 
May 68.1 43.1 1.94 0.0 
June 72.6 47.9 1.78 0.0 
July 78.2 50.3 0.82 0.0 
August 78.0 50.1 1.10 0.0 
September 72.2 46.5 1.87 0.0 
October 62.3 41.6 3.55 0.0 
November 51.9 36.1 5.67 0.5 
December 47.0 33.4 6.16 1.3 
Annual Average 61.9 40.7   
Annual Total   39.84 6.3 

 
GEOLOGIC HAZARD AREAS  
 
Geologically hazardous areas are areas that, because of their susceptibility to erosion, 
sliding, earthquakes, or other geological events, are not suited to siting critical public 
facilities, commercial, residential, or industrial developments consistent with public 
health or safety concerns.  Typically, the Puget Sound region is highly susceptible to 
damaging earthquakes.  Two types of surficial geologic units are particularly prone to 
earthquake hazards:  alluvial deposits and recessional outwash.  Significant seismic 
hazards (i.e., those with the greatest risk of earthquake damage) coincide with the alluvial 
plain of the Nisqually River.  Soils in this area are unconsolidated, making them 
susceptible to liquefaction hazards associated with large earthquake events.  Recessional 
outwash is located throughout the entire DuPont area.  The Coastal Atlas developed by 
the Shorelands and Coastal Zone Management Program, Washington Department of 
Ecology indicates slope stability is stable for upland areas and modified along the coast.  
Modified slopes are highly modified by human activity and include areas of significant 
excavation or filling.  Slope response to a combination of natural processes and human 
activities may be unpredictable.  Along the bluffs above the shoreline and the 
Sequalitchew Creek ravine, the slope stability is classified as Intermediate.  These slopes 
are generally steeper than 15 percent except where conditions such as weaker material 
and/or abundant groundwater exist.  
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FLOOD HAZARD AREAS 
 
The 100-year flood plain is shown in Figure 1-4.  These boundaries have been 
established in accordance with guidelines promulgated by the Federal Emergency 
Management Agency (FEMA).  FEMA highly recommends against the placement of any 
structure within the 100-year flood plain; if a structure is built within the flood plain’s 
boundaries, provisions for adequate protection against the 100-year flood must be made 
(i.e., structures within the floodplain are constructed at a minimum of one foot above the 
flood plain elevation).  However, there are currently no structures in the City of DuPont 
within a 100-year floodplain.  The 100-year flood plain boundaries surround the existing 
lakes and wetlands in the City of DuPont.  Seasonally, water elevations fluctuate in these 
wetland areas, but City development codes require buffers of 100 to 200 feet from these 
areas, which eliminates potential problems and places structures outside the 100-year 
flood plain.  
 
WETLANDS 
 
Wetlands are defined as those areas that are inundated or saturated by surface water or 
ground water at a frequency and duration sufficient to support, and under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions.  Wetlands generally include swamps, marshes, bogs, and 
similar areas. 
 
The National Wetlands Inventory documents numerous wetlands areas in and around the 
City of DuPont.  Figure 1-5 illustrates the wetlands identified by the National Wetlands 
Inventory.  A total of 14 wetlands, including forested swamp, scrub/scrub swamp, and 
emergent marsh wetlands, are located throughout the City.  Some of these wetlands are 
associated with the Sequalitchew Creek system (e.g., Edmond Marsh) and are fed by the 
Vashon Drift Aquifer.  Edmond Marsh is the largest wetland with an area of 134 acres.  
A small, fresh-water wetland is located in a glacial kettle north of Sequalitchew Creek (in 
the existing industrial area).  The glacial kettle wetland is also fed by the Vashon Drift 
Aquifer.  A number of smaller, seasonally wet, kettle depressions are located throughout 
the City.  A saltwater influenced marsh is located at the mouth of Sequalitchew Creek. 
 
UTILITY SERVICES 
 
Puget Sound Energy (PSE) supplies both electrical power and natural gas to residents of 
the City of DuPont.  Qwest Communications provides telecommunication services to 
residents of the City of DuPont.  Cable services are provided by Comcast Cable.  
 
Domestic water and storm drain systems are provided by the City of DuPont.  Sanitary 
sewer service is provided by Pierce County Utilities. 
 
Solid waste management is contracted by LeMay Industries and includes a recycling 
program. 
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EXISTING SYSTEM 
 
Figure 1-6 is an isometric schematic of the entire City of DuPont water system.  The 
figure denotes the system’s pressure zones and the locations of the major facilities 
including reservoirs, wells, booster stations, and pressure reducing valves (PRVs).  
 
SOURCE OF SUPPLY  
 
The City of DuPont currently utilizes only groundwater sources for its water supply.  The 
City holds water rights for two wells in the Historic Village which are no longer in use, 
for three wells at Bell Hill, for two wells at Hoffman Hill, and for one well in El Rancho 
Madrona.   
 
The Historic Village Wells, currently not in use, are completed in the shallow, 
unconfined Vashon aquifer.  One of the wells is also located near a 30-inch Joint Base 
Lewis-McChord sewer line.  The wells have historically experienced difficulties with 
bacteriological contamination, which may be attributable to the proximity of the sewer 
line.  The capacity of these wells is 60 gpm and 150 gpm.  They operate under a 
municipal water right and are not automatically subject to relinquishment for non-use.  
Due to water quality concerns, use of the Historic Village Wells has been suspended by 
the City.  The potential future utilization of these sources for irrigation purposes is 
discussed later in this chapter. 
 
The three Bell Hill wells and two Hoffman Hill wells supply the City water system from 
deeper aquifers with less susceptibility to contamination.  Bell Hill Well Nos. 1 and 2 are 
equipped with an auxiliary power generator for continuous operation during power 
outages.  Bell Hill Well Nos.1 and 2 are developed in different aquifers, with Well No. 2 
experiencing a high concentration of manganese.  In order to utilize Well No. 2, blending 
with Well No. 1 is required, however this does not allow for full utilization of the City’s 
water right.  Consequently, a third well, Bell Hill Well No. 3 was drilled in the same 
aquifer as Well No. 1 in order to maximize the blending potential of Well No. 2 and 
allow for more full utilization of the water right.  Bell Hill Well No. 3 is located 
approximately 1,150 feet east of the previously installed Bell Hill Wells No. 1 and 2.  
 
The two Hoffman Hill wells are situated in the southwest portion of the City in the 
vicinity of the El Rancho Madrona neighborhood.  Both wells utilize a single water right.  
Under normal operating conditions, the Hoffman Hill wells act as the primary source for 
the water system.  The proposed operation strategy is discussed in Chapter 3, System 
Analysis.   
 
The El Rancho Madrona well, completed in the same aquifer as Bell Hill Well Nos. 1 and 
3, provides service for that system alone.  The City will begin the process to transfer the 



CITY LIMITS (UGA)

FLOODPLAIN

100 YEAR

0 1,800 3,600900

SCALE: 1"=1,800'

CITY OF DUPONT

CONSULTING ENGINEERS

WATER SYSTEM COMPREHENSIVE PLAN
FIGURE 1-4

FEMA 100 YEARS FLOODPLAIN MAP



P U G
E T  S

O U N D

WETLAND #14

WETLAND #13

OLD FORT LAKE

WETLAND #11

WETLAND #12

WETLAND #9
WETLAND #8

GRANT LAKE

WETLAND #10

STRICKLAND LAKE

POND LAKE

LAKE SELLERS

BELL MARSH

WETLAND #1A

WETLAND #1C

WETLAND #1B

WETLAND #1D

EDMOND MARSH

WETLANDS:
BELL MARSH
EDMOND MARSH
GRANT LAKE
LAKE SELLERS
OLD FORT LAKE
POND LAKE
STRICKLAND LAKE
WETLAND # 1A
WETLAND # 1B
WETLAND # 1C
WETLAND # 1D
WETLAND # 8
WETLAND # 9
WETLAND # 10
WETLAND # 11
WETLAND # 12
WETLAND # 13
WETLAND # 14

CITY LIMITS (UGA)

0 1,800 3,600900

SCALE: 1"=1,800'

CITY OF DUPONT

CONSULTING ENGINEERS

WATER SYSTEM COMPREHENSIVE PLAN
FIGURE 1-5

WETLANDS MAP



BOOSTER STATION

WELL

RESERVOIR

PRV



Gray & Osborne, Inc., Consulting Engineers 

City of DuPont 1-13 
Water System Comprehensive Plan August 2011 

El Rancho Madrona water right to the Hoffman Hill wells since the El Rancho Madrona 
water system was connected to the City of DuPont water system in November of 2010. 
 
Wellhead protection is discussed in detail in Chapter 5, Wellhead Protection, of this Plan.  
The City of DuPont’s active well sources are summarized in Table 1-5. 
 

TABLE 1-5 
 

Existing Sources 
 

 
 

Well 

 
Depth 

(ft.) 

 
 

Aquifer 

Static Water 
Level (ft. below 
top of casing) 

Well Pumping 
Capacity (gpm)

Bell Hill Well No. 1 300 Upper Salmon Springs 186 900 
Bell Hill Well No. 2 516 Undifferentiated/ 

Outwash/Lakewood 
Glacial 

187 1,000 

Bell Hill Well No. 3 282.5 Upper Salmon Springs 186 1,000 
Hoffman Hill Well No. 1 500 Upper Salmon Springs 221 1,100 
Hoffman Hill Well No. 2 500 Upper Salmon Springs 221 1,100 
El Rancho Madrona (offline) 293 Upper Salmon Springs over 100 50 

 
Bell Hill 
 
Bell Hill Well No. 1, which is completed in the Upper Salmon Springs Aquifer, was 
originally drilled to a depth of 554 feet to allow for testing of a deeper Older 
Undifferentiated Outwash Aquifer.  The upper 300 feet of Bell Hill Well No. 1 was 
drilled with 16-inch casing.  An additional 254 feet was drilled with 12-inch casing to 
penetrate the deeper aquifer.  Following testing of the deep aquifer, the 12-inch casing 
was removed and the lower 254 feet of the well was filled with pea gravel and with 
bentonite where aquitards were present.  The well was subsequently completed in the 
Upper Salmon Springs Aquifer.  The static water level in Well No. 1 provides 
approximately 62 feet of available drawdown to the top of the screen assembly. 
 
The upper 362 feet of Bell Hill No. 2 was drilled with a 20-inch casing.  The remaining 
154 feet was drilled with 16-inch casing for completion in the Undifferentiated 
Outwash/Lakewood Glacial Aquifer.  The static water level provides about 269 feet of 
available drawdown.  The maximum usable drawdown based on mean sea level is 
approximately 98 feet below the static water level.  No drawdown was observed in Well 
No. 1 during pump testing of Well No. 2.  The Bell Hill facility control system operates 
the wells according to operator selected water level set points in the adjacent Bell Hill 
reservoir.  Bell Hill No. 2 has a high manganese concentration and must be blended in 
order to reduce the level of manganese below the maximum contaminant level (MCL) 
and utilize the full water right. 
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Bell Hill Well No. 3 is completed in the same aquifer as Well No.1.  The 20-inch cased 
well is screened between 197 and 261 feet below ground surface, which is 18 to 46 feet 
above mean sea-level (MSL).  This well was drilled to provide additional, high quality 
water for blending to allow optimum utilization of Well No. 2. 
 
Hoffman Hill 
 
Hoffman Hill Well No. 1 and 2 both have 16-inch casings with 18-inch surface seals and 
are completed to a depth of approximately 500 feet below ground level.  Both wells are 
completed in the Salmon Springs Aquifer with a screened interval depth of 295 to 
375 feet below grade, which is 12 to 92 feet below mean sea-level (MSL).  Well No. 2 is 
located approximately 1,900 feet northeast of Well No.1. 
 
El Rancho Madrona 
 
Like Bell Hill Well No. 1 and the Hoffman Hill wells, the El Rancho Madrona well is 
completed in the Salmon Springs Aquifer and is approximately 300 feet deep with a 
50 gpm capacity.  The 5-hp well pump delivered water to the adjacent El Rancho 
Madrona Reservoir.  The El Rancho Madrona system was integrated with the City of 
DuPont water system in November 2010.  The well will be decommissioned and the 
water right for El Rancho Madrona will be transferred to the Hoffman Hill water right 
through the Ecology application process. 
 
WATER RIGHTS  
 
All appropriations of water for public use within Washington State must be made in 
accordance with established water rights procedures, which govern the withdrawal and 
use of water.  The City of DuPont’s existing water rights include maximum instantaneous 
and total annual withdrawal limitations, and are summarized in Table 1-6 along with the 
nominal pumping capacities for the City’s active wells.  Copies of the City’s water right 
certificates and the Water Right Self-Assessment forms are included in Appendix B. 
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TABLE 1-6 
 

City of DuPont Water Rights 
 

 
 
 
 

Source 

Current 
Well 

Pumping 
Capacity 

(gpm) 

 
 

Water Right 
Number 

 
 
 

Priority Date 

 
Maximum 

Instantaneous 
Withdrawal 

(gpm) 

 
Maximum 

Annual 
Withdrawal 

(acre ft.) 

 
Supplementary 

Annual 
Withdrawal 

(acre ft.) 
Historic Village Well 
No. 1(1) 

-- G2-00800S (636) November 11, 1925 60 44 0 

Historic Village Well 
No. 2(1) 

-- G2-00799S (635) November 11, 1925 150 138 0 

El Rancho Madrona 50 G2-20970C April 27, 1973 80 18 0 
Bell Hill Well No. 1 900 G2-27326C April 22, 1988 900 1,149 0 
Bell Hill Well No. 2(2) 1,000 G2-27450P November 7, 1988 1,000 1,237 0 
Bell Hill Well No. 3 1,000 G2-29489 April 25, 1997 1,000 0(3) 1,210(3) 
Hoffman Hill Well 
Nos. 1 and 2 

1,100 each 
well 

G2-27663A December 1, 1989 2,200 774(4) 1,922(4)

Total    5,390 3,360 2,695 
(1) Due to poor water quality, the City is currently unable to use the Historic Village wells for municipal supply.  Certificate 635 and 636 were 

issued as a municipal water right and are not automatically subject to relinquishment for non-use. 
(2) Bell Hill Well No. 2 can produce 1,000 gpm, however, due to high manganese concentrations the well was routinely limited to a withdrawal 

rate of about 300 gpm.  With the addition of Bell Hill Well No. 3 and its increased blending capability, the usable withdrawal rate has 
increased to approximately 600 gpm for Bell Hill Well No. 2. 

(3) The annual quantity permitted from this well is based on an 18 hour-per-day pumping schedule at a rate of 1,000 gpm.  The permitted annual 
quantity is supplemental to rights already held by the City of DuPont. 

(4) Partially Supplemental.  According to the Record of Examination, the annual quantity permitted from these wells is based on a 12 to 14-hour-
per-day pumping schedule at a rate of 2,200 gpm.  The permit authorizes 774 acre-feet per year as a primary allocation, and 1,922 as 
supplemental to rights already held by the City of DuPont. 
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The water rights summary describes the maximum instantaneous withdrawal and the 
maximum annual withdrawal.  An instantaneous water right represents the maximum 
pumping capacity of a well or maximum diversion rate for a spring or surface water 
source.  As shown in Table 1-6, the nominal well pumping capacities for each of the 
City’s active well sources are in compliance with the maximum instantaneous withdrawal 
limitations of associated water rights. Although the Historic Village wells are not 
currently in active use, they are available for emergency service or for other municipal 
purposes such as irrigation. 
 
As shown in Table 1-6, the former El Rancho Madrona water system still has water rights 
associated with its well.  The City of DuPont intends to pursue a transfer of those rights 
to another place of withdrawal within the DuPont water system. 
 
OTHER WATER RIGHTS IN THE AREA 
 
Additional water rights within the DuPont service area, including those held by 
CalPortland and Weyerhaeuser, are described in Table 1-7.  Three Weyerhaeuser water 
rights were consolidated in April 2002 and are utilized for irrigation purposes on the golf 
course. 
 

TABLE 1-7 
 

Additional DuPont Area Water Rights 
 

 
 
 

Source 

 
Water 
Right 

Numbers 

 
 
 

Priority Dates 

Maximum 
Instantaneous 
Withdrawal 

(gpm) 

Maximum 
Annual 

Withdrawal 
(acre ft.) 

Weyerhaeuser  G2-08070C May 20, 1948 1,250 690.5 
CalPortland G2-27716A  March 12, 1990 600 960 

 
The Historic Village Wells and associated water rights have been considered for use in 
irrigation of parks and other public lands.  However, given the limited capacity 
(240 gpm) of the Historic Village wells, their aging condition, and the extensive 
improvements and infrastructure necessary to implement a dedicated irrigation piping 
supply network, utilization of the wells for irrigation supply may not be a cost effective 
option. 
 
CalPortland (formerly Lonestar NW and Glacier NW) owns and operates a large gravel 
pit and a small concrete batch plant in the City of DuPont, which both require large 
quantities of water that are withdrawn under their water rights. 
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TREATMENT 
 
A total of three wells have been constructed on the Bell Hill water facility site.  Two of 
the wells are developed in vertically separated aquifers so there is no measurable 
interference if they run simultaneously.  However, Well No. 2 exceeds the secondary 
maximum contaminant level (MCL) for manganese.  This problem has been mitigated by 
blending this source with the other two well sources.  Wells Nos.1 and 3 have excellent 
water quality.  Blending is accomplished by adjusting pump run time cycles.  The water 
is chlorinated prior to storage in the one million-gallon (MG) Bell Hill Reservoir.  There 
is a noticeable hydrogeological interference between Well No. 1 and 3.  To manage this 
interference, Well No. 3 has been equipped with Well Saver© software so that when the 
water level in Well No. 3 drops below a variable set point the pump control valve is 
throttled reducing flow.  Well No. 1 is equipped with a low well shut off feature.   
 
Water pumped via the vertical turbine pumps at the Hoffman Hill Wells is chlorinated 
prior to storage in the approximate 3.5 MG Hoffman Hill Reservoir. 
 
The operation and maintenance of the treatment system will be discussed in detail in 
Chapter 6. 
 
INTERTIES 
 
The City of DuPont has one emergency intertie with Joint Base Lewis-McChord (JBLM).  
The JBLM intertie, which is fed from a higher pressure zone, has been reconfigured for 
direct supply to the DuPont water system’s 400-foot pressure zone.  A meter was 
installed at the intertie located between the City of DuPont and JBLM.  Since the 
hydraulic gradeline (HGL) of the JBLM water system is normally slightly above the 
HGL of the DuPont system, intertie flow would normally be from JBLM to DuPont.  The 
maximum design intertie flow rate for the intertie is 1,000 gpm.  However, in emergency 
situations where the JBLM gradeline falls below that of the DuPont system, water from 
DuPont could also be used to supply JBLM.  In order to activate the intertie, the City of 
DuPont must contact JBLM and JBLM personnel must physically open their secondary 
valve.  Both the City of DuPont and JBLM must open separate valves to activate the 
intertie system.  The City of DuPont and JBLM plan to develop a finalized Interlocal 
Agreement to formalize the conditions and requirements to access water.  A Draft copy 
of the Inter-Governmental Agreement between the City of DuPont and Fort Lewis for 
Emergency Water Supply Interties and the Memorandum of Understanding for Sale of 
Utilities Services, dated February 1, 1989 are included in Appendix C. 
 
STORAGE 
 
The City of DuPont currently owns and operates three storage facilities.  Two reservoirs 
serve the main 400-foot HGL pressure zone; the 1.0 million gallon (MG) reservoir 
located at Bell Hill and the approximate 3.5 MG Hoffman Hill Reservoir serve the City 
water system.  The El Rancho Madrona water system was served by a 38,000-gallon 
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ground level reservoir via booster pumps and a pressure tank until November 2010.  It is 
now served primarily by the Hoffman Hill Reservoir.   
 
Bell Hill 
 
The 1.0 MG precast, post-tensioned concrete reservoir at Bell Hill was constructed in 
1991 to provide storage for the City’s LID #88-1 area.  The Bell Hill Reservoir’s interior 
diameter is 85 feet with a height of 23.75 ft.  The base elevation of the reservoir is 
approximately 250 feet MSL, providing an overflow elevation of 273.75 feet.  The 
reservoir is served by the three adjacent Bell Hill wells.  The reservoir supplies the City 
water system via the Bell Hill Pump Station, which boosts the pressure to the 
approximate 400-foot HGL. 
 
Hoffman Hill 
 
The approximate 3.5 MG steel reservoir at Hoffman Hill was constructed in 1999 to 
provide storage capacity for the planned expansion of the City of DuPont.  The Hoffman 
Hill Reservoir’s interior diameter is 160 feet with a height of 24 feet.  The base elevation 
of the reservoir is approximately 378 feet MSL, and the overflow elevation is 401.5 feet.  
The reservoir is served by the two adjacent Hoffman Hill wells.  The reservoir supplies 
the City water system via the distribution system along the McNeil Street extension. 
 

TABLE 1-8 
 

Storage Facilities 
 

 
 

Name 

 
 

Type 

 
 

Zone 

 
Capacity 
(gallons) 

 
Year 

Constructed 

Height to 
Overflow 

(ft) 

 
Diameter 

(ft) 

Overflow 
Elevation 

(ft) 
Bell Hill Concrete 400 1,000,000 1991 23.8 85 273.8 

Hoffman Hill Steel 400 3,535,000 1999 24 160 401.5 
 
PRESSURE ZONES 
 
The City of DuPont water system operates on three pressure zones.  The 400-foot 
Hydraulic Gradeline (HGL) zone provides service to the Palisade Village, DuPont 
Station, Edmond Village, Manufacturing Research Park, Industry, and portions of the 
Civic Center, Fort Lake Business and Technology Park, and Sequalitchew Village.  The 
Hoffman Hill Booster Pump Station supplies water to the 530-foot HGL zone.  Water 
from the Bell Hill Booster Pump Station and Hoffman Hill Reservoir serves the areas 
listed above at a nominal 400-foot HGL zone.  The Historic Village at the 360-foot HGL 
is served from the upper 400-foot pressure zone through two pressure reducing valves 
(PRVs).  Figure 1-6 shows the pressure zones and service areas. 
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BOOSTER STATIONS 
 
The City of DuPont owns and operates two booster pump stations.  The Bell Hill Booster 
Pump Station and the Hoffman Hill Booster Pump Station provide water for the City 
water system.     
 
Bell Hill 
 
The Bell Hill Booster Pump Station is equipped with six vertical turbine pumps which 
supply the 400-foot pressure zone of the City water system from the 1.0 MG Bell Hill 
Reservoir.  Pump Nos. 1, 2, and 3 each have a nominal capacity of 1,350 gpm and are 
driven by 50-hp motors.  Pump Nos. 4 and 5 are 500 gpm in capacity with 20-hp motors.  
Pump No. 6 is driven by a 15-hp motor with a 350 gpm capacity.  The pump station is 
fully operational via an auxiliary power generator. 
 
The Bell Hill control system activates the Bell Hill Booster Pump Station pumps 
according to an operator specified sequence when low pressures are detected in the 400-
foot pressure zone.  The control system deactivates pumps sequentially as appropriate 
when the combined nominal flow rate of the operating pumps exceeds the net pump 
station demand from the water system. 
 
Hoffman Hill 
 
The Hoffman Hill Booster Pump Station is a skid mounted modular unit installed inside a 
building structure at the Hoffman Hill Reservoir site.  In total, four variable speed pumps 
are incorporated into the station to serve existing and future connections in the 530-foot 
pressure zone.  Two of these pumps provide for peak day demands and are each capable 
of delivering 425 gpm at 150 feet of Total Dynamic Head (TDH).  The other two variable 
speed pumps provide fire flow and are each capable of delivering 500 gpm at 150 feet of 
TDH.  With one of the largest pumps out of service (500 gpm), the remaining three 
pumps are sized to provide peak day demand plus fire flow. 
 
Control of the Hoffman Hill Booster Pump station is maintained via a SCADA system 
similar to the Bell Hill facility with a Master Programmable Control (MPC) at City Hall 
and a Programmable Logic Control (PLC) at the booster station.  The monitoring points 
for the booster station are integrated with the City of DuPont water telemetry system.  In 
the event normal power service is interrupted, the station is equipped with a standby 
generator to keep the system operational until power service is restored. 
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TABLE 1-9 
 

Booster Station Inventory 
 

Booster Station 
Date of 

Construction 
Number 
of Pumps 

Total 
Capacity 

Motor 
(hp) 

Bell Hill Booster Station 1992    
Bell Hill Pumps 1, 2, and 3  3 1,350 gpm 50 hp 
Bell Hill Pumps 4 and 5  2 500 gpm 20 hp 
Bell Hill Pump 6  1 350 gpm 15 hp 

Total Rated Capacity  5(1) 4,050 gpm(1)  
Hoffman Hill Booster Station 2003    

Hoffman Hill Pump 1 and 2  2 425 gpm 25 hp 
Hoffman Hill Pump 3 and 4  2 500 gpm 30 hp 

Total Rated Capacity  3(1) 1,350 gpm(1)  
(1) The Number of Pumps and Total Capacity as shown are with the largest pump out of service. 
 
DISTRIBUTION SYSTEM 
 
The existing distribution system in the Northwest Landing portion of the City water 
system includes primarily 8-, 12-, and 16-inch-diameter ductile iron (DI) mains, which 
have primarily been installed subsequent to construction of the various Bell Hill (1992) 
and Hoffman Hill (1999) facilities.  Significant upgrades to the Historic Village system 
were made in 1977 and included replacement of valves and hydrants, and installation of 
individual service meters.  In 1997, construction of an emergency intertie with the 
adjacent Joint Base Lewis-McChord (formerly Fort Lewis) water system was completed.  
In 2000 and 2003, the original, 1920s Historic Village distribution system, composed 
primarily of 6-inch unlined cast iron pipe and a few hundred feet of 4-inch cast iron pipe 
was replaced.  Piping improvements have also included the completion of a small number 
of loops to complete the piping grid in the Historic Village.  Figure 1-7 depicts the City 
of DuPont water distribution system layout. 
 
The El Rancho Madrona distribution system was constructed in the late 1960s and is 
primarily comprised of 6-inch-diameter AC pipe.  The system was connected to the 
DuPont water system in 2010 and all the AC pipe is scheduled to be replaced in 2011 
with PVC lines.   
 
Table 1-10 provides an inventory of the pipes in the City of DuPont water system 
including pipe diameter and approximate length as of year 2010. 
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TABLE 1-10 
 

Pipe Length and Size 
 

 
Pipe Diameter (inches) 

Approximate Length of Pipe in 
System (lineal ft.)(1) 

3 710 
4 1,530 
6 22,830 
8 137,350 
10 120 
12 56,690 
16 30,480 

Total 249,710 
(1) The approximate length of pipe in the distribution system is an inventory including only 

the pipe owned by The City of DuPont. 
 
ADJACENT PURVEYORS 
 
The City of DuPont’s only adjacent water purveyor is the Joint Base Lewis-McChord.  
Currently, an emergency intertie exists between the City water system and JBLM.  Use of 
the intertie is for emergency purposes only and is accessed by both the City of DuPont 
and JBLM opening valves.  Figure 1-7 shows the JBLM water system boundary with the 
City of DuPont water system.  
 
RELATED PLANNING DOCUMENTS 
 
The following previous engineering studies and planning documents were consulted in 
the preparation of the 2010 Water System Comprehensive Plan: 

 
• Village Water and Sewer Systems Reconstruction Project, Brown and 

Caldwell, (January 1986) 
 
This document was prepared to evaluate the [Historic] Village water and 
sewer systems, and plan for reconstruction where necessary.  Deficiencies 
in both systems were identified and discussed.  The water system was 
found to be deficient in supply, storage, and distribution.  Water and 
wastewater characteristics were also analyzed, and reconstruction options 
for both systems were evaluated and recommended. 
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• Draft Initial Watershed Assessment Water Resources Inventory Area 
12 Chambers-Clover Creek Watershed, (March 1995) 
 
The objective of this report is to document the status of surface-water and 
ground-water resources in the Chambers-Clover Creek Watershed, which 
comprises Water Resources Inventory Area (WRIA) 12.  Key water-
management issues in the watershed which influence water-right permit 
decisions are identified and documented.  According to the Department of 
Ecology 2009 Report to the Legislature (Publication No. 09-11-033, 
WRIA 12 has implemented Phase 1 (Organization and Formation), 
Phase 2 (Watershed Assessment); however, planning stopped in Phase 3 
(Plan Approved by Planning Group and County Board) 

 
• Historic Village Water and Sewer System Facility Plan, Gray & 

Osborne, Inc., (March 1998) 
 

This document analyzed both the water and sewer systems in the Historic 
Village.  Deficiencies in both systems were identified and discussed and a 
capital improvement plan was developed. 

 
• The City of DuPont Water System Comprehensive Plan, Gray & 

Osborne, Inc., (DOH approved in March 1998 and January 2005) 
 

These documents discuss planning issues such as historical development, 
population projections, and existing and proposed land use.  A hydraulic 
evaluation of the DuPont’s two separate water systems, the City system 
and El Rancho Madrona was conducted.  Design standards were presented 
followed by recommended improvements.  Improvements were 
recommended to source capacity by adding a new production well or well 
field.  Storage improvements were recommended that included reservoir 
inspections and cleaning.  A majority of the capital improvement 
recommendations were water line replacements, connection of the El 
Rancho Madrona water system to the City of DuPont and booster station 
upgrades. 

 
• Pierce County Coordinated Water System Plan and Regional 

Supplement 2001, Pierce County Department of Public Works and 
Utilities Water Programs Division, (April 2001) 

 
This document is the “Regional Supplement of the Pierce County 
Coordinated Water System Plan” (CWSP).  The CWSP consists of two 
parts’ the “Regional Supplement,” which presents an assessment of water 
supply needs in Pierce County and a program to meet those needs; and 
individual “Water System Plans” prepared by the utilities for their 
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designated service area.  The Plan affects only public water supply 
systems.  The individual water system plans are prepared within 
established guidelines and must be consistent with the policies and 
procedures of this “Regional Supplement.”  Those individual water system 
plans that have been reviewed by the County and approved by the 
Washington State Department of Health (DOH) are incorporated by 
reference as part of this Plan and are on file with the County. 

 
• City of DuPont Comprehensive Plan, City of DuPont, 

(November 2001) 
 
This document was prepared in accordance with the Growth Management 
Act (GMA) to provide guidance for future legislative and administrative 
actions concerning such issues as land use, zoning, population, 
employment, and utilities.  The Plan establishes goals and policies for land 
use, environmental systems, open space, parks, and recreation, 
transportation, housing, capital facilities, utilities, and the natural 
environment.  

 
• Nisqually Watershed Management Plan, Nisqually Indian Tribe and 

WRIA 11 Planning Unit, (October 2003) 
 
This plan is the product of four years of collaboration, through which the 
Planning Unit has reached a common ground in creating management 
strategies and recommending actions.  The Watershed Management Plan 
is intended to serve as a locally-supported, long-term plan focusing on 
water availability, and also addressing water quality, habitat, and instream 
flows in the Nisqually Watershed (WRIA 11).  According to the 
Department of Ecology 2009 Report to the Legislature (Publication No. 
09-11-033, WRIA 11 has implemented Phase 1 (Organization and 
Formation), Phase 2 (Watershed Assessment), Phase 3 (Plan Approved by 
Planning Group and County Board), and Phase 4 (Implementation). 

 
• Fort Lewis Water System Comprehensive Management Plan, Fort 

Lewis, (November 2005) 
 
The purpose of this plan is to evaluate the water system’s water source, 
quality, transmission, distribution, and storage.  The plan recommended 
system improvements and operational modifications to meet the demands 
or regulatory requirements and infrastructure repair and replacement.  
Water quality monitoring, water conservation, system maintenance, 
emergency operation, record keeping and reporting, and wellhead 
protection were also addressed in the plan.  
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• City of DuPont Project Report for Hoffman Hill Well No. 2, City of 
DuPont, (February 2008) 
 
This document describes construction of a new well and its connection to 
the existing system.  The maximum capacity of the new well would be 
1,500 gpm, however, the normal operating production will be limited to 
1,100 gpm.  The purpose is to increase reliability, decrease demand on 
existing wells, and allow continued growth in the City.  

 
• Nisqually River Basin Plan, Volume 1 – Basin Plan & DSEIS, Pierce 

County Public Works and Utilities Water Programs Division, (June 
2008) 
 
This Nisqually River Basin Plan is intended to serve as a comprehensive 
guide to storm drainage and surface management in the portions of the 
Nisqually River Basin that are under Pierce County’s jurisdiction.  Basin 
Plans address flooding, water quality and aquatic habitat aspects of 
surface water management in the major stream systems of the non-federal 
lands within unincorporated Pierce County.  

 
RETAIL SERVICE AREA CHARACTERISTICS 
 
RETAIL SERVICE AREA 
 
The City’s 2001 Comprehensive Plan established 20-year land use and growth 
projections for the City limits.  Figure 1-2 shows the land use map from that Plan.  The 
City limits encompass approximately 3,755 acres.  According to the City’s 
Comprehensive Plan, development within the service area was projected to occur in the 
following areas:  Palisade Village (completed), DuPont Station, Edmond Village 
(completed), Manufacturing Research Park and Industry, Yehle Park Village 
(completed), Fort Lake Business and Technology Park, Hoffman Hill Village (including 
the former El Rancho Madrona), Historic Village (completed), Civic Center, and 
Sequalitchew Village.   
 
The City of DuPont has identified its Retail Service Area (RSA) in Figure 1-7.  The City 
has a duty to provide service to all requests within its RSA unless the City can describe 
how a situation does not meet one or more of the following four threshold factors 
bulleted below.  Additional detail is included in DOH’s Duty to Provide Service 
Requirement fact sheet (DOH 331-366) located in Appendix C. 
 

• Capacity:  The City must have sufficient capacity to serve water in a safe 
and reliable manner. 
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• Consistency:  The service request must be consistent with adopted local 
plans and development regulations. 

 
• Water Rights.  The City must have sufficient water rights to provide 

service. 
 

• Timely and Reasonable.  The City must be able to provide service in a 
timely and reasonable manner. 

  
ZONING AND LAND USE 
 
Land use in the City of DuPont is a mix of developed and undeveloped land.  
Approximately 2,235 undeveloped acres within the City are still to be developed by the 
Weyerhaeuser Company and its subsidiary, Quadrant Homes.  Approximately 200 acres 
in the northern region of the City is owned by CalPortland, a sand and gravel company.  
The northeastern boundary of the City abutts the Joint Base Lewis-McChord Landfill, 
which occupies 285 acres of land owned by the U.S. Army.  Existing land use is 
summarized in Table 1-11 according to the 2001 City of DuPont Comprehensive Land 
Use Plan.  Land use zoning is shown in Figure 1-2. 
 

TABLE 1-11 
 

Land Use Inventory from the 2001 City of DuPont Comprehensive Land Use Plan(1) 
 

Land Use Designation 2001 Area (acres) Buildout Area (acres)
Residential   

Single-Family 169 697 
Multi-Family 34 141 
Residential Reserve 0 210 

Commercial 3 22 
Mixed Use 0 53 
Office 43 52 
Manufacturing and Research 95 475 
Business and Technology Park 0 299 
Industrial 63 138 
Open Space 130 241 
Sensitive Areas/Buffers 581 597 
Civic 1 10 
Parks 24 102 
Schools 0 70 
Cultural and Recreation 10 204 
Landfill (U.S. Army) 285 285 

 



Gray & Osborne, Inc., Consulting Engineers 

1-26 City of DuPont 
August 2011 Water System Comprehensive Plan 

TABLE 1-11 – (continued) 
 

Land Use Inventory from the 2001 City of DuPont Comprehensive Land Use Plan(1) 
 

Land Use Designation 2001 Area (acres) Buildout Area (acres)
Roads/Utilities 82 159 
Not Yet in Use(2) 2,235 0 
TOTAL 3,755 3,755 

(1) The City of DuPont began a revision to the 2001 Comprehensive Land Use Plan in 2008 but it 
was not completed.  Minor revisions occur intermittingly, but the 2001 Comprehensive Land Use 
Plan is still in effect. 

(2) The Not Yet in Use category is comprised primarily of undeveloped land but it also includes 
portions of sensitive area buffer and open space which are not developable. 

 
FUTURE LAND USE 
 
The water system will continue to expand as development occurs within the City limits.  
The City of DuPont is expected to reach build out with a population of approximately 
12,100 in the next 20 years according to the 2001 Comprehensive Plan.  This is an 
increase from the 1995 Comprehensive Plan’s build out population estimate of 10,994.  
Future land use is discussed in Chapter 2 of this document. 
 
SERVICE AREA POLICIES AND CONDITIONS OF SERVICE 
 
The Department of Health has established a list of policies that should be addressed in a 
water system comprehensive plan.  Table 1-12 provides a list of these policies, 
description, and associated City policy documents.  Copies of the referenced City policies 
are included in Appendix C.  In addition, in 1983 the Pierce County Council declared the 
entire County to be a Critical Water Supply Service Area.  As such the Pierce County 
Coordinated Water Supply Plan (CWSP) was developed pursuant to RCW 70.116 (The 
Public Water System Coordination Act) and requires the signing of a Standard Service 
Area Agreement in order to establish a water service area.  In 1994, the City of DuPont 
submitted such a Standard Service Area Agreement to the County.  A copy of this 
agreement is included in Appendix C.  In addition, Pierce County adopted Ordinance 
No. 2003-69, which adopted the Coordinated Water System Plan and Regional 
Supplement 2001and was codified as Chapter 19D.120 PCC in 2003.  A copy of the 
Ordinance is included in Appendix C. 
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TABLE 1-12 
 

City of DuPont Service Area Policies 
 

 
Policy Name Description Current City Policy 

Water Service 
Connections 

Application for service.  Conditions applicable to all 
water service connections, including new residential, 
commercial, and industrial connection fees. 

Chapter 21.01, 130, 140, 
150, 160,170  

Extensions 
Policy  

Non-standard water service extension  Chapter 21.01, 190 

Service 
Specifications 

Owner’s service piping specifications, plumbing 
specifications, lawn sprinkler specifications 

Chapter 21.01, 200, 210, 
220 

Service 
Requirements 

New installation for service, turn-on and turn-off 
charges, liability disclaimer, disconnection of service 

Chapter 21.01, 240, 250, 
260, 270, 280, 290 

Meters Policy Ownership and installation, exchange and reinstallation, 
maintenance and repair, tests and adjustment of bill 

Chapter 21.01, 300, 310, 
320, 330 

Service Rates Monthly water service rates and service trip charge Chapter 21.01, 340, 350, 
360 

Main 
Extensions 

When required, application, preparation of plans and 
specifications, plan review, inspection fee (deposits), 
construction, acceptance, construction drawings, and 
deeds to the city 

Chapter 21.01, 370, 380, 
390, 400, 410, 420, 430, 

440 
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CHAPTER 2 
 

BASIC PLANNING DATA 
 
Basic planning data essential for the assessment of the City of DuPont’s ability to meet 
future water demands is presented in this chapter.  Information includes historical growth 
and water demands, population projections as established by the City’s 2001 
Comprehensive Plan, and projections of future water demand.  Information is used to 
evaluate the capability of the existing system and determine future needs based on 
projected trends for the next 20 years. 
 
CURRENT SYSTEM DEMANDS 
 
In this section current system demands are examined in terms of production per capita 
and sales per connection by customer class in the City of DuPont.  This information is 
later used to project future water system demands and evaluate water use efficiency. 
 
RESIDENTIAL POPULATION 
 
The analysis of local population and demographic trends is important for a broad 
understanding of the community and to anticipate future needs. 
 
The total population within the city limits of DuPont was determined to be 2,464 by the 
2000 Census.  Intercensal population data from 1968 to 2000 is available in the Office of 
Financial Management (OFM), Population Estimates for the State, Counties, Cities, and 
Towns: April 1, 1960 to April 1, 2010.  Postcensal population estimates are also provided 
by OFM for years 2001 and 2010.  According to the OFM, population in DuPont 
included modest growth from 1968 to 1995 when the population went from 360 to 588 
over the 27-year period.  Growth has dramatically increased since 1995; the 1996 
population was 690 and the census population in year 2000 was 2,452.  The estimated 
population as of April 1, 2010 was 7,930, an increase of 5,478 over a 10-year period or 
an average of 548 people per year.  Recent increases in City of DuPont population are 
primarily attributable to growth of Quadrant’s Northwest Landing development.  
However, residential growth over the last 2 years has slowed primarily due to depressed 
economic conditions. 
 
The City of DuPont adjusted the average number of people per household to be 2.92 
people per single family residence, and 2.0 people per multifamily residence, based on 
data from the 2000 Federal Census.  Previous to that, calculations were based on 2.6 
people per household for single-family residences and 2.1 persons per multi-family 
residence.  No adjustments in the average number of people per household has been made 
for this 2010 Water Plan update. 
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TOTAL SERVICE CONNECTIONS 
 
Service connection and consumption data for this Plan is based on 5 years of data 
(2005-2009).   
 
Production and consumption data in this chapter is analyzed for the system (City of 
DuPont) as a whole.  The utility billing software, instituted in 2001 breaks down water 
service by meter size.  Table 2-1A shows the City’s meter sizes and the number of 
service connections for 2009.  All City of DuPont services are metered.  

 
TABLE 2-1A 

 
Number of Service Connections by Meter Size (2009) 

 
Water Service Description No. of Connections (2009) 

Single-Family 2,625 
Life Line(1) 3 
Multi-Family 1" 2 
Multi-Family 1-1/2" 29 
Multi-Family 2" 20 
Multi-Family 4" 1 
Commercial 5/8" 9 
Commercial 1" 16 
Commercial 1-1/2" 12 
Commercial 2" 13 
Commercial 3" 4 
Commercial 6" 1 
Irrigation 1" 45 
Irrigation 1-1/2" 31 
Irrigation 2" 38 
Irrigation 3" 9 
Irrigation 6" 1 
Industrial 3" 2 
Industrial 6" 1 
Fireline 1" 36 
Fireline 1-1/2" 1 
Fireline 2" 38 
Fireline 3" 1 
Fireline 6" 4 
Fireline 10" 2 
Hydrant Permit (meters) 4(2) 
Undev Land Chg. 19(2) 
Miscellaneous -- 
Totals 2,942 

(1) Life Line is a designated reduced rate for a single-family residence. 
(2) The Water Service Descriptions for Hydrant Permit and for Undeveloped Land 

Charge are not counted in the total number of connections. 
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Table 2-1B, consolidates the meter size data from Table 2-1A into six customer classes.  
The number of accounts is taken from the last billing cycle of that year.  
 

TABLE 2-1B 
 

Service Connections by Customer Class (2005-2009) 
 

 
Customer 

Class(1) 

No. of 
Accounts 

(2005) 

No. of 
Accounts 

(2006) 

No. of 
Accounts 

(2007) 

No. of 
Accounts 

(2008) 

No. of 
Accounts 

(2009) 

Average 
No. of 

Accounts 
Single-Family 1,941 2,154 2,379 2,515 2,625 2,323 
Multi-Family 55 55 56 56 55 55 
Commercial 50 52 83 62 58 61 
Industrial 3 3 3 3 3 3 
Irrigation 85 100 112 117 124 108 
Fireline 53 47 74 78 82 67 
Total 2,187 2,411 2,707 2,831 2,947 2,617 
 
WATER USE 
 
Water production data is collected by two methods:  (1) daily telemetry recordings from 
source meters at the wells, and (2) a totalizer meter located at each wellhead and read on 
a monthly basis.  Individual service meter readings are collected every 2 months. 
 
Production and Consumption History 
 
From 2005 through 2009, average daily well production for all wells ranged from a low 
of 269,000 gallons per day (gpd) for the month of February 2005, to a high average of 
2,990,000 gpd in the month of July 2009.  Table 2-2 lists the City’s production history 
for 2005 through 2009.  The El Rancho Madrona Water System was connected to the 
main City of DuPont Water System in November 2010 and metered water production and 
consumption are based on all sources and customers.  
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TABLE 2-2 
 

Metered Water Production 
 

Year 

Total Annual 
Production 

(MG per year) 
Average Daily 

Production (gpd) 
2005 318.07 871,416 
2006 411.77 1,128,140 
2007 380.75 1,043,155 
2008 412.90 1,128,139 
2009 441.89(1) 1,210,517 

(1) Total annual production is a composite of telemetry meter readings and totalizer 
meter readings.  For all other years, annual production is tabulated from the totalizer 
meters. 

 
The City’s water consumption history based on existing customer meter data is presented 
in Table 2-3.  The total average daily consumption for the City water system ranged from 
774,195 gallons per day in 2005 to 1,150,502 gallons per day in 2009. The recent 
increases evident in both water production and consumption are primarily attributable to 
growth in the City, and the associated additional demands resulting from construction, 
irrigation, and customer use.  Due to the continued mandatory installation of low flow 
fixtures and conservation measures for all new construction, and other conservation 
measures detailed in Chapter 5, water use per capita is expected slightly decrease. 
 

TABLE 2-3 
 

Metered Water Consumption 
 

Year 

Total Annual 
Consumption 
(MG per year)

Average Daily 
Consumption (gpd) (1) 

2005 282.58 774,195 
2006 373.12 1,022,255 
2007 349.49 957,519 
2008 384.19 1,049,693 
2009 419.88 1,150,348 

(1) Consumption data was taken from City of DuPont annual reports.   
Consumption data was reported for every 2 month period for the 5 years. 

 
Figure 2-1 shows the City of DuPont’s total production and total consumption for the last 
5 years (2005-2009). 
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FIGURE 2-1 
 

Total Production and Consumption (2005-2009) 
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Table 2-4 presents a breakdown of consumption by customer class for the 5-year period 
(2005-2009) as a percentage.  The City of DuPont’s large commercial and industrial 
water users are discussed in Chapter 3. 
 

TABLE 2-4 
 

Average Percent Consumption by Customer Class (2005-2009) 
 

 
Customer Class 

Average Percent 
Consumption of Total 

Residential 55% 
Commercial 8% 
Industrial 4% 
Irrigation 33% 
Total 100% 

 
Figure 2-2 shows a graphical representation of water consumption by the four customer 
classes:  Residential, Commercial, Industrial, and Irrigation. 
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FIGURE 2-2 
 

Water Consumption by Customer Class (2005-2009) 
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Table 2-5 summarizes the 2005-2009 average day consumption by the customer classes 
delineated above. 
 

TABLE 2-5 
 

Average Daily Consumption by Class for the Period (2005-2009) 
 

 
 

Customer Class 

Average 
Number of 

Connections 

Water 
Consumption 

(MG) 

Average 
Water Sales, 
(Gal/Conn) 

Average Daily 
Water Sales, 

(Gal/Conn/Day) 
Residential Single-Family 2,323 178.36 76,785 210 
Residential Multi-Family 55 19.35 351,818 964 
Commercial 61 28.94 474,426 1,300 
Industrial 3 15.25 5,084,667 13,931 
Irrigation 108 120.17 1,116,784 3,060 
Total 2,550 362.07   
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Maximum Day Production 
 
Daily production records were reviewed for the most recent 5-year period, January 2005 
through December 2009.  The highest production days for each period are shown in 
Table 2-6.  The highest production day was July 4, 2009. 
 
The average for the 5-year period of maximum to average day ratios is 2.72.  For 
planning purposes the maximum day to average day ratio will be 2.72. 
 

TABLE 2-6 
 

Highest Water Production Days for 2005-2009  
 

 
Date 

 
Production (MG) 

Average Day for 
Year (MG)(1) 

Maximum Day to 
Average Day Ratio 

7/30/2005 2.439 0.871 2.80 
7/23/2006 2.998 1.128 2.66 
7/03/2007 2.731 1.043 2.62 
7/14/2008 3.053 1.131 2.70 
7/04/2009 3.449 1.211 2.85 
Average 2.934 1.077 2.72 

(1) Average Day is annual production divided by days in the year. 
 
DISTRIBUTION SYSTEM LEAKAGE RATE 
 
The Water Use Efficiency (WUE) Rule defines the difference between the total of all 
water production and the total of all known and credibly estimated water uses as 
Distribution System Leakage (DSL).  Annual water production, water use, and DSL are 
summarized in Table 2-7 for the last 5 years using the annual water production and 
consumption totals from tables 2-2 and 2-3, respectively. 
 

TABLE 2-7 
 

Annual Water Production, Water Use and DSL 
 

 
 
 

Year 

 
Total Annual 
Production 

(MG/Y) 

 
Total Annual 
Consumption 

(MG/Y) 

Distribution 
System 

Leakage 
(MG/Y) 

 
 

Annual 
Percent DSL 

3-year 
Running 
Average 

Percent DSL 
2005 318.07 282.58 35.49 11.2%  
2006 411.77 373.12 38.65 9.4% 
2007 380.75 349.49 31.26 8.2% 9.6% 
2008 412.90 384.19 28.71 7.0% 8.2% 
2009 441.89 419.88 21.96 5.0% 6.7% 

Average 8.2% 8.2% 
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DSL ranged from a high of 11.2 percent in 2005 to a low of 5.0 percent in 2009.  The 
WUE Rule requires municipal water systems to meet a 10 percent or less water loss 
standard.  The City of DuPont has a 5-year average of 8.2 percent, a 3-year running 
average of 6.7 percent with a continuing trend towards decreasing distribution system 
leakage.  Water Use Efficiency is discussed further in Chapter 4 of this plan. 
 
EQUIVALENT RESIDENTIAL UNITS 
 
An Equivalent Residential Unit (ERU) is the amount of water, in gallons, equivalent to 
water usage by one single-family residential customer.  The amount of water attributed to 
an ERU is calculated by dividing the total volume of water utilized in the single-family 
residential customer class by the total number of residential connections.  This number 
defines the average residential water use.  Initially, the 5-year period (2005-2009) water 
sales were used to determine water usage per ERU.  However, during the 2010 Water 
Rate Analysis discrepancies were discovered with the number of overall residential 
accounts.  In depth analysis of the year 2009 data revealed multiple account listings (in 
some cases) for individual addresses, due to a billing software anomaly that has been 
corrected.  Therefore, it was determined the most accurate ERU value should be based on 
the single corrected year of data.  In addition, production records were similarly 
scrutinized and corrected utilizing the two metering systems that are in place.  Table 2-8 
summarizes the year 2009 ERU data and calculation. 
 

TABLE 2-8 
 

Residential Connections and Water Use in 2009 
 

Residential Connections 
(average for 2009) 

Water Consumption 
(gallons per year) 

Gallons per Residential 
Connection per day 

2,576 209,372,243 223 
 
As shown in Table 2-8, average water use in 2009 per single-family residence is 
223 gpd per single-family residential connection.  This figure does not include 
Distribution System Leakage (DSL).  Using this ERU definition, the volume of water 
used by the other customer classes can be converted to equivalent numbers of residential 
services.  Non-residential uses are assigned residential equivalents based on total water 
use under each non-residential water use category.  Using water demands for 2009, total 
ERUs served by DuPont are estimated in Table 2-9. 
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TABLE 2-9 
 

ERUs for the Year 2009 
 

 
Water Use Category 

Annual Water Use 
(millions of gallons) 

Number of Meters 
(Average in 2009)(1) 

 
ERUs 

Residential Single-Family 209.37 2,576 2,576 
Residential Multi-Family 21.27 56 261 
Commercial 23.29 62 286 
Industrial 12.85 3 158 
Irrigation 153.15 121 1,882 
Distribution System Leakage (DSL) 21.96 -- 270 
Total 441.89 2,818 5,433 

(1) Residential water use for 2009 averaged 223 gallons per connection per day. 
 
MAXIMUM DAY DEMAND PER ERU 
 
As discussed above under the heading, Maximum Day Production, the estimated 
maximum day to average day ratio is 2.72.  With an average day demand per ERU of 
223 gpd, the maximum day demand is estimated at 607 gpd per ERU (223 x 2.72).  
Table 2-10 summarizes water demand statistics on a residential equivalent basis. 
 
PEAK HOUR DEMAND 
 
Peak Hour Demand (PHD) is a value that applies to the system as a whole, not to any 
individual service, and is estimated using Equation 5-3 from the Water System Design 
Manual.  This formula estimates peak hour system demands, not including fire flow: 
 
 PHD = (MDD/1440)[(C)(N)+F]18 
 
Where 
 
 PHD = Peak Hour Demand, gallons per minute 
      C = Coefficient from Water System Design Manual Table 5-1 
      N = Number of ERUs served 
      F = Factor from Water System Design Manual Table 5-1 
 MDD = Maximum Day Demand per ERU, gpd 
 
For a system with more than 500 service connection, C and F are: 1.6 and 225, 
respectively.  As derived above, MDD for DuPont is 607 gpd per ERU.  Inserting these 
numbers into the above equation yields the following: 
 
 PHD = (607/1440)[(1.6)(N)+225]+18 
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This equation simplifies to the following: 
 
 PHD = 0.67*N+113 
 
Using 5,433 current estimated ERUs from Table 2-9, the estimated peak hour demand for 
2009 would be 3,753 gpm.  The above formula will be used to estimate projected peak 
hour demands. 
 
Table 2-8 includes a summary of water demand parameters for the City of DuPont. 
 

TABLE 2-10 
 

Summary of Water Demand Statistics 
 

Demand Factor Value 
Average Day Demand per ERU, gpd 223 
Maximum Day Demand per ERU, gpd 607 
Maximum Day to Average Day Factor 2.72 
Peak Hour Demand (system-wide), gpm PHD = 0.67*N+113 

 
PROJECTED LAND USE, FUTURE POPULATION, AND WATER 
DEMANDS 
 
PROJECTED LAND USE 
 
Projected land use for the City of DuPont is established in the City of DuPont 
Comprehensive Plan, adopted by Ordinance No. 01-698 on November 13, 2001.  
Table 2-11 presents projected land use as defined by the two most recent comprehensive 
plans.  As previously stated, the 2001 Comprehensive Plan was adopted, while the 2006 
Comprehensive Plan was never adopted but is available on the Municipal Services and 
Research Center (MRSC) website.  
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TABLE 2-11 
 

Projected Land Use 
 

Land Use 
Designation 

Land Use Acres 
(2001)

Projected Land Use 
Acres (2012)(2) 

Land Use Acres 
(Build Out)

Single-Family 169 388 678 
Multi-Family 34 125 177 
Residential Reserve 0 0 0 
Office 43 43 52 
Commercial 3 22 22 
Mixed Use 0 57 57 
Manufacturing and 
Research Park 

95 95 440 

Business and 
Technology Park 

0 100 299 

Industrial 63 87 138 
Sensitive Areas 581 631 679 
Open Space 130 277 277 
Civic 1 10 10 
School 0 65 65 
Parks 24 72 106 
Cultural and 
Recreation 

10 200 204 

Military (Landfill) 285 285 285 
Major Roads 82 227 265 
Not Yet in Use(1) 2,235 1,156 0 

TOTAL 3,755 3,755 3,755 
Source:  City of DuPont Comprehensive Plan, Adopted by Ordinance No. 01-698, November 13, 2001. 
(1) The Not Yet in Use category is comprised primarily of undeveloped land but it also includes 

portions of sensitive area buffer and open space which are not developable. 
(2) Taken from the non-adopted 2006 Comprehensive Plan.  From that document, 2012 is shown to 

reflect the end of the City’s first 20 year growth period. 
 
PROJECTED POPULATION 
 
The City’s 2001 Comprehensive Plan update forecasted population growth through 
buildout.  Beginning in 2001 with a population of 2,900, the projections indicate growth 
to 6,000 by 2006, nearly 10,000 in 2012 and 12,100 at buildout.  The Plan does not 
indicate what year buildout is likely to occur.  Although the 2006 Comprehensive Plan 
update has not been approved, population projections have been updated based on 
information that was not available in 2001 such as the gravel mine expansion timeline in 
the Sequalitchew Creek area.  The mine expansion effectively halts construction for both 
single-family and multi-family units that are expected to house approximately 2,600 
people.  The forecasted buildout population in the City of DuPont is 12,100 has not 
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changed since the 2001 Comprehensive Plan.  Table 2-12 presents the most recent 
population projection based on the best available data.  
 

TABLE 2-12 
 

Projected Population  
 

Year 
Current 

Projection 
2012 8,720 
2013 8,980 
2014 9,240 
2015 9,500 
2016 9,500 
2017 9,500 
2018 9,500 
2019 9,500 
2020 9,500 
2021 9,500 
2022 9,500 
2023 9,500 
2024 9,500 
2025 9,500 
2026 9,933 
2027 10,367 
2028 10,800 
2029 11,233 
2030 11,667 
2031 12,100 

  
The projected population is based on the 2010 population of 8,200, which is an estimate 
from the Washington State Office of Financial Management (OFM).  This population 
was then projected forward based on the number of available single and multi-family 
housing unit plats remaining in Hoffman Hill Division 5, Creekside, Patriot’s Landing, 
and DuPont Station Trax.  The number of single-family housing units was multiplied by 
2.92 persons and multi-family units by 2.0 persons per unit.  Approximately 1,300 people 
are added by completing development in these subdivisions.  Adding the 2010 population 
of 8,200 to the infill population of 1,300, equates to a total of 9,500 persons.  This 9,500 
population then plateaus while gravel mining in Sequalitchew is underway, which is 
estimated to be completed in year 2025.  The population then is estimated to grow 
steadily as Sequalitchew Village is developed until buildout occurs, which is estimated to 
be in year 2031.   
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The projected population is graphically shown in Figure 2-3.   
 

FIGURE 2-3 
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FUTURE SYSTEM DEMANDS 
 
To project future water demands, ERUs for each identified water use are projected 
forward at a growth rate that reflects past trends, current conditions, and future buildout.  
Each customer class was reviewed: Residential (single-family and multi-family), 
Commercial, Industrial, Irrigation, Distribution System Leakage (DSL). 
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TABLE 2-13 
 

Projected ERUs 
 

 
Year 

Residential 
ERUs (SF)(1) 

Residential 
ERUs (MF)(2) 

Commercial 
ERUs(3) 

Industrial 
ERUs(4) 

Irrigation 
ERUs(5) 

DSL 
ERUs(6) 

Total 
ERUs(7) 

2012 2,777 305 574 164 1,882 456 6,158 
2013 2,860 314 658 180 1,977 479 6,468 
2014 2,943 323 742 196 2,071 502 6,777 
2015 3,026 333 825 212 2,165 525 7,085 
2016 3,026 333 908 228 2,214 537 7,245 
2017 3,026 333 992 244 2,263 549 7,406 
2018 3,026 333 1,075 260 2,312 560 7,565 
2019 3,026 333 1,158 276 2,361 572 7,725 
2020 3,026 333 1,242 292 2,410 584 7,886 
2021 3,026 333 1,325 308 2,459 596 8,046 
2022 3,026 333 1,408 324 2,507 608 8,205 
2023 3,026 333 1,492 340 2,557 620 8,367 
2024 3,026 333 1,575 355 2,605 631 8,524 
2025 3,026 333 1,575 379 2,617 634 8,563 
2026 3,164 348 1,575 403 2,704 655 8,848 
2027 3,302 363 1,575 427 2,791 677 9,135 
2028 3,440 378 1,575 451 2,878 698 9,420 
2029 3,578 393 1,575 475 2,965 719 9,705 
2030 3,716 408 1,575 499 3,053 740 9,991 
2031 3,854 424 1,575 522 3,140 761 10,275 

(1) Single-Family Residential ERUs were derived from population estimate in Table 2-12.  The ERU value 
was calculated by dividing the population into historic proportions of single-family (93%) and multi-
family (7%), then dividing by the average number of persons per single-family household (2.92). 

(2) Multi-Family Residential ERUs were derived from the population estimate in Table 2-12.  The ERU 
value was calculated by dividing the population into historic proportions of single-family (93%) and 
multi-family (7%), then dividing by the average number of persons per multi-family household (2.0). 

(3) Commercial ERUs were derived by calculating the per acre water consumption for current land uses 
and projecting the same per acre consumption for future water use based on projected development of 
future commercial-type land uses.  Land uses include Office, Commercial, Mixed Use, and School.  
The Business and Technology Park projected water consumption is included under commercial ERUs 
based on the requested domestic water of 251,400 gpd ADD (1,127 ERUs), projected to be phased in 
linearly from 2011 to 2024. 

(4) Industrial ERUs were derived by calculating the per acre water consumption for current land uses and 
projecting the same per acre consumption for future water use based on projected development of future 
industrial-type land uses.  Land uses include MRP and Industrial. 

(5) Irrigation ERUs were derived by calculating the subtotal of Residential (SF&MF), Commercial, and 
Industrial ERUs as 67 percent of total production minus DSL (8%) and multiplying by the historical 
average (2005-2009) for Irrigation usage (33%) from Table 2-4. 

(6) Distribution System Leakage (DSL) ERUs were calculated as 8 percent of total production as shown in 
Table 2-7. 

(7) Total ERUs is the sum of all customer classes and Distribution System Leakage.  Buildout is predicted 
to occur in 2031.  In order to project water demands at buildout, water consumption criteria were used 
to estimate water use.  As shown in Table 2-12, growth and development in DuPont are anticipated to 
continue to grow until buildout in approximately 2031.  The two previous water system plans calculated 
water demands based on anticipated land uses, acreages, dwelling units, population densities, and 
employment.  The current water system plan utilizes previous consumption patterns and population 
projections to predict future water use. 
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Total projected ERUs from Table 2-13 are used together with historic water demand 
factors from Table 2-10 to estimate projected water demands in Table 2-14.  Projected 
annual demand in millions of gallons (MG) is projected average day demand times 365 
days per year divided by one million. 
 

TABLE 2-14 
 

Projected Water Demands 
 

Year ERUs 
Average Day 
Demand, gpd 

Maximum 
Day Demand, 

gpd 
Peak Hour 

Demand, gpm 
Annual 

Demand, MG 
2012 6,158 1,373,270 3,735,294 4,239 501 
2013 6,468 1,442,391 3,923,303 4,447 526 
2014 6,777 1,511,271 4,110,657 4,654 552 
2015 7,085 1,579,910 4,297,356 4,860 577 
2016 7,245 1,615,555 4,394,309 4,967 590 
2017 7,406 1,651,440 4,491,916 5,075 603 
2018 7,565 1,687,084 4,588,869 5,182 616 
2019 7,725 1,722,729 4,685,822 5,289 629 
2020 7,886 1,758,614 4,783,429 5,397 642 
2021 8,046 1,794,258 4,880,382 5,504 655 
2022 8,205 1,829,661 4,976,679 5,610 668 
2023 8,367 1,865,787 5,074,942 5,719 681 
2024 8,524 1,900,950 5,170,584 5,824 694 
2025 8,563 1,909,620 5,194,167 5,850 697 
2026 8,848 1,973,202 5,367,110 6,041 720 
2027 9,135 2,037,025 5,540,707 6,233 744 
2028 9,420 2,100,606 5,713,650 6,424 767 
2029 9,705 2,164,188 5,886,592 6,615 790 
2030 9,991 2,228,011 6,060,189 6,807 813 
2031 10,275 2,291,352 6,232,477 6,997 836 

 
EFFECTS OF WATER CONSERVATION 
 
It is anticipated that the value of an ERU will change as the system grows to buildout.  
With promotion of water conservation, the water usage represented by an ERU may go 
down.  However, for projection of water system needs it is more conservative to assume 
that water usage per ERU will not decrease. 
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CHAPTER 3 
 

WATER SYSTEM ANALYSIS 
 
OBJECTIVE 
 
The objective of this chapter is to determine if system improvements are necessary to 
meet water quality standards and to meet projected demands.  This chapter includes the 
following elements: 
 

• System Design Standards 
• Water Quality Analysis 
• System Facilities Analysis 
• Water System Capacity Limits 
• Summary of System Needs and Concerns 

 
Based on these analyses, a summary of deficiencies and options to improve compliance 
with the required standards are identified.  Project costs and prioritization of 
recommended improvements are presented in Chapter 8, Capital Improvement Program. 
 
SYSTEM DESIGN AND CONSTRUCTION STANDARDS 
 
The City has adopted system design, water quality, and construction standards.  These 
standards are summarized in the following sections. 
 
DESIGN STANDARDS 
 
Performance and design criteria typically address the sizing and reliability requirements 
for source, 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 more specific guidance for water system design.   

 
DOH relies on various publications, agencies and the utility itself to establish design 
criteria.  The following gives a brief description of the most widely recognized 
performance and design standards. 

 
• WAC 246-290, Group A Public Water Systems, Washington State 

Department of Health (October 2009). 
 
This is the primary drinking water regulation utilized by the Washington 
State Department of Health (DOH) to assess capacity, water quality, and 
overall compliance with drinking water standards. 
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• Water Use Efficiency Rule, Washington State Department of Health 

(July 2007). 
 

The Water Use Efficiency Rule is a collection of revisions to WAC 246-
290.  The revisions add and amend certain definitions, add Water Use 
Efficiency requirements to water system planning requirements and small 
water system management plans, add a new section requiring installation 
of water service meters, and add new sections on Water Use Efficiency 
Planning, including Purpose and Applicability, Water Use Efficiency 
Program, Distribution System Leakage Standard, Water Use Efficiency 
Goal Setting, and Water Use Efficiency Performance Reports. 

 
• Water System Design Manual, Washington State Department of 

Health (December 2009). 
 
These standards serve as guidance for the preparation of plans and 
specifications for Group A public water system in compliance with 
WAC 246-290. 

 
• Recommended Standards for Water Works (RSWW), A Committee 

Report of the Great Lakes - Upper Mississippi River Board of State 
Public Health and Environmental Managers (2003). 
 
Commonly known as the Ten States Standards, this document formalizes 
the design standards recommended by a water supply committee 
representing ten Midwestern and upper Great Lake States and the 
Province of Ontario.  The report of the Water Supply Committee was first 
published in 1953, and subsequently revised and published in 1962, 1968, 
1976, 1982, 1992, 1997 and 2003.  The report presents recommendations 
for both design and construction standards; however, the construction 
standards are somewhat general in nature with minor emphasis on 
materials specifications.  Since surface water treatment is quite common in 
the Midwest and Upper Great Lakes, the Committee report tends to 
concentrate on water treatment plant design and operation.  However, the 
Ten State Standards do address a number of water distribution 
construction standards that have become generally accepted standards of 
the industry. 
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• Standard Specifications for Road, Bridge, and Municipal 
Construction, Washington State Department of Transportation, 
American Public Works Association (2010). 
 
These standards include detailed specifications for materials and 
workmanship of a wide variety of public works projects, including 
installation of public water supply facilities and restoration or facilities 
impacted by water main construction and repair. 

 
• City of DuPont Public Works Standards, (2011). 

 
These standards include detailed specifications for materials and 
workmanship for installation of water main extensions, including piping 
installation details, thrust blocking, in-line valves, fire hydrants, air release 
valves, service connections of various types, sample stations, blowoffs, 
and pavement restoration applicable to developer extensions. 
 

Table 3-1 lists the suggested DOH Water System Design Manual guidance and the City 
of DuPont’s policies with regard to each standard for general facility requirements. 
 

TABLE 3-1 
 

General Facility Requirements 
 

Standard 
DOH Water System Design Manual 

(December 2009) 
City of DuPont Water 

System Standard 
Average 
Day and 
Maximum 
Day 
Demand 

Average Day Demand (ADD) should be 
determined from previous metered water 
consumption and production data.  Maximum 
Day Demand (MDD) should be determined by 
metered production. 

Average day consumption per 
ERU is 223 gpd.  The 
maximum day to average day 
factor is 2.72, and the 
maximum day consumption 
per ERU is 607 gpd, as 
developed in Chapter 2 of this 
Plan. 

Peak Hour 
Demand 

Peak hour demand is determined using the 
following equation: 
      PHD = (MDD/1440)[(C)(N) + F] + 18 

C = Coefficient from DOH Table 5-1 
N = Number of connections, ERUs 
F = Factor of range from Table 5-1 

Peak hour demand is 
determined by applying the 
DOH Water System Design 
Manual Formula where 
MDD=607, C=1.6, and 
F=225, which simplifies to 
the equation: 
PHD=0.67*N+113 

Fire Flow 
Standard 

The minimum fire flow shall be determined by 
the local fire authority. 

The City lists fire flow 
standards in Municipal Code 
Chapters 13.05.010 and 
13.05.060  
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TABLE 3-1 – (continued) 
 

General Facility Requirements 
 

Standard 
DOH Water System Design Manual 

(December 2009) 
Suggested City of DuPont 

Standard 
Minimum 
System 
Pressure 

The system should be designed to maintain a 
minimum of 30 psi in the distribution system 
under peak hour demand and 20 psi under fire 
flow conditions during MDD. 

The system requires 45 psi 
for mandatory fire sprinkler 
activation in new 
development. 

Maximum 
System 
Pressure 

Regulations do not address maximum system 
pressure.  The Water System Design Manual, 
Chapter 8, part 8.1.7, recommends that pressures 
should not exceed 100 psi. 

DuPont’s goal is to maintain 
distribution system pressures 
below 100 psi. 

Source 18 hours of source pumping to meet maximum 
day demand.  Redundancy in all critical pumping 
systems.  Backup power supply for all critical 
pumping systems. 

Same as DOH Standard. 

Storage The sum of: 
Operational Storage Volume sufficient to prevent 
pump re-cycling. 
Equalizing Storage VES = (QPH – QS) * 150 
Standby Storage  
VSB = (2 * ADD * N) – tm * (QS – QL) 
Fire Suppression Storage VFSS (if required) = 
NFF * T 

ADD = average day demand, gpd/ERU 
N = number of ERU’s 
QPH = peak hour demand, gpm 
QS = capacity of all sources, excluding 
emergency sources, gpm 
QL = capacity of largest source, gpm 
tm = daily pump source run time,min (1440) 
NFF = needed fire flow, gpm 
T = fire flow duration, min 

Same as DOH Water System 
Design Manual, using the 
formulas provided in the 
manual, Chapter 9. 

Minimum 
Pipe Sizes 

The diameter of a transmission line shall be 
determined by hydraulic analysis.  The minimum 
size distribution system line shall be 6-inches in 
diameter, except for dead end lines not providing 
fire flow and only as justified by a hydraulic 
analysis. 

Same as DOH Water System 
Design Manual, Chapter 8. 
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TABLE 3-1 – (continued) 
 

General Facility Requirements 
 

Standard 
DOH Water System Design Manual 

(December 2009) 
Suggested City of DuPont 

Standard 
Reliability 
Recommen-
dations 

• Sources capable of supplying MDD 
within an 18-hour period 

• Sources meet ADD with largest source 
out of service 

• Back-up power equipment for pump 
stations unless there are two independent 
public power sources 

• Provision of multiple storage tanks 
• Standby storage equivalent to ADD x 2, 

with a minimum of 200 gpd/ERU 
• Low and high level storage alarms 
• Looping of distribution mains when 

feasible 
• Pipeline velocities not > 8 fps at PHD 
• Flushing velocities of 2.5 fps for all 

pipelines 

Same as DOH Water System 
Design Manual, Chapter 5.  
The City of DuPont Public 
Works Standards (2011).   

Valve and 
Hydrant 
Spacing 

Sufficient valving should be placed to keep a 
minimum of customers out of service when water 
is turned off for maintenance or repair.  Fire 
hydrants on laterals should be provided with their 
own auxiliary gate valve. 

The City lists valve and 
hydrant spacing standards in 
detail in the City of DuPont 
Public Works Standards 
(2011). 

 
Fire Suppression Standards 
 
The International Fire Code sets minimum building standards based on fire flows 
available, but does not specifically set fire flow standards for water systems.  The City of 
DuPont adopted the 2009 International Fire Code fire flow standards.  Additionally, the 
WAC 246-293-601, et seq., sets state minimum fire flow standards for water systems 
with 1,000 or more service connections, or located within a critical water supply service 
area.  The City of DuPont Water System has more than 1,000 service connections so this 
regulation does apply.  Table 3-2 provides the City of DuPont development 
classifications, minimum fire flows and durations adapted from Table B105.1 of the 
International Fire Code. 
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TABLE 3-2 
 

City of DuPont Fire Flow Standards 
 

Development Classification 
Minimum Fire 

Flow (gpm) Duration (hours) 
Single-Family Residential 1,000 2 
Schools 2,500 3 
Multi-Family Residential and Commercial 2,500 3 
Industrial 4,000 4 
 
Fire suppression in the City of DuPont is provided by full-time, part-time, and volunteer 
Fire Department staff.  Their mission is to provide quality, cost effective, emergency 
services for the preservation of life and property.  This service shall be compatible with 
the needs of the community and at levels reasonably permitted by publicly approved 
funding. 
 
Fire hydrants standards and spacing are provided in the City of DuPont Public Works 
Standards, 2011.  In single family residential areas, fire hydrants shall be installed at 
intervals not to exceed 600 feet and/or located no more than 350 feet from the back of 
any proposed lot.  In all other areas, fire hydrants shall be installed at intervals not to 
exceed 300 feet or as required by the City Fire Chief.   
 
Storage Standards 
 
The nominal volume of a water reservoir is generally the name given to a reservoir based 
on an approximation of the gross volume the reservoir, which is the amount of water the 
reservoir could hold if filled all the way to the top of the reservoir wall.  However, 
practically speaking, a reservoir cannot be filled to the top of the wall and a reservoir also 
cannot, under normal operational conditions, be drained completely while meeting 
system demand.  Therefore, there is a need to determine how much of a reservoir volume 
is effective storage and how much effective storage a water system needs. 
 
The DOH Water System Design Manual identifies the following components of reservoir 
storage volume: 
 

• Operational Storage 
• Equalizing Storage 
• Standby Storage 

• Fire Suppression Storage 
• Dead Storage 
 

 
A reservoir’s effective storage volume is the gross volume less operational storage and 
dead storage.  This volume must be large enough to accommodate the requirements for 
equalizing storage, standby storage and fire suppression storage. 
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Operational Storage 
 
Operational storage is the amount of water that flows in and out of a reservoir during 
normal system control cycling.  Reservoirs typically operate with a maximum water level 
at which all source pumps are turned off, and a minimum level at which all source pumps 
are turned on.  The amount of water that flows into and out of the reservoir between these 
two levels depends upon the operational control levels and the dimensions of the 
system’s reservoirs. 
 
Equalizing Storage 
 
Equalizing storage is the amount of water needed to meet peak system demand for a 
period of time that the system demand exceeds the system source capacity.  The DOH 
Water System Design Manual recommends that this volume be estimated as PHD minus 
source capacity for 150 minutes, but not less than zero. 
 
Standby Storage 
 
Standby Storage is water held in reserve for emergency situations, such as temporary loss 
of a water source.  The DOH Water System Design Manual recommends that this volume 
be estimated as 2 days of average day demand for the water system, less the amount of 
water that can be produced by the water system in 1 day with the largest source of supply 
out of service, but not less than 200 gallons per ERU. 
 
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 fire fighting 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 pounds per square inch (psi).   
 
Dead Storage 
 
Dead storage is the volume of the reservoir that either cannot be utilized for storage 
because it is above the maximum operational water level of the reservoir, or cannot be 
withdrawn from the reservoir at the required rates while maintaining the minimum 
required system pressure or other required operating parameter, such as chlorine contact 
time.  The amount of dead storage existing in a system depends on storage system 
dimensions, elevations, pumping systems, outlet design, and possibly other requirements 
such as disinfectant contact time. 
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Effective Storage 
 
The amount of effective storage a water system needs will be referred to as the Effective 
Storage Requirement.  The Effective Storage Requirement is based on equalizing and 
standby storage. 
 
WATER QUALITY STANDARDS 
 
The DuPont Water System is a public water supply system regulated by the Washington 
State Department of Health Drinking Water Regulations, WAC 246-290, the latest 
edition of which is dated October 2009, as well as sections of Code of Federal Regulation 
(CFR) Title 40, Parts 141 and 143, adopted by reference in WAC 246-290.  A summary 
of the water quality regulations is included in Appendix D.  Since DuPont is supplied by 
only groundwater sources, only the groundwater regulations apply. 
 
CONSTRUCTION STANDARDS 
 
Construction standards set forth the actual materials and construction standards that 
contractors, developers, and the City must follow when constructing water system facility 
improvements.  The City of DuPont Development Standards, including developer 
extension requirements, comprises a separate document entitled City of DuPont Public 
Works Standards, 2011.     
 
WATER QUALITY ANALYSIS 
 
The following sections evaluate the record of water quality for the City of DuPont.  
Water quality analysis is divided into the categories of Source Water Quality, Delivered 
Water Quality, Water Quality Reporting, and Water Quality Complaints.  Water quality 
standards that apply to the water distribution system, including coliform, lead and copper, 
disinfectant byproducts, and asbestos are discussed under the heading of Delivered Water 
Quality in this section.  A review of water quality monitoring requirements relative to 
water quality monitoring completed is included under the heading Water Quality 
Reporting, and a review of water quality problems and complaints is included under the 
heading Water Quality Complaints.  Appendix D includes a summary of the Water 
Quality Standards and a summary of the City’s water quality sampling exceedance results 
on record. 
 
SOURCE WATER QUALITY 
 
As described in Chapter 1, the City of DuPont has six well sources.  All sources are 
chlorinated prior to distribution.   
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Inorganic Chemical and Physical Water Quality 
 
General IOC Tests 
 
Inorganic chemical and physical (IOC) water quality monitoring results for the most 
recent DuPont and El Rancho Madrona sampling are summarized in Table 3-3.  The 
Maximum Contaminant Level (MCL) for all inorganic chemical and physical water 
quality parameters for which there are MCLs are listed in the right hand column.  There 
is a single recording of an exceedance of a Primary Contaminant since sample data was 
first collected in DuPont in 1995.  The MCL was exceeded for Cyanide in Hoffman Hill 
Well No. 2 on 11/12/2008 with a result of 0.500 mg/L.  This sample was taken prior to 
connecting this well to the system.  It is unknown what caused this sample exceedance.  
Subsequent sampling showed no detection of Cyanide.  The last exceedance above the 
MCL for a Secondary Contaminant was recorded in 2004 for Manganese (0.100 mg/L) at 
Bell Hill Well No. 2.   
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TABLE 3-3 
 

Inorganic Chemical Sampling Results 
 
Source Number S-03 S-04 S-05 S-06 S-09 S0-1  

Source Name Bell Hill No. 1 Bell Hill No. 2 
Hoffman 
Hill No. 1 Bell Hill No. 3 

Hoffman 
Hill No. 2 

El Rancho 
Madrona  

Sample Date 8/16/10 10/25/04 8/17/09 10/25/04 8/13/10 10/26/04 MCL 
Primary Contaminants – All results mg/L(1) unless otherwise noted 

Antimony <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 
Arsenic <0.010 0.005 <0.002 <0.002 <0.002 <0.002 0.010 
Barium <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 2.000 
Beryllium <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.004 
Cadmium <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.005 
Chromium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.100 
Copper <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 1.3(2)

Cyanide <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.200 
Fluoride <0.200 0.300 <0.200 0.200 <0.200 <0.200 4.00(3)

Lead <0.001 <0.002 <0.002 <0.002 <0.001 <0.002 0.015(2)

Mercury <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.002 
Nickel <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.100 
Nitrate-N 0.400 <0.200 0.900 0.400 0.800 0.900 10.00 
Nitrite-N <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 1.00 
Selenium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.050 
Sodium 5.00 8.00 9.00 6.00 6.00 7.00 20(5)

Thallium <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 
Total Nitrite/Nitrat
e <0.500 <0.400 0.900 <0.500 0.800 0.900 10.00 

Turbidity (NTU) <0.10 0.200 2.00 0.100 <0.100 0.100 --(6)
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TABLE 3-3 – (continued) 
 

Inorganic Chemical Sampling Results 
 
Source Number S-03 S-04 S-05 S-06 S-09 S0-1  

Source Name Bell Hill No. 1 Bell Hill No. 2 
Hoffman 
Hill No. 1 Bell Hill No. 3 

Hoffman 
Hill No. 2 

El Rancho 
Madrona  

Sample Date 8/16/10 10/25/04 8/17/09 10/25/04 8/13/10 10/26/04 MCL 
Secondary Contaminants – All results mg/L(1) unless otherwise noted

Chloride 3.00 2.00 6.00 3.00 3.00 4.00 250.0 
Fluoride <0.200 0.300 <0.200 0.200 <0.200 <0.200 4.00(3)

Iron <0.100 0.130 0.110 <0.100 <0.100 <0.100 0.300 
Manganese <0.010 0.100 <0.010 <0.010 <0.010 <0.010 0.050 
Silver <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.100 
Sulfate 8.00 2.00 9.00 8.00 9.00 10.00 250.0 
Zinc <0.200 <0.200 <0.200 <0.200 <0.200 <0.200 5.00 
Color (color units) <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 15.00 
Conductivity 
(μmho/cm)(7) 112.00 96.00 120.00 140.00 124.00 150.00 700.0 

Hardness (as 
CaCO3) 

84.00 38.00 85.00 60.00 72.00 67.00 None 
(1) Mg/L indicates milligrams per liter.  A milligram is one thousandth of a gram and one liter of water weighs approximately one thousand grams, so 

1 mg/L is equivalent to 1 part per million (ppm). 
(2) The standards for Lead and Copper are distribution system action levels based on 90th percentile distribution sample values. 
(3) Fluoride has both a primary and a secondary MCL.  Concentrations above the secondary MCL cause aesthetic problems, while concentrations above 

the primary MCL are a public health concern. 
(4) Nitrite-N sample was collected 7/8/2009. 
(5) Sodium does not actually have an MCL, but EPA has established a level of 20 mg/L as a level of concern for individuals on low sodium diet. 
(6) The turbidity MCL applies only to untreated surface water sources.  Since DuPont and El Rancho Madrona are groundwater, turbidity requirements do 

no apply. 
(7) A μmho is a micro-mho, or 1 millionth of a mho (pronounced “mō”).  A mho is a unit of electrical conductance, the inverse of an ohm, a unit of 

electrical resistance.  (Note: mho is ohm spelled backward.)  One mho of electrical conductance is capable of transmitting 1 amp of electrical current 
across a potential of 1 volt.  One μmho of conductance will transmit 1 millionth of an amp (1 micro-amp) at 1 volt, or 1 amp at 1-million volts (one 
megavolt).
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Annual Nitrate Tests 
 
IOC samples include annual nitrate samples at the entry point to the distribution system.  
NO3 is always monitored annually and is not dependent on any other rule or sampling 
schedule.  Table 3-4 summarizes the results from the last individual nitrate sampling 
conducted for each active source.  All nitrate test results are well below the MCL of 
10 mg/L, so the DuPont and El Rancho Madrona systems are in compliance with the 
standard for nitrate. 
 

TABLE 3-4 
 

Nitrate Monitoring Results(1) 
 

Source 8/17/2009 8/18/2009 12/8/2009 8/16/2010 10/15/2010 
S-03 0.400     
S-04 0.200   <0.200  
S-05 1.000    0.700 
S-06 0.300   0.400  
S-09   0.700  <0.200 
S-01  0.900  0.900  

Note:  The MCL for Nitrate is 10 mg/L 
(1) All sample results are mg/L. 
 
Radionuclides 
 
Results of all radionuclide testing since 1997 are shown in Table 3-5.  All radionuclide 
samples are well below their respective standards, so DuPont and El Rancho 
Madrona are in compliance with the radionuclide standards.  As of the writing of this 
Plan, no radionuclide sampling has been conducted at S-09 (Hoffman Hill No. 2).  
 

TABLE 3-5 
 

Test Results for Radionuclides(1) 
 

Date Analyte S-03 S-04 S-05 S-06 S-01 MCL 
12/09/1998 Gross Beta 2.0 2.0   <4.0 50.0 
11/05/1999 Gross Beta   <4.0   50.0 
01/25/2001 Gross Beta    <4.0  50.0 
03/26/2003 Gross Alpha (Minus Uranium)    ND(2) ND(2) 15.0 
10/15/2007 Radium 228    <1.0  5.0 
12/14/2007 Radium 228     <1.0 5.0 
12/08/2009 Radium 228 <1.0 <1.0 <1.0   5.0 
12/08/2009 Gross Alpha (Minus Uranium) <3.0 <3.0 <3.0   15.0 

(1) All radionuclide test results are picocuries per liter (pCi/L). 
(2) ND signifies the parameter was Not Detected. 
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Volatile Organic Chemicals 
 
Source Volatile Organic Chemicals (VOC) samples were collected on the dates indicated 
in Table 3-6 and included all sampling since 1999.  No VOCs were detected either above 
the MCL or State Reporting Limit in any of the source VOC samples.  
 

TABLE 3-6 
 

VOC Sampling History 
 

Date S-03 S-04 S-05 S-06 S-09 S-01 
02/06/2001    NE(1)   
03/15/2001 NE(1) NE(1) NE(1)   NE(1) 
06/26/2002    NE(1)   
03/25/2003   NE(1)    
10/26/2004 NE(1) NE(1)    NE(1) 
12/13/2004  NE(1)     
07/26/2006    NE(1)   
11/19/2007   NE(1)   NE(1) (2) 
07/24/2009 NE(1) NE(1)    NE(1) (2) 
08/20/2010      NE(1) 
10/15/2010     NE(1)  
(1) NE signifies the parameter did Not Exceed either the MCL or State Reporting Limit. 
(2) Date of sample collection was 8/18/2009. 
(3) Date of sample collection was 12/13/2007. 
 
Synthetic Organic Chemicals 
 
Synthetic Organic Chemicals (SOC) samples taken by the City of DuPont are 
summarized in Table 3-7.  The dates that are shown are the most recent samples taken for 
that particular panel.  No SOCs were detected either above the MCL or State Reporting 
Limit in any of the source SOC samples.  
 

TABLE 3-7 
 

SOC Sampling History 
 
Panel S-03 S-04 S-05 S-06 S-09 S-01 

Insecticide 12/21/2001 12/13/2004 12/21/2001 12/21/2001 10/14/2010 07/25/2001 
Herbicide 12/21/2001 12/13/2004 12/21/2001 12/21/2001 10/14/2010 07/25/2001 
Pesticide 12/21/2001 12/13/2004 12/21/2001 12/21/2001 10/14/2010 07/25/2001 
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DELIVERED WATER QUALITY 
 
Delivered water quality applies to a number of water quality monitoring requirements of 
the water distribution system.  Monitoring of delivered water quality is necessary because 
some water quality parameters have been demonstrated to change in the distribution 
system, or even in the plumbing of buildings.  The following sections summarize 
delivered water quality monitoring by the City of DuPont. 
 
Coliform Bacteria Monitoring 
 
WAC 246-290-300(3) sets distribution system coliform monitoring requirements, and 
WAC 246-290-310(2) sets coliform bacteria maximum contaminant levels.  In general, a 
coliform MCL violation occurs when two or more coliform samples in one sampling 
period have detectable coliform bacteria.  An Acute MCL occurs if any of the coliform 
positive samples are positive for Fecal Coliform or E. Coli.  A Non-Acute MCL occurs 
when none of the coliform positive samples are positive for Fecal Coliform or E. Coli. 
 
The number of coliform samples required per monitoring period is based on the 
population served during the monitoring period.  Each monitoring period is a calendar 
month.  The City of DuPont is required to take ten distribution system coliform samples 
per month year round.  As the population grows, the monitoring requirements will 
increase also.  A copy of the City’s Coliform Monitoring Plan (CMP) is included in 
Appendix E. 
 
The distribution coliform monitoring record since 2000 was reviewed for this Plan.  In 
the record that was reviewed, there were four positive coliform samples for the period, 
occurring in October 2001, August 2002, November 2008, and September 2009.  In each 
case, follow-up coliform samples indicated no presence of coliform.  
 
Groundwater Rule 
 
The Department of Health adopted the federal Groundwater Rule (GWR) on October 1, 
2010.  The rule builds upon the Total Coliform Rule (TCR) by addressing the health risks 
of fecal contamination in groundwater sources used by public water systems.  The basic 
requirements of the Groundwater Rule include source water monitoring (triggered and 
assessment), compliance monitoring, sanitary surveys, corrective actions, and public 
notification. 
 
Source Water Monitoring 
 
Triggered Source Water Monitoring is required when the system’s routine distribution 
samples collected under the TCR is total coliform positive.  Within 24 hours of 
notification of the total coliform positive result, the system must collect a triggered 
source sample (prior to treatment) and have it tested for E. coli.  If the triggered source 
sample is positive for E. coli, the DOH will direct the water system to either take 
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corrective action or take five additional source samples within 24 hours.  If any of the 
five additional source samples is E. coli positive, the water system must take corrective 
actions including: 
 

• Correct all significant deficiencies. 
• Provide an alternative source of water. 
• Eliminate the source of contamination. 
• Provide 4-log treatment. 

 
Since DuPont has multiple groundwater sources, it is possible to reduce the number of 
source samples the system collects by submitting a triggered source water monitoring 
plan, which includes a system map identifying each source, routine coliform monitoring 
locations, and any distribution system features that help identify the source associated 
with each sample location (such as pressure zones and isolation valves). 
 
Assessment Source Water Monitoring may be required on a case-by-case basis to 
evaluate sources that may be at risk for fecal contamination.  This usually requires the 
system to collect one source sample per month and have it tested for E. coli. 
 
Other Source Monitoring Details.  Sample Location and Size: The system must collect 
all source water samples at the source prior to treatment.  If the system is unable to meet 
these conditions, the system may request an alternative sample location by contacting 
DOH.  All E. coli samples must be at least 100 milliliters (mL) and analyzed by an 
accredited laboratory using EPA-approved methods. 
 
Compliance Monitoring 
 
Compliance monitoring confirms the effectiveness and reliability of the system’s 
treatment.  If you provide 4-log treatment for viruses and perform compliance 
monitoring, then the triggered source water monitoring requirements do not have to be 
met. 
 
For chemical disinfection, the system must monitor the residual concentration daily 
before the first customer during peak flow, and continuously monitor if the system serves 
more than 3,300 people.  The tests must confirm that the system is providing a chlorine 
residual high enough to maintain 4-log treatment.  Systems providing 4-log treatment that 
is not the result of a corrective action or state mandate may choose to do trigger source 
water monitoring instead of compliance monitoring. 
 
Sanitary Surveys 
 
GWR increases the required frequency of sanitary surveys for community water systems 
from once every 5 years to once every 3 years.  However, a community water system 
may be allowed to stay on a 5-year schedule if it provides 4-log treatment for viruses or 
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has no total coliform MCL violations, has no more than one total coliform monitoring 
violation since the last survey, and has no unresolved significant deficiencies in the 
current survey.  
 
Public Notification 
 
Systems that receive an E. coli positive result in a source water sample must notify their 
customers within 24 hours of getting their results. 
  
Disinfectant Byproduct Monitoring 
 
Disinfectant byproduct (DBP) monitoring requirements include Total Trihalomethanes 
(TTHM) and Haloacetic Acids (five) (HAA5).  WAC 246-290-300(7)(b)(ii)(A) requires 
monitoring in accordance with 40 CFR 141.132(b)(1)(i).  WAC 246-290-300(7)(b)(ii)(B) 
allows reduced monitoring with DOH approval in accordance with 40 CFR 
141.132(b)(1)(ii).  40 CFR 141.132(b)(1)(i) requires 1 sample per year per chemically 
disinfected groundwater source for systems serving fewer than 10,000 persons.  Multiple 
wells drawing from the same aquifer may be treated as one groundwater source for 
determining monitoring requirements under this rule.  40 CFR 141.132(b)(1)(ii) allows 
reduction of monitoring frequency to one sample per 3 years per chemically disinfected 
groundwater source if the average annual TTHM is less than 40 μg/L and the average 
annual HAA5 is less than 30 μg/L.  Samples are required to be taken at a point of 
maximum residence time in the water distribution system.  A copy of DuPont’s 
Disinfectant Byproduct (DBP) Monitoring Plan is located in Appendix E. 
 
The Stage 2 DBP Rule will revise residual disinfectant concentrations and maximum 
contaminant levels for disinfection byproducts.  The Stage 2 rule will require that each 
individual sample location meet the running annual average MCL.  Under the Stage 1 
rule, systems were able to average all sample locations in order to meet the MCL.  The 
final rule for Stage 2 compliance states the system must meet 80 ug/L and 60 ug/L as the 
Locational Running Annual Averages (LRAAs) for TTHMs and HAA5s, respectively.  
Systems were required (unless waived) to identify new high TTHM and HAA5 locations 
by conducting an Initial Distribution System Evaluation (IDSE).  The final rule also 
requires population-based monitoring for all systems.  Once the sample locations are 
determined, DuPont will be required to collect one sample per year for TTHMs and 
HAA5s, based on the City’s population and the source water type (groundwater).  
Compliance with the Stage 2 DBPR monitoring for systems serving less than 10,000 
people is October 1, 2013. 
 
Table 3-8 shows all the sampling results from the City of DuPont and El Rancho 
Madrona.  No samples were above the Maximum Contaminant Level (MCL).   
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TABLE 3-8 
 

TTHM and HAA5 Sampling History 
 

Date Sample Location 
TTHM Result 

(ug/L) 
HAA5 Result 

(ug/L) 
07/22/2004 Lone Star  2.700 <1.00 
07/22/2004 118th and Center  0.800 <1.00 
07/22/2004 2 Lapsley Drive Stand Pipe(1) 3.100 <1.00 
08/31/2007 118th and Center tp2 0.600 <15.00 
08/31/2007 4301 Pioneer Way tp1 ND(2) <15.00 
08/31/2007 2 Lapsley Drive Stand Pipe(1) ND(2) <15.00 
08/20/2010 2 Lapsley Drive Stand Pipe(1) 1.7 <15.00 
08/19/2010 Sinclair Drive Sample Station ND(2) <15.00 
08/19/2010 118th and Center Drive ND(2) <15.00 
08/19/2010 Glacier NW Sample Station 0.5 <15.00 

MCL (ug/L) 80.00 60.00 
(1) Two Lapsley Drive Stand Pipe is located in El Rancho Madrona. 
(2) ND signifies the parameter was Not Detected. 
 
Asbestos 
 
Asbestos fibers are measured as million fibers per liter greater than 10 micrometers in 
length (MFL>10 μm).  The MCL is 7 MFL>10 μm.  WAC 246-290-300(2)(b)(v) requires 
distribution system monitoring for asbestos in accordance with 40 CFR 141.23(b).  The 
Federal regulation requires one sample during the first 3 years of each 9-year sampling 
cycle, unless the state grants a waiver to asbestos sampling based on a demonstrated lack 
of vulnerability to asbestos in both the source water and the distribution system.  If an 
asbestos sample is required, it is to be taken under conditions where asbestos 
contamination is most likely to appear.   
 
Since the City of DuPont water distribution system has less than 10 percent asbestos 
cement pipe installed, an asbestos sample is not required by DOH to be collected from 
the distribution system.  The City of DuPont distribution system consists of less than 
1,000 lineal feet of asbestos cement pipe for the entire system. 
 
The former El Rancho Madrona water system, which consists exclusively of asbestos 
cement pipe, was required to sample their distribution system for asbestos.  The last 
sampling was conducted September 22, 2010 with a result of less than 0.128 MFL, which 
is well below the MCL of 7.0 MFL.  This entire section of the City of DuPont water 
system is scheduled to have all its water mains replaced in 2012. 
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Lead and Copper Monitoring 
 
Lead and copper monitoring is to determine if lead or copper are leaching out of water 
lines at a rate that produces concentrations that are a health concern.  The rule requires 
that 90 percent of the representative samples do not exceed the action levels for either 
lead or copper.  If more than the allowable number of samples exceed the action level for 
either lead or copper, then the water system owner must take action to reduce the 
corrosivity of the water, or take other actions such as water service line replacement, to 
reduce the level of lead and copper at the tap.  The action level for lead is 0.015 mg/L 
and the action level for copper is 1.3 mg/L. 
 
The City’s last lead and copper samples were collected in May 2011 from service 
connection taps within the water distribution system from both the DuPont and El 
Rancho Madrona water systems.  At that time 26 samples were collected for DuPont and 
six samples were collected for El Rancho Madrona. 
 
Table 3-9 summarizes DuPont’s and El Rancho Madrona’s lead and copper monitoring 
results.  The data shows that DuPont and El Rancho Madrona are in compliance with the 
lead and copper standards.  
 

TABLE 3-9 
 

Lead and Copper Monitoring Results 
 

Water System Date 

Lead, mg/L Copper, mg/L 
Highest 
Level 

90th 
Percentile 

Highest 
Level 

90th 
Percentile 

DuPont 8/25/2010 0.002 0.001 0.430 0.160 
El Rancho 8/25/2010 0.005 0.004 0.170 0.140 

Action Level   0.015  1.3 
 
WATER QUALITY MONITORING SCHEDULE 
 
Water quality monitoring is required for regulatory compliance and to monitor water 
system conditions.  The DOH is preparing to distribute an “Inorganic and Organic 
Monitoring Plan” summary to each water purveyor that will define monitoring schedules 
and sample locations.  Table 3-10 provides a monitoring schedule for the City of DuPont 
Water System. 
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TABLE 3-10 
 

City of DuPont Water System Water Quality Monitoring 
 

Parameter 
Sample 

Location Frequency Notes 
Consequence of 

Exceeding Standard 
Routine 
Coliform 

Distribution 
System 

10 samples per month.  
Refer to Water Facility 

Inventory form in 
Appendix A. 

See Coliform 
Monitoring Plan 

in Appendix E for 
addresses. 

Follow-up and Repeat 
Sampling 

Inorganic 
Chemicals 

Source (S03) One complete sample 
between 01/02 and 

12/10 

Sampled May 
2011 

Possible Treatment 
Modifications 

Source (S04) One complete sample 
between 01/02 and 

12/10 

Sampled October 
2004 

Possible Treatment 
Modifications 

Source (S05) One complete sample 
between 01/02 and 

12/10 

Sampled August 
2009 

Possible Treatment 
Modifications 

Source (S06) One complete sample 
between 01/02 and 

12/10 

Sampled October 
2004 

Possible Treatment 
Modifications 

Source (S09) One sample between 
01/08 and 12/10 

Sampled 
November 2008 

Possible Treatment 
Modifications 

Nitrates Source (S03) One sample every year Sampled August 
2009 (1) 

Possible Treatment 
Modifications 

Source (S04) One sample every year Sampled August 
2009 (1) 

Possible Treatment 
Modifications 

Source (S05) One sample every year Sampled August 
2009 (1) 

Possible Treatment 
Modifications 

Source (S06) One sample every year Sampled August 
2009 (1) 

Possible Treatment 
Modifications 

Source (S09) One sample every year Sampled 
December 2009 (1) 

Possible Treatment 
Modifications 

VOCs Source (S03) One sample between 
01/08 and 12/10  

Sampled July 
2009 

Possible Treatment 
Modifications 

Source (S04) One sample between 
01/08 and 12/10 

Sampled July 
2009 

Possible Treatment 
Modifications 

Source (S05) State Waiver through 
12/2010 

-- Possible Treatment 
Modifications 

Source (S06) State Waiver through 
12/2010 

Sampled July 
2006 

Possible Treatment 
Modifications 

Source (S09) Two samples every 3 
months  

Sampled October 
2010 

Possible Treatment 
Modifications 
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TABLE 3-10 – (continued) 
 

City of DuPont Water System Water Quality Monitoring 
 

Parameter 
Sample 

Location Frequency Notes 
Consequence of 

Exceeding Standard 
SOC 

Herbicides 
Source (S03) State Waiver through 

12/2010 
Sampled  

December 2001 
Possible Treatment 

Modifications 
Source (S04) State Waiver through 

12/2010 
Sampled  

December 2004 
Possible Treatment 

Modifications 
Source (S05) State Waiver through 

12/2010 
Sampled  

December 2001 
Possible Treatment 

Modifications 
Source (S06) State Waiver through 

12/2010 
Sampled  

December 2001 
Possible Treatment 

Modifications 
Source (S09) State Waiver through 

12/2010 
Sampled  

May 2011 
Possible Treatment 

Modifications 
SOC General 

Pesticides 
Source (S03) State Waiver through 

12/2010 
Sampled  

December 2001 
Possible Treatment 

Modifications 
Source (S04) State Waiver through 

12/2010 
Sampled  

December 2004 
Possible Treatment 

Modifications 
Source (S05) State Waiver through 

12/2010 
Sampled  

December 2001 
Possible Treatment 

Modifications 
Source (S06) State Waiver through 

12/2010 
Sampled  

December 2001 
Possible Treatment 

Modifications 
Source (S09) State Waiver through 

12/2010 
Sampled  

May 2011 
Possible Treatment 

Modifications 
SOC 

Insecticides 
Source (S03) State Waiver through 

12/2010 
Sampled  

December 2001 
Possible Treatment 

Modifications 
Source (S04) State Waiver through 

12/2010 
Sampled  

December 2004 
Possible Treatment 

Modifications 
Source (S05) State Waiver through 

12/2010 
Sampled  

December 2001 
Possible Treatment 

Modifications 
Source (S06) State Waiver through 

12/2010 
Sampled  

December 2001 
Possible Treatment  

Modifications 
 Source (S09) State Waiver through 

12/2010 
Sampled  

May 2011 
Possible Treatment 

Modifications 
SOCs – EDB 
and other soil 

fumigants 

Source (S03) State Waiver through 
12/2010 

-- Possible Treatment 
Modifications 

Source (S04) State Waiver through 
12/2010 

-- Possible Treatment 
Modifications 

Source (S05) State Waiver through 
12/2010 

-- Possible Treatment 
Modifications 

Source (S06) State Waiver through 
12/2010 

-- Possible Treatment 
Modifications 

Source (S09) State Waiver through 
12/2010 

-- Possible Treatment 
Modifications 
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TABLE 3-10 – (continued) 
 

City of DuPont Water System Water Quality Monitoring 
 

Parameter 
Sample 

Location Frequency Notes 
Consequence of 

Exceeding Standard 
SOCs – 
Dioxin, 

Endothall, 
Diquat, 

Glyphosphate 

All Sources State Waiver through 
12/2010 

-- Possible Treatment 
Modifications 

Lead and 
Copper 

Distribution 
System 

One set of 30 samples 
between 01/09 and 

12/11 

Sampled 05/2011 Additional Treatment 
Modifications 

Trihalometha
nes 

D/DBPs 
Stage 1 

Distribution 
System 

Sample in 2010 Sampled 08/10 Possible Treatment 
Modifications 

Asbestos Distribution 
System 

State Waiver through 
12/2010 

-- Possible Treatment 
Modifications 

Radionuclide
s 

(Gross 
Alpha, 

Radium 228) 

Source (S03) One sample between 
01/08 and 12/10 

Sampled 12/08 Possible Treatment 
Modifications 

Source (S04) One sample between 
01/08 and 12/10 

Sampled 12/08 Possible Treatment 
Modifications 

Source (S05) One sample between 
01/08 and 12/10 

Sampled 12/08 Possible Treatment 
Modifications 

Source (S06) One sample between 
01/08 and 12/10 

Sampled 09/10 
 

Possible Treatment 
Modifications 

(1) Nitrate analysis is included as a part of inorganic chemical analysis.  This test should not be 
duplicated in years when inorganic chemicals are tested. 

 
WATER QUALITY COMPLAINTS 
 
The City of DuPont Water Manager handles water quality complaints by investigating 
the validity of the complaint, correcting the issue if found and documenting the response 
to the complaint.  Under normal operating conditions, the City of DuPont water system 
rarely receives complaints.  The former El Rancho Madrona water system regularly 
received complaints regarding water system pressure, however since the systems have 
been connected there have been no complaints.   
 
SYSTEM COMPONENT ANALYSIS 
 
The following sections evaluate the existing water system facilities in terms of their 
capacities, physical conditions, and performance capabilities.  Facilities are evaluated 
relative to existing and projected requirements based on growth and demand projections 
from Chapter 2. 
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SOURCE OF SUPPLY  
 
A description of the City’s source of supply was presented in Chapter 1.  The City of 
DuPont is supplied by a total of five wells at two locations. 
 
According to Department of Health Design Standards, source production capacity must 
be sufficient to supply maximum day demands.  Maximum day and average day demands 
must also comply with the maximum instantaneous and maximum annual withdrawal 
limitations of associated water rights.    
 
Water Rights Analysis 
 
A summary of the City’s existing water rights is provided in Table 1-5 of Chapter 1.  The 
City of DuPont has a total instantaneous water right capacity of 5,390 gpm and an annual 
water right capacity of 3,360 acre feet per year.  The instantaneous water right capacity 
includes 210 gpm for the two Historic Village Wells and 80 gpm for the El Rancho 
Madrona Well.  These wells are no longer in service but the City still holds the rights for 
them.  Since the Historic Village wells are not physically connected to the system, the 
available water right has not been included in Table 3-11.  An analysis of the City’s 
instantaneous water rights versus projected source pumping capacity is presented in 
Table 3-12.  This analysis is based on existing accessible water rights.  The City’s Water 
Rights Self-Assessment form is included in Appendix B.   
 

TABLE 3-11 
 

Instantaneous Production Capacity versus Water Right Analysis 
 

 
 
 

Source 

Current 
Pumping 
Capacity 

(gpm) 

Maximum Instantaneous 
Withdrawal Permitted by 

Existing Water Rights 
(gpm) 

Water Right 
Surplus/ 
(Deficit), 

(gpm) 
Bell Hill #1 900 900 0 
Bell Hill #2 1,000 1,000 0 
Bell Hill #3 1,000 1,000 0 
Hoffman Hill #1 1,100 2,200(1) 0 Hoffman Hill #2 1,100 

TOTAL 5,100 5,100(2) 0 
(1) 2,200 gpm requires both Hoffman Hill wells 1 and 2 to be operating. 
(2) The total Existing Water Rights include an additional 60 gpm from the Historic Village Well 

No. 1, 150 gpm from the Historic Village Well No.2, and 80 gpm from the former El Rancho 
Madrona water system (not shown in this table) for a overall total of 5,390 gpm.  The wells that 
are potable and connected to the system total 5,100 gpm. 
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Table 3-12 shows projected peak day production versus the existing instantaneous water 
right.  
 

TABLE 3-12 
 

Projected Instantaneous Water Right Analysis 
 

 
 

Year 

Projected Peak Day 
Instantaneous 

Production (gpm)(1) 

Existing 
Instantaneous Water 

Rights (gpm) 

Instantaneous Water 
Rights Surplus/ 
(Deficit), gpm 

2012 3,461 5,100 1,639 
2013 3,635 5,100 1,465 
2014 3,809 5,100 1,291 
2015 3,982 5,100 1,118 
2016 4,072 5,100 1,028 
2017 4,162 5,100 938 
2018 4,252 5,100 848 
2019 4,342 5,100 758 
2020 4,432 5,100 668 
2021 4,522 5,100 578 
2022 4,611 5,100 489 
2023 4,702 5,100 398 
2024 4,791 5,100 309 
2025 4,813 5,100 287 
2026 4,973 5,100 127 
2027 5,134 5,100 (34) 
2028 5,294 5,100 (194) 
2029 5,455 5,100 (355) 
2030 5,615 5,100 (515) 
2031 5,775 5,100 (675) 

(1) Projected Peak Day Production is total ERUs (including DSL) times Maximum Day Demand 
(607 gpm) divided by 1,080 (minutes in 18 hours of pumping). 

 
Table 3-12 shows the City of DuPont will require additional instantaneous water rights 
beginning in year 2027.  It should be noted that the instantaneous water right depicted 
above does not account for the blending of the Bell Hill Wells.  The 5,100 gpm is the 
amount totaled of the permitted water rights minus the Historic Village Wells and the El 
Rancho Madrona Well. 
 
Table 3-13 compares the projected average annual withdrawal requirement (projected 
average day demand) with existing water rights. 
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TABLE 3-13 
 

Projected Average Annual Withdrawal Water Right Analysis  
 

Year 

Projected Annual 
Production(1) Permitted Annual 

Withdrawal (acre-ft)(2) 
Projected Surplus/ 
(Deficit) (acre-ft) (MG) (acre-ft) 

2012 501 1,538 3,160 1,622 
2013 526 1,616 3,160 1,544 
2014 552 1,693 3,160 1,467 
2015 577 1,770 3,160 1,390 
2016 590 1,810 3,160 1,350 
2017 603 1,850 3,160 1,310 
2018 616 1,890 3,160 1,270 
2019 629 1,930 3,160 1,230 
2020 642 1,970 3,160 1,190 
2021 655 2,010 3,160 1,150 
2022 668 2,049 3,160 1,111 
2023 681 2,090 3,160 1,070 
2024 694 2,129 3,160 1,031 
2025 697 2,139 3,160 1,021 
2026 720 2,210 3,160 950 
2027 744 2,282 3,160 878 
2028 767 2,353 3,160 807 
2029 790 2,424 3,160 736 
2030 813 2,496 3,160 664 
2031 836 2,567 3,160 593 

(1) Projected Annual Production is total ERUs (including DSL) times Average Day Demand 
(223 gpm) times 365 (number of days in a year). 

(2) The Permitted Annual Withdrawal (acre-ft) includes water rights for Hoffman Hill and Bell Hill 
Wells but not Historic Village and El Rancho Madrona Wells. 

 
As shown in Table 3-13, the City of DuPont will not require additional annual 
withdrawal water rights in this planning period. 
 
Source Capacity 
 
The 2001 Water Supply Design Manual published by DOH, requires that source 
production capacity meet or exceed Maximum Day Demand (MDD) of the water system.  
The Department of Health recommends that source(s) capacity is capable of supplying 
MDD within an 18-hour period.  In this case, the source capacity of 5.08 mgd (in 
18 hours of pumping) is exceeded in year 2024 when MDD is projected at 5.18 mgd.  
Table 3-14 summarizes the projected MDD in million gallons per day (mgd) versus 
available source capacity.  Also shown for comparison is the existing source capacity 
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when pumping for 24 hours, which maintains a surplus through the 20-year planning 
period. 
 

TABLE 3-14 
 

Projected Demand versus Source Capacity Analysis 
 

 
 
 

Year 

 
Projected 

Maximum Day 
Demand (mgd)  

Existing Source 
Capacity with 

24 hours of 
Pumping (mgd)(1)(3)

Existing Source 
Capacity with 

18 hours of 
Pumping (mgd)(2)(3) 

 
Source Capacity 
Surplus/(Deficit) 

(mgd)  
2012 3.74 6.77 5.08 1.34 
2013 3.93 6.77 5.08 1.15 
2014 4.11 6.77 5.08 0.96 
2015 4.30 6.77 5.08 0.78 
2016 4.40 6.77 5.08 0.68 
2017 4.50 6.77 5.08 0.58 
2018 4.59 6.77 5.08 0.48 
2019 4.69 6.77 5.08 0.39 
2020 4.79 6.77 5.08 0.29 
2021 4.88 6.77 5.08 0.19 
2022 4.98 6.77 5.08 0.10 
2023 5.08 6.77 5.08 0.00 
2024 5.17 6.77 5.08 (0.10) 
2025 5.20 6.77 5.08 (0.12) 
2026 5.37 6.77 5.08 (0.30) 
2027 5.54 6.77 5.08 (0.47) 
2028 5.72 6.77 5.08 (0.64) 
2029 5.89 6.77 5.08 (0.81) 
2030 6.06 6.77 5.08 (0.99) 
2031 6.24 6.77 5.08 (1.16) 

(1) Based on peak well pump run times of 24 hours per day.  
(2) Based on peak well pump run times of 18 hours per day in accordance with DOH Guidelines.  
(3) Source capacity based on existing wells and pumps in production, which include Bell Hill 1, 2, 3, 

and Hoffman Hill No. 1 and 2.  Blending of the Bell Hill Wells has been taken into account for 
this source capacity analysis.  Bell Hill Well No. 3 pumping capacity is approximately 1,000 gpm, 
which allows Bell Hill Well No. 2 to blend approximately 600 gpm of its total 1,000 gpm permit.  

 
STORAGE ANALYSIS 
 
Storage requirements for the City of DuPont were determined by applying the 
Department of Health Group A Water System Design Manual, August 2001, Chapter 9.  
The storage recommended according to this guidance document is based on the sum of 
the following and is shown in Figure 3-1: 
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• Operational Storage 
• Equalizing Storage 
• Standby Storage 
• Fire Suppression Storage 
• Dead Storage 

 
Effective storage is discussed on pages 3-6 to 3-8. 
 
Operational Storage 
 
Operational storage is the volume of the reservoir devoted to supplying the water system 
while, under normal operating conditions, the source(s) of supply are in “off” status.  
This volume is dependent upon the sensitivity of the reservoir water level sensors and the 
tank configuration necessary to prevent excessive cycling of source pump motors.  
Operational storage is in addition to other storage components, thus providing a factor of 
safety for equalizing, standby, and fire suppression components. 
 
Equalizing Storage 
 
Equalizing storage is typically used to meet diurnal demands which exceed the average 
day 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 determined by applying an hourly peaking factor to the maximum 
day demand.  This peaking factor was determined by using the DOH formula for peak 
hour demand found on page 5-8 of the Water System Design Manual. 
 
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 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. 
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Standby storage is calculated using the following equation: 

 
SBTMS = (2 days)(ADD)(N) – tm(QS – QL) 
SBTMS   = Standby storage component for a multiple source system (gallons) 
ADD  = Average day demand for the system (gpd/ERU) 
N = Number of ERUs 
QS = Sum of all installed and continuously available sources of supply, 

except emergency sources (gpm) 
QL = Largest capacity source available to the system (gpm) 
T = Time that remaining sources are pumped on the day when the 

largest source is not available (minutes) 
 

DOH Note:  Although standby storage volumes are intended to satisfy the requirements imposed by system 
customers for unusual situations and are addressed by WAC 246-290-420, it is recommended that a 
standby storage volume be not less than 200 gallons/ERU. 
 
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 pounds per square inch (psi).  See discussion above; Fire 
Flow Standards, with regard to City of DuPont developer standards. 
 
Fire suppression storage is calculated using the following equation: 
 

FSS  = (FF)(tm) 
FSS  = Required fire suppression storage component (gallons) 
NFF = Required fire flow rate, as specified by fire protection authority (gpm) 
tm  = Duration of FF rate, as specified by fire protection authority (minutes) 

 
Note:  The standby storage component or the Fire Suppression Storage component, whichever volume is 
smaller, can be excluded from a water system’s total storage requirement provided that such practice is not 
prohibited by:  (1) a locally developed and adopted Coordinated Water System Plan, (2) local ordinance, or 
(3) the local fire protection authority or County Fire Marshal (reference WAC 246-290-235(4)). 

 
Per the 2001 DOH Water System Design Manual, Fire Suppression and Standby Storage 
components may be “nested,” whereby the smaller storage component is deleted from 
calculations.  Since the City of DuPont has adequate storage capacity, nesting has not 
been used in this analysis. 
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Dead Storage 
 
Dead storage is considered to be any portion of the storage volume that is below the 
hydraulic gradeline required to provide a minimum domestic service pressure of 30 psi to 
any service meter or service line at the property boundary.  This provision is intended to 
prevent the construction of homes in areas of the distribution system with substandard 
operating pressure.  Typically, a standpipe has a component of its capacity that is 
intentionally designed as dead storage.  This means that below a certain water level 
within the tank, the pressure delivered to some customers falls below the 30 psi 
requirement for domestic water service.  A second system pressure requirement is that 
fire flow pressure during maximum day flow must meet a minimum of 20 psi based on 
the hydraulic grade line established by the bottom of Standby and Fire Suppression 
Storage volumes.  Any storage volume below this level is also considered dead storage.  
The City of DuPont reservoirs do not have any Dead Storage. 
 
Table 3-15 summarizes the City of DuPont storage capacity analysis. 
 

TABLE 3-15 
 

Storage Capacity Analysis 
 

Year 

Storage Requirement (MG) Available 
Storage 
(MG) 

Storage 
Surplus, 

(MG) Equalizing 
Operational 

Storage 
Minimum 
Standby 

Fire 
Flow(1) Total(2) 

2011 0.00 1.38 1.08 0.96 2.04 4.50 2.46 
2012 0.00 1.38 1.12 0.96 2.08 4.50 2.42 
2013 0.00 1.38 1.23 0.96 2.19 4.50 2.31 
2014 0.00 1.38 1.29 0.96 2.25 4.50 2.25 
2015 0.00 1.38 1.36 0.96 2.32 4.50 2.18 
2016 0.00 1.38 1.42 0.96 2.38 4.50 2.12 
2017 0.00 1.38 1.45 0.96 2.41 4.50 2.09 
2018 0.00 1.38 1.48 0.96 2.44 4.50 2.06 
2019 0.00 1.38 1.51 0.96 2.47 4.50 2.03 
2020 0.00 1.38 1.55 0.96 2.51 4.50 1.99 
2021 0.00 1.38 1.58 0.96 2.54 4.50 1.96 
2022 0.02 1.38 1.61 0.96 2.57 4.50 1.93 
2023 0.03 1.38 1.64 0.96 2.60 4.50 1.90 
2024 0.05 1.38 1.67 0.96 2.63 4.50 1.87 
2025 0.07 1.38 1.70 0.96 2.66 4.50 1.84 
2026 0.07 1.38 1.71 0.96 2.67 4.50 1.83 
2027 0.10 1.38 1.77 0.96 2.73 4.50 1.77 
2028 0.13 1.38 1.83 0.96 2.79 4.50 1.71 
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TABLE 3-15 – (continued) 
 

Storage Capacity Analysis 
 

Year 

Storage Requirement (MG) Available 
Storage 
(MG) 

Storage 
Surplus, 

(MG) Equalizing 
Operational 

Storage 
Minimum 
Standby 

Fire 
Flow(1) Total(2) 

2029 0.16 1.38 1.88 0.96 2.84 4.50 1.66 
2030 0.18 1.38 1.94 0.96 2.90 4.50 1.60 
2031 0.21 1.38 2.00 0.96 2.96 4.50 1.54 

(1) Fire flow of 0.96 (MG) is based on the Industrial Minimum Fire Flow of 4,000 gpm for a duration 
of 4 hours.  

(2) WAC 246-290-235 (4) states, “Standby and fire suppression storage volumes may be nested with 
the larger of the two volumes being the minimum available, provided the local fire protection 
authority does not require them to be additive.”  However, since City of DuPont has adequate 
storage capacity, nesting has not been used in this analysis. 

 
TREATMENT ANALYSIS 
 
The City of DuPont provides chlorine disinfection through the addition of sodium 
hypochlorite to its water system.  The City’s election to chlorinate its well sources is not 
currently a Department of Health requirement but the City does so to significantly reduce 
the potential for contamination. 
 
Bell Hill Chlorination 
 
Originally, two wells were constructed on the Bell Hill water facility site.  They were 
developed in vertically separated aquifers so there was no interference when they ran 
simultaneously.  The water quality from Well No. 1 is excellent, with no primary or 
secondary contaminants or organics detected beyond allowable limits.  The water quality 
of Well No. 2 is good except for high manganese; 0.16 mg/L versus the 0.05 mg/L 
standard.  Manganese is a secondary contaminant, meaning potential aesthetic (stains 
laundry, etc.) problems, rather than potential health hazards.  The recommended method 
of controlling the manganese is through blending with the low manganese water from 
Well No. 1.  This has been accomplished by City operators by varying the length of 
pumping cycles.  A third well, Well No. 3 was drilled to maximize the water right with 
the necessity of blending. 
 
The residual chlorine concentration target is 0.4 to 0.5 mg/L.  This is maintained by 
injecting 12 percent sodium hypochlorite solution into the discharge of the wells at Bell 
Hill prior to entry into the Bell Hill Reservoir.   
 
Hoffman Hill Chlorination 
 
On-site generation of sodium hypochlorite is used at both Hoffman Hill well locations.  
Sodium hypochlorite is generated at a concentration of approximately 0.8 percent and 
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injected into the water main prior to entry to the Hoffman Hill Reservoir.  Water quality 
is excellent, with no primary or secondary contaminants or organics detected beyond 
allowable limits. 
 
BOOSTER STATIONS ANALYSIS 
 
The City of DuPont operates two booster pump stations; the Bell Hill Booster Pump 
Station is categorized as an open system and Hoffman Hill Booster Pump Station is 
categorized as a closed system.  An open system booster pump station transfers water to a 
higher pressure zone governed by an atmospheric storage tank.  A closed booster pump 
station is one which transfers water to a higher pressure zone closed to the atmosphere. 
 
Bell Hill Booster Station 
 
To provide for satisfactory operation and meet the requirements of WAC 246-290-230, 
an open system booster pump station must be designed to meet the maximum day 
demand (MDD) for the system or a specific pressure zone.  At a minimum, the design is 
expected to ensure that MDD can be met with all pumps, in service, and that average day 
demand (ADD) can be met with the largest pump out of service.  For open systems, any 
needed fire-flow capability needs to be analyzed in conjunction with the fire suppression 
storage provided in the relevant pressure zone. 
 
Requirement 1:  MDD with all pumps operating 
 

• Buildout MDD for the zone supplied by the Bell Hill Booster Pump 
Station is 5.01 mgd.  The total capacity of the station with all pumps 
operating is 5,400 gpm (7.78 mgd). 

 
Requirement 2:  ADD with the largest capacity pump off line  

 
• Buildout ADD for the zone supplied by the Bell Hill Booster Pump 

Station is 1.87 mgd.  The capacity of the station with the largest pump off 
line is 4,050 gpm (5.83 mgd). 

 
Control of Bell Hill is maintained via a Supervisory Control and Data Acquisition 
(SCADA) system, which consists of a headquarters unit with a PC for graphical interface 
and a Programmable Logic Controller (PLC), all located at the Bell Hill complex.  This 
headquarters unit links and coordinates all the facilities; each remote PLC has the 
capability of operating its facility independently from the headquarters unit.  The unit has 
an auto dialer that is the only external notification of a system problem, the auto dialer 
calls a series of phone numbers until acknowledged when a remote facility has a problem, 
headquarters is down, or there is a extended power outage (2 minutes or more).  
Headquarters is accessible off site via “PC Anywhere”; there is a dedicated laptop that is 
carried by the staff person that is “on call” as well as several other PCs in the City.  This 
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unit has a wide variety of motioning and control functions that provides supervisory 
control of the entire water system.  At this location there is generator back up for the 
headquarters unit and an additional uninterruptible power supply for the graphical 
interface to bridge the time until the generator is up to speed.   
 
In the event of a failure of the headquarters unit, local control of the pump station by the 
PLC is initiated.  With the headquarters unit in control of operation, Pump No. 6 runs 
continuously in order to maintain system pressure.  An 8-inch bypass pressure relief 
valve regulates system pressure.  As flow demand increases (300 gpm and higher), the 
headquarters unit selects among eight possible combinations (levels) of pumps.  The 
level of pumping selected by the unit is based upon the most efficient combination of 
flow for the demand requirement at any given time.  The PLC at Bell Hill has override 
capabilities via hand/off/auto (HOA) switches; this has a simple display to show current 
conditions and current alarms.  This unit once programmed is capable to operate in local, 
pressure mode independently from headquarters. 
 
During normal operation, the Bell Hill wells pump directly to the 1.0 MG Bell Hill 
Reservoir.  The booster pumps draw from the reservoir and discharge directly into the 
distribution system.  An emergency bypass main enables well water to flow directly into 
the distribution system in the event of a pump station failure.  A schematic of the Bell 
Hill Booster Pump Station is provided as Figure 3-2. 
 
The following after hours SCADA emergencies will trigger an autodial callout:  
 

• Hi/Low Pressure 
• Hi/Low Reservoir Elevation 
• Intrusion 
• Fire 
• Telemetry Failure 
• High Pump On 

 
Hoffman Hill Booster Station 
 
The Hoffman Hill Booster Pump Station is a skid mounted modular unit installed inside a 
building structure.  In total, four variable speed pumps are incorporated into the station.  
Two of these pumps provide for peak day demands and are each capable of delivering a 
capacity of 425 gpm at 150 feet of TDH.  The other two variable speed pumps provide 
fire flow and are each capable of delivering a capacity of 500 gpm at 150 feet of TDH.  
With one of the largest pumps out of service (500 gpm), the remaining three pumps are 
sized to provide peak day demand plus fire flow. 
 
In a closed system booster pump station, the entire flow and pressure required by the 
service area is supplied by the pumps in the station.  Since the regulations require that the 
system provide peak hour demand (PHD) at no less than 30 psi at all service connections 
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throughout the distribution system, a closed system booster pump station is expected to 
be designed to meet this requirement [WAC 246-290-230(5)].  For purposes of 
reliability, it is recommended that this capability be provided when the largest capacity 
booster pump is out of service. 
 
A closed system booster pump station must also be capable of meeting fire suppression 
requirements.  The pumping system must be capable of supplying maximum day demand 
plus fire flow described in WAC 246-290-230(6) while maintaining a minimum of 20 psi 
at ground level at all points in the distribution system.  If the public water system is 
located in an area governed by the Public Water System Coordination Act of 1977 
(PWSCA), the fire flow must be met even when the largest capacity booster pump is out 
of service [WAC 246-293-660(1)]. 
 
Requirement 1:  PHD with the largest capacity pump off line 
 

• Buildout PHD for the zone supplied by the Hoffman Hill Booster Pump 
Station is calculated at 581 gpm [MDD (342 gpm) x peaking factor (1.7)]. 
The capacity of the station with the largest pump off line is 1,350 gpm. 

 
Requirement 2:  MDD while supplying fire flow with the largest capacity pump off line  

 
• Buildout MDD for the zone supplied by the Hoffman Hill Booster Pump 

Station is 342 gpm (0.49 mgd) plus the 1,000 gpm for fire flow equals 
1,342 gpm.  The capacity of the station with the largest pump offline is 
1,350 gpm. 

 
Control of the Hoffman Hill Booster Station is also maintained via a SCADA system, 
linked to headquarters at the Bell Hill complex via a dedicated phone line.  The upper 
pressure zone booster station unit has override capabilities via hand/off/auto (HOA) 
switches; this has a simple display to show current conditions and alarms, in addition to a 
chart recorder.  The station is equipped with a standby generator to keep the system 
operational until power service is restored in the event normal power service is 
interrupted.  Hoffman Hills Well No. 1 and Well No. 2 pump to the Hoffman Hill 
Reservoir.  Each of the Hoffman Hills wells is equipped with a standby generator.  A 
schematic of the Hoffman Hill Booster Pump Station is provided as Figure 3-3. 
 
DISTRIBUTION SYSTEM  
 
The City of DuPont water distribution system includes over 47 miles of water mains.  
The system is comprised of three main areas; Historic Village, El Rancho Madrona, and 
Northwest Landing.  The Historic Village is the contains the oldest distribution system 
within the City, the last significant upgrades in Historic Village were made in 1977 and 
included replacement of valves, hydrants, and the installation of individual service 
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meters.  Water main replacement projects are regularly planned for and constructed 
beginning with the most vulnerable mains in that area.   
 
The former El Rancho Madrona Water System serves 33 single-family residences and is 
now connected with the DuPont Water System.  The original water distribution system, 
constructed in the late 1960s and early 1970s is still in use and comprised of asbestos 
cement (AC) water mains.  Replacement of the entire distribution system is currently in 
the planning phase and will be replaced in 2012. 
 
The existing water distribution system in the Northwest Landing portion of the City, 
makes up by far the largest segment of the overall water system and was installed after 
1992.  It is in excellent condition.   
 
HYDRAULIC MODELING 
 
This section presents information on the computer hydraulic model of the City’s water 
system and the results of hydraulic analyses conducted to evaluate the existing and future 
capabilities of the water system. 
 
The operation of a municipal water system involves dynamic interactions between 
various water system components, including source, storage, pumping, transmission, and 
distribution system facilities.  These interactions and their effect on the level of service 
provided to the City’s customers are dependent on the distribution and magnitude of 
water demands within the system and the performance characteristics of the water system 
facilities.  In addition, infrequent high water demand events, such as fire fighting and 
other emergencies, can significantly alter the normal flow patterns and pressures in the 
municipal water system and its components.  These factors must be considered in 
analyzing the ability of a water system to provide for future demands, while maintaining 
an adequate level of water service to customers. 
 
The development of a computer hydraulic model, which can accurately and realistically 
simulate the response of a water system under a variety of conditions and scenarios, has 
become an increasingly important element in the planning, design, and analysis of 
municipal water systems.  The Washington State Department of Health’s WAC 246-290 
requires hydraulic modeling as a component of water system comprehensive plans.  
 
HYDRAULIC MODELING SOFTWARE 
 
The City’s water system has been analyzed using MWHSoft’s H2ONet hydraulic 
modeling software, which operates in an AutoCAD computer-aided design and drafting 
environment.  The H2ONet model was created from an existing CYBERNET hydraulic 
model developed during the completion of the City’s Water System Comprehensive Plan 
(1998).  The current model has been modified to include transmission, distribution, 
source, storage, and pumping facilities added since 1998.  The model was subsequently 
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updated in 2004 and 2011 and has been utilized to model developer projects to determine 
flow and pressure availability in the water system for various developer scenarios.  
 
The H2ONet model is configured with a graphical user interface.  Each water system 
element, including pipes, pumps, nodes, and reservoirs is assigned a unique graphical 
representation within the model.  Each element is assigned a number of attributes specific 
to its function in the actual water system.  Typical element attributes include spatial 
coordinates, elevation, water demand, pipe lengths and diameters, pump curves and 
control settings, and critical water levels for reservoirs.  With attributes of each system 
element as the model input, the H2ONet software produces the model output in the form 
of flows and pressures throughout the simulated water system. 
 
MODEL ASSUMPTIONS 
 
Prior to the calibration of the hydraulic model, the basic layout of the water system is 
recreated within the model.  The lengths, diameters, and connection points of system 
piping are assigned using an updated base map of the water system.  The locations of 
normally closed valves, check valves, and pressure reducing valves (PRVs) are also 
found on water system base maps, while the critical elevations of the City’s reservoirs are 
taken from the City’s SCADA system settings and the system storage analysis.  The 
assumptions regarding the modeling of the City’s water sources, system demands, and 
the settings of PRVs are included in the following sections.   
 
Source 
 
The City’s sources of supply include Bell Hill Well Nos. 1, 2 and 3, and Hoffman Hill 
Well Nos. 1 and No. 2.   
 
Booster stations 
 
The City’s Bell Hill and Hoffman Hill booster stations are included in the hydraulic 
model.  Pump curves have been assigned to each pump based on data obtained from the 
City.  The pressure sustaining valve at the booster station has also been included in the 
model. 
 
Pressure Reducing Valves (PRVs) 
 
The City’s Historic Village area is served by two PRVs.  Each PRV has been modeled to 
match actual pressure measurements in Historic Village.   
 
SYSTEM DEMANDS 
 
A key element in the hydraulic modeling process is the distribution of demands 
throughout the water system.  Total demand on the system is based on the existing and 
projected demands from Chapter 2.   
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Five demand sets are used in the hydraulic analysis.   
 

• Based on information provided by the City, the estimated demand at the 
time of hydrant testing was 800 gpm.  These demands were used for the 
calibration of the model. 

 
• 2011 Peak Hour Demands: These demands were used to verify the system 

is able to currently meet the DOH standards to supply domestic water at a 
minimum system wide pressure of 30 psi. 

 
• 2011 Maximum Day Demands: These demands were used to evaluate the 

system’s ability to currently meet the maximum day demands plus 
required fire flows at DOH’s requirement of 20 psi. 

 
• 2017 Peak Hour Demands: These demands were used to verify the system 

is able to meet the DOH standards to supply domestic water at a minimum 
system wide pressure of 30 psi within the 6-year planning period. 

 
• 2017 Maximum Day Demands: These demands were used to evaluate the 

system’s ability to meet the maximum day demands plus required fire 
flows at DOH’s requirement of 20 psi within the 6-year planning period. 

 
• 2031 Peak Hour Demands: These demands were used to verify the system 

is able to meet the DOH standards to supply domestic water at a minimum 
system wide pressure of 30 psi within the 20-year planning period. 

 
• 2031 Maximum Day Demands: These demands were used to evaluate the 

system’s ability to meet the maximum day demands plus required fire 
flows at DOH’s requirement of 20 psi within the 20-year planning period. 

 
MODEL CALIBRATION 
 
The calibration of a hydraulic model provides a measure of assurance that the model is an 
accurate and realistic representation of the actual system.  For the City’s model, field 
measurements from March 17, 2011 are used for the calibration process. 
 
FIRE HYDRANT TESTS 
 
The H2ONet hydraulic model of the City’s water system was calibrated using data 
obtained from fire hydrant tests at various locations throughout the water system.  Ten 
fire hydrant tests were conducted with the assistance of City personnel on 
March 17, 2011.  During these tests, static and residual pressures were recorded as City 
staff opened hydrants and flow was recorded.  Field results were used to calibrate the 
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hydraulic model through verification and adjustment of pipe type, sizes, roughness 
coefficients, and elevations.   
 
The testing locations include multiple points throughout the distribution system.  A 
description of each testing location is presented in Table 3-16. 
 

TABLE 3-16 
 

Hydrant Testing Locations 
 

Test 
Number 

 
Planning Area 

 
Test Location 

1 Civic Center City Hall Parking Lot 
2 Manchester Place Along Manchester Place 
3 Wharf Road Along Wharf Road 
4 Bell Hill Along Nelson Street 
5 Historic Village Along Barksdale Avenue 
6 Palisade Village Across from Clocktower Park 
7 Yehle Park Village Along Marshall Circle 
8 Fort Lake Business and 

Technology Park 
Along Loop Road 

9 Hoffman Hills Along Ridgeview Drive near Chief Leschi 
Park 

10 Hoffman Hills Along Swan Loop 
 
The system conditions at the time of each test were recorded.  Reservoir water levels, 
well operation, booster station flow rates, and approximate system demand were all 
recorded during the testing time period, based on telemetry data.  A summary of the 
system conditions during the hydrant testing is presented in Table 3-17.  The system 
conditions at the time of testing were replicated in the hydraulic model during the 
calibration process. 
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TABLE 3-17  
 

System Conditions during Hydrant Testing 
 

Facility Conditions During Testing 
Bell Hill Reservoir N/A(1) 

Hoffman Hill Reservoir Level at 18.5 feet 
Bell Hill Well No. 1 Off 
Bell Hill Well No. 2 Off 
Bell Hill Well No. 3 Off 

Hoffman Hill Well No. 1 Off 
Hoffman Hill Well No. 2 Off 
Bell Hill Booster Station Off 

(1) Since water is pumped from the Bell Hill Reservoir into the distribution system, water level in the 
reservoir is not applicable. 

 
CALIBRATION PROCEDURES 
 
Using the system conditions for each hydrant test, the hydraulic model was used to 
generate static pressure and residual pressure at the measured hydrant flow rate.  The 
total system demand at the time of the hydrant tests was approximately 800 gpm.  Model 
output was generated at points in the model equivalent to the locations of the hydrant 
tests. 
 
Model output for static pressure was generated by running the model under a total system 
demand of 800 gpm.  Model output for residual pressure was generated at each hydrant 
test location by placing an added demand equal to the measured hydrant flow rate and 
recording the resulting pressure.   
 
CALIBRATION RESULTS 
 
The friction factors for the pipes in the modeled system are adjusted throughout the 
calibration process until the model output best approximates the measured values.  
Hazen-Williams C-factors between 100 and 130 are used throughout the system.  These 
friction factors are typical values for most pipe and are generally conservative.  The 
friction factors for the pipe also compensates for system losses through valves and pipe 
fittings.   
 
The values measured in the hydrant flow tests are compared to the model output values in 
Table 3-18.   
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TABLE 3-18 
 

Calibration Results 
 

Test 
No. (1) 

Flow 
(gpm) 

Static Pressure (psi) Residual Pressure (psi) ΔS – ΔR 
(2) Field Model Difference Field Model Difference 

1 1,342 80 79 -1 74 69 -5 4 
2 1,353 80 80 0 72 68 -4 4 
3 1,373 85 85 0 75 75 0 0 
4 1,186 56 56 0 50 48 -2 2 
5 1,186 71 69 -2 55 55 0 -2 
6 1,300 69 68 -1 64 62 -2 1 
7 1,321 71 71 0 68 63 -5 5 
8 1,424 77 76 -1 74 72 -2 1 
9 1,472 90 89 -1 81 81 0 -1 
10 1,414 72 70 -2 69 64 -5 3 

(1) See Table 3-16 for a description of the testing locations. 
(2) ΔS – ΔR is equal to the static pressure difference minus the residual pressure difference. 
 
Calibration of the hydraulic model produced results that varied from 0 to 5 psi of actual 
field test data for static and residual pressure.  Hydraulic models are required to be within 
5 psi of measured pressure readings for long-range planning, according to the DOH 
Design Manual, Table 8-1. 
 
MODEL CONDITIONS 
 
Model input assumptions have significant impacts on peak hour and fire flow results.  
Table 3-19 shows the reservoir levels, Hoffman Hill Well No. 2 status, and the pumps 
that were operating at the Bell Hill booster station under different scenarios.  During peak 
hour scenarios, the reservoir levels have been lowered to reflect depletion of operational 
and equalizing storage.  During fire flow scenarios, fire suppression storage has also been 
removed.  
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TABLE 3-19 
 

Model Conditions 
 

 
 

Modeling Scenario 

Hoffman Hill 
Reservoir 
Level (ft) 

Bell Hill 
Reservoir 
Level (ft) 

Bell Hill 
Booster 
Station 

2011 Peak Hour Demand 13.57 18.32 On (2) 
2011 Fire Flows 7.89 11.61 On (2) 
2017 Peak Hour Demand 13.55 18.30 On (2) 
2017 Fire Flows 6.05 9.44 On (2) 
2031 Peak Hour Demand 13.00 17.64 On (2) 
2031 Fire Flows 4.01 7.03 On (2) 

(1) All other wells pump into storage facilities and therefore do not impact the hydraulics of the 
system.   

(2) Under all scenarios, the largest pump is not in service. 
 
SYSTEM ANALYSIS 
 
PEAK HOUR ANALYSIS 
 
According to WAC 246-290, 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 under 2011, 2017 and 2031 peak hour demand 
conditions.  Model output results are located in Appendix F.  Table 3-20 summarizes the 
minimum system pressure and location for the peak hour demand analysis.  As shown in 
Table 3-20, no system deficiencies were identified. 
 

TABLE 3-20 
 

Summary of Peak Hour Demand Analysis Results 
 

 
 

Scenario 

 
Total System 

Demand (gpm) 

Minimum 
System 

Pressure (psi) 

Location of 
Minimum System 

Pressure 

 
 

Deficiencies 
2011 Peak Hour 3,931 39.43 El Rancho Madrona None 
2017 Peak Hour 5,411 39.02 El Rancho Madrona None 
2021 Peak Hour 6,153 38.53 El Rancho Madrona None 

 
AVAILABLE FIRE FLOW ANALYSIS 
 
The DOH Water System Design Manual (2009) states that a water system should be 
designed to provide adequate fire flow under peak day demand conditions, while 
maintaining a minimum system pressure of 20 psi.  A system wide available fire flow 
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map, located in the back sleeve of the Plan, illustrates the City’s available fire flow under 
buildout maximum day demand conditions.  The results of fire flow modeling for 2011, 
2017 and 2031 peak day demand are included in Appendix F.  Table 3-21 summarizes 
the results of the fire flow analysis. 
 

TABLE 3-21 
 

Summary of Fire Flow Analysis Results 
 

 
 
 

Scenario 

Total 
System 

Demand 
(gpd) 

 
 
 

Deficiencies 

 
Available Fire 
Flow/Required 

Fire Flow (gpm) 

 
 

Reason for 
Deficiency 

2011 Maximum 
Day + Fire Flow 3,459,000 J-72 Center Plaza – 

Building 2 
3,852/4,000 8-inch 

Bottleneck 
2017 Maximum 
Day + Fire Flow 4,800,000 J-72 Center Plaza – 

Building 2 
3,740/4,000 8-inch 

Bottleneck 
2031 Maximum 
Day + Fire Flow 5,473,000 J-72 Center Plaza – 

Building 2 
3,627/4,000 8-inch 

Bottleneck 
 
RECOMMENDED IMPROVEMENTS 
 
A portion of the Center Plaza – Building 2 site was identified as deficient in fire flow.  
To remedy this deficiency, it is recommended that an 8-inch line be extended from the 
16-inch water main under DuPont-Steilacoom Road to the water line located on the east 
side of the Center Plaza – Building 2 plat. 
 
WATER SYSTEM DEFICIENCIES AND CAPACITY LIMITS 
 
WATER QUALITY 
 
The City of DuPont meets all applicable DOH regulations required for water quality.  
The City has consistently provided a high quality of drinking water to its service area. No 
system deficiencies are noted with the exception of the high manganese concentrations in 
Bell Hill Well No. 2, which is blended to reduce levels below the MCL. 
 
WATER RIGHTS 
 
As shown in Tables 3-12 and 3-13, the City of DuPont has adequate water rights to meet 
projected 6-year growth demands of the system.  However, in planning for buildout, the 
City of DuPont will pursue transferring existing water rights (Weyerhaeuser golf course 
wells) from one point of withdrawal to another.  Additionally, this should be pursued 
with the wells that are no longer used at Historic Village and El Rancho Madrona. 
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Instantaneous Water Right Capacity Limit 
 
From Table 1-5, the City of DuPont has 5,390 gpm of instantaneous water rights.  
Assuming that use of these rights would be limited to 18 hours per day, the instantaneous 
water rights limit can be calculated as follows: 
 

Instantaneous Water 
Rights

Connections Limit
=

5,390 gpm x 1,080 min/day
= 9,590 ERUs607 gpd per ERU 

 
However, assuming that use of these rights would not be limited to 18 hours per day and 
pumped for 24 hours per day, the instantaneous water rights limit would increase to: 
 

Instantaneous Water 
Rights

Connections Limit
=

5,390 gpm x 1,440 min/day
= 12,787 ERUs607 gpd per ERU 

 
Annual Water Right Capacity Limit 
 
From Table 1-5, the City of DuPont has 3,360 acre feet (AF/Y) of annual water rights 
and the Average Day Demand per ERU from Table 3-1 is 223 gpd.  The limit on ERUs 
due to the annual water right can be calculated as follows: 
 

Annual Water Rights 
Connections Limit = 3,360 AF/Y x 325,829 gal/AF = 13,450 ERUs365 days/year x 223 gpd per ERU

 
SOURCE CAPACITY 
 
The minimum required design criteria for a water system is that it should be capable of 
meeting a maximum day of water demand in 1 day (24 hours) of water production.  From 
Table 3-14 it can be seen that the City of DuPont has adequate source capacity to meet 
this criteria.  However, to provide additional system reliability, the recommended source 
capacity is to meet maximum day demands in 18 hours of pumping.  Table 3-14 shows 
that DuPont meets this recommended capacity criteria until year 2024.  To determine the 
number of ERUs supportable by the existing source capacity, we take the total amount of 
water that can be produced by in 24 hours of operation and divide that by the maximum 
day demand per ERU as follows: 
 

Source Production 
Capacity 

Connections Limit =

4,701 gpm x 1,440 min/day 
= 11,152 ERUs 607 gpd per ERU 

 
Source capacity is based on existing wells and pumps in production, which include Bell 
Hill Wells No. 1, 2, 3, and Hoffman Hill Wells No. 1 and 2.  The blending of the Bell 
Hill Wells has been accounted for in this capacity analysis.  Bell Hill Well No. 3 
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pumping capacity is approximately 1,000 gpm, which allows Bell Hill Well No. 2 to 
blend approximately 600 gpm of its total 1,000 gpm permit. 
 
TREATMENT 
 
No known treatment deficiencies exist with the present blending or the chlorination 
system at the Bell Hill wells.   
 
STORAGE 
 
No known storage deficiencies exist within the City based on the storage analysis 
presented in this chapter and summarized in Table 3-15.  Following the 20-year planning 
period ending in year 2031, the population will have reached buildout and the City of 
DuPont will still have a storage surplus predicted to be 1.54 million gallons. 
 
BOOSTER STATIONS 
 
The booster station at Bell Hill was designed and constructed to serve a buildout 
population.  However, there are improvements proposed at the Bell Hill Booster Station 
to improve system operation, control, and reliability.  These upgrades to the Bell Hill 
Booster Station include: 
 

• Replace all six control valves with “Cla-valves”.  
 
• Replace existing pumps with Variable Frequency Drives (VFDs).  The 

existing pump configuration allows the booster station to operate 
inefficiently due to the wide range of pressure variations within the 
distribution system.  VFDs would eliminate current pumping 
inefficiencies. 

 
• Upgrade the telemetry system at the Bell Hill Booster Pump Station to 

improve communication and operational response. 
 
In addition, the Hoffman Hill Booster Pump Station was also designed and constructed to 
serve a buildout population.  However, the booster pumps are not operating exactly as 
designed.  The booster station was designed to function with the largest pump out of 
service (500 gpm) and the remaining three pumps providing peak day demand plus fire 
flow.  The booster station currently operates at times with all four pumps on while the 
system is neither supplying a peak day demand or fire flow. 
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DISTRIBUTION SYSTEM 
 
Distribution system deficiencies include: 
 

• Replacing the remaining AC water distribution lines in Historic Village. 
 

• Replacing the entire AC water distribution system in El Rancho Madrona. 
 
• Installing approximately 100 lineal feet of 8-inch water main from the 

waterline located on the east side of the Center Plaza – Building 2 plat to 
connect with 16-inch water main on the DuPont Steilacoom Road as 
discussed under the Hydraulic Analysis Recommended Improvements. 
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CHAPTER 4 
 

WATER USE EFFICIENCY PROGRAM 
 
OBJECTIVE 
 
The objectives of this chapter are to identify the conservation and water use efficiency 
requirements pertaining to the City of DuPont, evaluate past conservation efforts, and 
describe the City’s water use efficiency plan for the next 6 years. 
 
WATER USE EFFICIENCY PLANNING REQUIREMENTS 
 
In 1989, the Washington Legislature passed the Water Use Efficiency Act (43.20.230 
RCW), which directed DOH to develop procedures and guidelines relating to water use 
efficiency.  In response to this mandate, Ecology, the Washington Water Utilities 
Council, and DOH jointly published a document titled Conservation Planning 
Requirements (1994).  In 2003, the Municipal Water Supply – Efficiency Requirements 
Act (Municipal Water Law) was passed.  This legislation amended RCW 90.03 to require 
additional conservation measures.  The Municipal Water Law applies to all Municipal 
Water Suppliers1.  Among other things, the Municipal Water law directed DOH to 
develop the Water Use Efficiency Rule (WUE Rule), which was adopted 
January 22, 2007.  In addition, DOH has developed a WUE Rule guidance document 
titled “Water Use Efficiency Guidebook” (WUE Guidebook) dated July 2007 (DOH 
Publication #331-375).  The WUE Guidebook supersedes and replaces the 1994 
Conservation Planning Requirements.  Therefore, the WUE Rule and the WUE 
Guidebook now provide all the currently effective water use efficiency planning 
requirements. 
 
WATER USE EFFICIENCY RULE 
 
The WUE Rule consists of a series of amendments to existing sections and addition of 
new sections to WAC 246-290, the Group A Public Water System Regulations, and sets 
additional requirements for public water purveyors.  The WUE Rule is comprised of four 
sections: 
 
1. Planning requirements 3. Distribution leakage standard 
2. Metering requirements 4. Goal setting and performance reporting requirements 
 

                                                 
1 The Municipal Water Law defines all community water systems serving 15 or more services as Municipal 
Water Suppliers.  However, King County Superior Court on June 22, 2008, in a decision known as the 
“Lummi Decision” overturned portions of the Municipal Water Law, including the definition of Municipal 
Water Supplier.  The State Departments of Ecology and Health have appealed the Lummi Decision to the 
State Supreme Court.   
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The WUE Guidebook is intended to provide guidance and clarification on the 
requirements of the WUE Rule, and not to establish any additional requirements.  The 
requirements of the WUE Rule are discussed in the following sections. 
 
PLANNING REQUIREMENTS 
 
The Planning Requirements of the WUE Rule include the following: 
 

• Estimation of the amount of water saved through implementation of the 
system’s WUE program over the past 6 years. 

 
• Description of the water system’s WUE goals. 
 
• Select WUE measures. 
 
• For each WUE measure selected, either: 
 
• Include a plan to implement the measure, or 
 
• Evaluate selected water use efficiency measures to show that they are not 

cost effective. 
 
These WUE Rule planning requirements are addressed in the following sections: 
 
ESTIMATION OF WATER SAVED 
 
Figure 4-1 shows a plot of the residential water use in gallons per capita per day (gcpd) 
since year 2003.  Also plotted is the percentage of Distribution System Leakage (DSL) 
over the same period.  Trendlines for both variables show varying degrees of decline for 
the period.  For residential water consumption, the year to year net savings is equivalent 
to approximately 17 gallons per capita per day.  For the City of DuPont population in 
2010, estimated at 8,200 persons, the savings in residential consumption is 139,400 
gallons per day or approximately 50 million gallons per year.   
 
In addition, DSL shows a steady decline from a high of 11 percent to approximately 5 
percent.  A single percentage point drop in year 2009 was equivalent to approximately 
4.0 million gallons. 
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FIGURE 4-1 
 

Annual Water Use Trend 
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WATER USE EFFICIENCY GOALS 
 
The WUE Rule’s effective date was January 22, 2007.  For municipal water systems with 
1,000 or more connections, the requirement to set your own WUE goals was 
July 1, 2009.  The WUE Rule further requires that WUE Goals must “be set in a public 
forum that provides opportunity for consumers and the public to participate and comment 
on the water use efficiency goals.”  The WUE Goals will be adopted by the City of 
DuPont are as follows: 
 

• Maintain the City’s distribution system leakage (DSL) below 10 percent 
over the next 6 years. 

 
• Reduce per residential ERU consumption by one percent per year over the 

6-year planning period. 
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As the water system continues to grow, it is anticipated that water use efficiency will 
continue to improve.  This improvement is anticipated due to plans to: 
 

• Improve the water distribution system (including replacing water system 
mains in El Rancho Madrona and portions of Historic Village)  

• Improvements in water system control 
• Improvements in water accounting 
• Further measures to promote conservation  

 
In addition, future new home construction practices will result in a decline in the average 
ERU value, because current building codes require the installation of higher efficiency 
plumbing fixtures that result in lower water consumption. 
 
SELECTED WATER USE EFFICIENCY MEASURES 
 
The WUE Rule requires that water systems with between 2,500 and 9,999 service 
connections must implement or evaluate a minimum of six water use efficiency 
measures.  The WUE Guidebook further states that water use efficiency measures that are 
required in other portions of the WUE Rule cannot be counted as measures to be selected 
under this requirement.  Measures required in other portions of the WUE Rule include the 
following: 
 

• Installation of source and service meters if meters are not already present; 
 

• Regular calibration of meters; 
 
• Development and implementation of a water loss control program if 

distribution system leakage exceeds 10 percent; and 
 
• Education of consumers about water use efficiency practices once per 

year. 
 
Measures that the WUE Guidebook suggests can count toward satisfying the required 
number of water use efficiency measures include the following: 
 

• Implementation of a conservation rate structure. 
 

• Implementation of a water reclamation program. 
 
• Customer assistance in repair of leaks in customer service lines and in 

homes. 
 
• Additional consumer education, such as student education and consumer 

education at fairs. 
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• Bills showing water consumption history. 

 
Implementation of measures by customer class count as separate measures for each 
customer class for which they are implemented. 
 
The City of DuPont hereby adopts the following WUE Measures: 
 
Customer Assistance in Repair of Leaks 
 

• Leak detection and repair program assistance to residents between the 
meter and the residence for the Residential (single-family and multi-
family) customer class. 

 
• Leak detection and repair program assistance to businesses between the 

meter and the business for the Commercial customer class. 
 
• Leak detection and repair program assistance to businesses between the 

meter and the business for the Industrial customer class. 
 

• Leak detection and repair program assistance to customers between the 
meter and the irrigation device for the Irrigation customer class. 

 
Education of Consumers 
 
The education of consumers about water use efficiency practices.  This has either taken 
place or can take place through the following measures instituted by the City of DuPont: 
 

• School outreach. 
 
• Displays at City of DuPont sponsored events and fairs. 

 
• Targeted marketing to both businesses and residential users. 

 
• Customer leak detection education. 

 
Implementation of a Water Savings Program 
 
Implement a program that provides tools to our customers that will save water.  This has 
either taken place or can take place through the following measures instituted by the City 
of DuPont: 
 

• Toilet retrofits in the older neighborhoods of Historic Village and El 
Rancho Madrona. 
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• Rebate program for more water efficient appliances. 
 
• Showerhead and faucet replacement. 

 
The City of DuPont is currently implementing at least six WUE measures.   
 
IMPLEMENT OR EVALUATE WATER USE EFFICIENCY MEASURES 
 
The City of DuPont is currently implementing six WUE Measures, which meets the 
minimum requirement.  Since the minimum number of WUE Measures is being 
implemented, no evaluation of the cost effectiveness of conservation measures is 
required. 
 
METERING REQUIREMENTS 
 
The WUE Rule requires all sources and customer service connections be metered by 
January 22, 2017.  The City of DuPont currently meters all sources, and all customers, 
and implements a water meter replacement program to assure meter accuracy.  Therefore, 
no further action is required to comply with this requirement. 
 
DISTRIBUTION SYSTEM LEAKAGE STANDARD 
 
The WUE Rule set a leakage standard of 10 percent or less of finished water production.  
Distribution system leakage is defined as the sum of all water metered into the 
distribution system over a 3-year time period, less the sum of all metered water uses, and 
known or credibly estimated unmetered uses, out of the distribution system over the same 
time period.  Known or credibly estimated unmetered uses include uses such as 
construction, fire fighting, water main flushing, and estimated leakage from leaks that 
have been repaired. 
 
As shown in Chapter 2, Table 2-7, the 3-year running average Distribution System 
Leakage (DSL) for the City of DuPont was 8.2 percent and ranged from a low of five 
percent to a maximum of 11.2 percent for 2005-2009 period.  This leakage rate is less 
than the 10-percent standard threshold and demonstrates the City’s progress in meeting 
our WUE goals. 
 
GOAL SETTING AND PERFORMANCE REPORTING 
 
Pursuant to the WUE Rule, the City of DuPont must set water use efficiency goals and 
report progress annually.  The City’s water use efficiency goals have been addressed in 
preceding sections of this chapter.  The annual report must include the following: 
 

• Total source production 
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• Distribution system leakage in percentage and volume 
 
• Goal description, schedule, and progress toward meeting goals 

 
GOAL SETTING 
 
The WUE Rule requires that water conservation goals must include a measurable 
outcome, address water supply or demand characteristics, and include an implementation 
schedule.  The goal setting process must be held through a public forum and be 
re-evaluated every 6 years.  The first water use efficiency goals must be set by 
July 1, 2009 for municipal water suppliers with 1,000 or more service connections. 
 
Annual water use efficiency performance reports must be available to the public and 
submitted to customers and DOH.  The first annual reports were due July 1, 2008, for 
municipal water suppliers with 1,000 or more service connections, and annually by July 1 
each year thereafter. 
 
WATER USE DATA REPORTING 
 
The WUE Rule requires annual reporting of water use data.  The first annual reports were 
due July 1, 2008, for municipal water suppliers with 1,000 or more service connections, 
and annually by July 1 each year thereafter.  The most recent Annual Performance Report 
was submitted to DOH in May of 2010.  Table 4-1 summarizes the water use data 
collection requirements. 
 

TABLE 4-1 
 

Summary of Water Use Data Collection 
 

Data Type 
Unit of 

Measure 
Collection 
Frequency Comments 

Water Production Gallons Monthly Total by month and by year. 

Interties Gallons N/A 
Water transferred through interties (DuPont 
is intertied with Joint Base Lewis McChord 
but has never been utilized). 

Water Sold Gallons Billing 
Period 

Total sold by customer class for each 
billing period. 

Estimated 
Unmetered Water 
Use 

Gallons Billing 
Period 

Estimate and record unmetered water uses 
for each billing period. 

Estimated 
Identified and 
Corrected Water 
System Leaks 

Gallons Billing 
Period 

When leaks are discovered and repaired, 
the leakage rate and duration are estimated 
and the resultant leakage volume for the 
billing period is estimated and recorded. 
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TABLE 4-1 – (continued) 
 

Summary of Water Use Data Collection 
 

Data Type 
Unit of 

Measure 
Collection 
Frequency Comments 

Accounted-for 
Water Gallons Billing 

Period 

The sum of Water Sold, Estimated 
Unmetered Water Use, and Estimated 
Identified and Corrected Water System 
Leaks. 

Distribution 
System Leakage Gallons Billing 

Period 

The difference between monthly Water 
Production and monthly Accounted-for 
Water. 

Percent 
Distribution 
System Leakage 

Percent Billing 
Period 

Distribution System Leakage divided by 
Water Production times 100 percent.  
Calculate for each billing period, for each 
year and for a 3-year running average.  If 
3-year running average exceeds 10 percent, 
further actions are required to reduce 
distribution system leakage. 

 
WATER USE EFFICIENCY PROGRAM DEVELOPMENT AND 
LEVEL OF IMPLEMENTATION 
 
The following sections describe the City of DuPont’s water use efficiency goals, a 
description of the conservation measures, and the resulting water use projections. 
 
REGIONAL CONSERVATION PROGRAMS 
 
The effects of a customer conservation program extend beyond the water service area.  
For example, Seattle Public Utilities heavily promoted water conservation to its 
customers in 2001 and communities throughout Puget Sound experienced a decrease in 
consumption.  As the WUE Rule takes effect, neighboring water systems will likely 
increase their conservation efforts, thus increasing awareness of the need to conserve. 
 
TARGET WATER SAVINGS PROJECTIONS 
 
Table 4-2 provides the projected average day demand with the goal of reducing water 
demands by one percent per year over the 6-year planning period.  The number of ERUs 
is the same as projected in Chapter 2; however, pursuant to the City’s water use 
efficiency goals outlined in preceding sections of this chapter, the ERU value is projected 
to decrease by one percent per year over the coming 6-year planning period.  DSL is 
projected to be below 10 percent throughout the planning period. 
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TABLE 4-2 
 

Projected Production with Water Use Efficiency Measures 
 

Year No. of ERUs(1) 
Average Consumption 
per ERU, gpd/ERU(2) 

Average Day Demand with 
Water Use Efficiency, gpd(3)(4) 

2010 5,424 223 1,209,500 
2011 5,608 221 1,239,500 
2012 6,158 219 1,348,600 
2013 6,468 217 1,403,600 
2014 6,777 215 1,457,100 
2015 7,085 213 1,509,100 
2016 7,245 210 1,521,400 
2017 7,406 210 1,555,200 
2018 7,565 210 1,588,700 
2019 7,725 210 1,622,300 
2020 7,886 210 1,656,100 
2021 8,046 210 1,689,700 
2022 8,205 210 1,723,000 
2023 8,367 210 1,757,000 
2024 8,524 210 1,790,100 
2025 8,563 210 1,798,300 
2026 8,848 210 1,858,200 
2027 9,135 210 1,918,300 
2028 9,420 210 1,978,100 
2029 9,705 210 2,038,000 
2030 9,991 210 2,098,100 
2031 10,275 210 2,157,800 

(1) ERUs are from Table 2-13, including historic distribution system leakage rates. 
(2) Average consumption per ERU is 223 gpd per ERU. 
(3) Average day demand is rounded to the nearest 100 gallons per day. 
(4) Assumes DSL is equivalent to 5 percent throughout the planning period. 
 
Table 4-3 compares the average day demand with and without estimated water use 
efficiency savings from Table 4-2.  At the end of the 6-year planning period (2016), 
meeting the water use efficiency goals could account for an average savings of 
94,200 gpd, or 105 ac-ft/yr.  At the end of the 20-year planning period (2031), meeting 
efficiency goals could account for an average savings of 133,600 gpd, or 150 ac-ft/yr.  If 
this water use efficiency goal were achieved, the net water savings over the 20-year 
planning period would be 2,068 acre-feet, or an average of approximately 103.4 ac-ft/yr. 
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TABLE 4-3 
 

Projected Water Use Efficiency Savings 
 

Year 

Average Day Demand 
without Water Use 

Efficiency 

Average Day Demand 
with Water Use 

Efficiency 
Potential Water Use 
Efficiency Savings 

gpd ac-ft/yr gpd ac-ft/yr gpd ac-ft/yr 
2010 1,209,500 1,355 1,209,500 1,355 0 0 
2011 1,250,700 1,401 1,239,500 1,388 11,200 13 
2012 1,373,300 1,538 1,348,600 1,511 24,600 28 
2013 1,442,400 1,616 1,403,600 1,572 38,800 43 
2014 1,511,300 1,693 1,457,100 1,632 54,200 61 
2015 1,579,900 1,770 1,509,100 1,690 70,800 79 
2016 1,615,600 1,810 1,521,400 1,704 94,200 105 
2017 1,651,400 1,850 1,555,200 1,742 96,300 108 
2018 1,687,100 1,890 1,588,700 1,780 98,400 110 
2019 1,722,700 1,930 1,622,300 1,817 100,400 112 
2020 1,758,600 1,970 1,656,100 1,855 102,500 115 
2021 1,794,300 2,010 1,689,700 1,893 104,600 117 
2022 1,829,700 2,049 1,723,000 1,930 106,700 119 
2023 1,865,800 2,090 1,757,000 1,968 108,800 122 
2024 1,901,000 2,129 1,790,100 2,005 110,800 124 
2025 1,909,600 2,139 1,798,300 2,014 111,300 125 
2026 1,973,200 2,210 1,858,200 2,081 115,000 129 
2027 2,037,000 2,282 1,918,300 2,149 118,800 133 
2028 2,100,600 2,353 1,978,100 2,216 122,500 137 
2029 2,164,200 2,424 2,038,000 2,283 126,200 141 
2030 2,228,000 2,496 2,098,100 2,350 129,900 145 
2031 2,291,400 2,567 2,157,800 2,417 133,600 150 

Total Savings 2,068 
 
SOURCE OF SUPPLY ANALYSIS 
 
OPTIMIZING USE OF CURRENT SUPPLIES 
 
The City of DuPont has increased the efficiency of its water system in the past 10 years 
by finding and repairing water system leaks, by requiring compliance with state planning 
requirements for efficient fixtures for all new construction, by promoting water 
conservation amongst their customers, and by improved water accounting.  The City 
plans to continue these efforts to further optimize current water supply.  The City may be 
able to delay the expenses of additional source capacity, additional treatment capacity, 
additional storage capacity, and additional booster pump capacity by implementing water 
conservation measures. 



 Gray & Osborne, Inc., Consulting Engineers 

City of DuPont 4-11 
Water System Comprehensive Plan August 2011 

 
ENHANCED CONSERVATION MEASURES 
 
As technology for water leak detection and repair advances, and as more water efficient 
building fixtures and appliances become the standard, water conservation will be further 
enhanced by implementation of standard building codes and replacement of aging 
fixtures and appliances with newer, more water efficient units. 
 
WATER RIGHT CHANGES 
 
Based on Table 3-11, the City of DuPont’s instantaneous water rights of 5,180 gpm are 
adequate through year 2026 at current use rates and projected growth.   
 
ARTIFICIAL RECHARGE 
 
At this time there are no plans for any kind of artificial recharge of the aquifers in the 
City of DuPont area.  The City does not operate its sewer system.  Waste water is handled 
by Pierce County and pumped to the Chambers Creek Wastewater Treatment Facility 
(WWTF) for processing and disposal, which is currently released into Puget Sound.   
 
WATER RECLAMATION 
 
The WUE Rule requires that water utilities with more than 1,000 service connections 
include an evaluation of water reclamation and reuse opportunities in their water system 
plans.  Since the City of DuPont does not operate a WWTF, water reclamation is not an 
option for to the City unless Pierce County decides it wants to become involved in water 
reclamation.  Currently, there is not enough demand for reclaimed water to justify the 
cost associated with upgrading Pierce County’s current WWTF or the installation of the 
approximate 12 miles of ‘purple pipe’ required to distribute reclaimed water back to the 
City of DuPont.  The City does rely on a significant amount of water for irrigation 
purposes.  In the future, there may be commercial or industrial applications that could 
also utilize reclaimed water if it were to become available.   
 
Reclaimed water could possibly come from two sources, the Chambers Creek 
Wastewater Treatment Facility and/or the Tatsolo Point Wastewater Treatment Facility.  
The state-of-the-art Chambers Creek Facility operated by Pierce County provides sewer 
service to the City of DuPont and is located approximately twelve miles north of the City 
along Puget Sound.  Presently, the costs associated with the installation of a reclaimed 
water pipeline (i.e., purple pipe) to reuse reclaimed water in the City of DuPont would be 
cost prohibitive.  However, as water sources become more difficult to acquire and higher 
in demand, this may become a viable option in the future.  The Joint Base Lewis-
McChord (JBLM) Tatsolo Point Facility, located approximately one mile north of the 
DuPont city limits is much closer to the City; however, significant upgrades to the facility 
would be required to meet the Class A reuse requirements.  In the future, the Joint Base 
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Lewis-McChord (JBLM) Tatsolo Point Facility is planning to implement a complete 
reuse program. 
 
The City of DuPont recently participated in the review, development, and update of the 
Pierce County Unified Sewer Plan.  The Plan noted the high cost to provide reclaimed 
water from the Chambers Creek Wastewater Treatment Facility to the City makes the 
project prohibitive.   
 
Mr. Peter Zahn, Public Works Director for the City of DuPont, currently serves on the 
Basin Review Committee for Pierce County, representing small utilities and jurisdictions 
with populations less than 10,000.  This partnership allows the City to remain informed 
of new developments within the county regarding reclaimed water. 
 
WATER SUPPLY CHARACTERISTICS 
 
The WUE Guidebook indicates that a Water Use Efficiency Program should include a 
description of the water system source characteristics.  The source characteristics for the 
DuPont water system are thoroughly described in Chapters 1 and 3, and in related 
Appendices of this Plan. 
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CHAPTER 5 
 

WELLHEAD PROTECTION PROGRAM 
 
BACKGROUND 
 
Water from underground aquifers, commonly referred to as groundwater, is the primary 
source of drinking water for an estimated 65 percent of Washington state residents.  
DuPont obtains all of its drinking water from groundwater sources.  The water sources 
for the DuPont water system are two aquifers located beneath the City and extending 
under Joint Base Lewis-McChord military reservation, into unincorporated Pierce County 
and beyond. 
 
Groundwater supplies can be susceptible to contamination from surface sources such as 
underground storage tanks, pesticides, accidental spills and nitrates from septic tanks. To 
protect groundwater supplies, the Environmental Protection Agency (EPA) and the 
Department of Health (DOH) now require public water utilities to develop a wellhead 
protection program as a component of their water system comprehensive plans.  The 
purpose of a wellhead protection program is to provide local utilities with a program for 
preventing groundwater contamination.  A successful wellhead protection program 
consists of a number of components which must be developed before the plan can be 
fully implemented.  The major components of the plan are described below and form the 
basis of the chapter that follows: 
 

• A Delineated Wellhead Protection Area (WHPA) based on all 
reasonably available hydrogeologic information, including an assessment 
of susceptibility to contamination. 

 
• An Inventory of all known and identifiable potential contamination 

sources within each wellhead protection area. 
 

• A Spill Response Plan for each wellhead protection area containing 
documentation for coordination with local first responders (police, fire, 
HAZMAT team, etc.). 

 
• Contingency Plans for providing alternate sources of drinking water in 

the event of contamination. 
 

• A Wellhead Protection Area Management Plan to reduce the likelihood 
that potential contaminant sources will pollute the drinking water supply.  
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SUPPORTING DOCUMENTS 
 
Several hydrogeologic studies have been performed in the DuPont area.  A summary and 
brief discussion of the more pertinent documents referenced in this plan are listed below: 
 

• Ground-Water Occurrence and Stratigraphy of Unconsolidated 
Deposits, Central Pierce County Washington, U.S. Geological Survey, 
(1968) 
 
A comprehensive groundwater survey of the hydrogeology of central 
Pierce County.  The study developed the hydrogeologic framework upon 
which much of the subsequent hydrogeologic work in Pierce County was 
based. 

 
• Clovers/Chambers Creek Geohydrogologic Study, Brown and 

Caldwell, (1985) 
 
The report provided the technical basis for decisions by state and local 
entities regarding water management and land use planning.  A 
comprehensive assessment of the hydrogeology within the 
Clovers/Chambers Creek Area including the South Tacoma Wellfield was 
completed.  The Clovers/Chambers Creek study area extends southeast 
from Puget Sound to Joint Base Lewis-McChord (formerly known as Fort 
Lewis) between American Lake and Sequalitchew Lake. 

 
• Fort Lewis Wellhead Protection Program, AGI Technologies, (1996) 

 
In this report, the wellhead protection areas for groundwater sources on 
the Joint Base Lewis-McChord (formerly known as Fort Lewis) were 
developed with the use of an analytical model. 

 
• Hydrogeologic Report, Bell Hill No. 1, Hart Crowser, (1988) 

 
This report discussed the results of a pumping test performed on Well No. 
1 and made recommendations regarding pumping rates.  A well log and 
pumping draw down data were included in the Appendix. 

 
• Hydrogeologic Report, Bell Hill No. 2, Hart Crowser, (1990) 

 
Similar to the Bell Hill No. 1 report, this report discussed the results of a 
pumping test and presented backup data in the Appendix. 
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• Hydrogeologic Report, Bell Hill No. 3, Hart Crowser, (1998) 
 
Similar to the Bell Hill No. 1 report, this report discussed the results of a 
pumping test and presented backup data in the Appendix. 

 
• Hydrogeologic Report, Hoffman Hill Well No. 1, Hart Crowser, 

(1998) 
 
Similar to the Bell Hill well reports this report discussed the results of a 
pumping test and presented backup data in the Appendix.  In addition, the 
report completed an evaluation of the potential for saltwater intrusion. 

 
• Hydrogeologic Report, Hoffman Hill Well No. 2, Aspect Consulting, 

(2003) 
 
Similar to the Bell Hill well reports this report discussed the results of a 
pumping test and presented backup data in the Appendix.  In addition, the 
report completed an evaluation of the potential for saltwater intrusion. 

 
• Technical Memorandum City of DuPont, Water Supply Wells - Bell 

Hill Well No. 1 and 2 Additional Analysis in Support of the Water 
Rights Permit, Hart Crowser, (1991) 
 
The technical memorandum includes the results of analytical modeling 
performed for both City of DuPont Bell Hill wells.  Although the results 
show zones of contribution for the wells, the travel times necessary to 
delineate wellhead protection areas were not developed. 

 
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 the Department of Health 
allows for a susceptibility ranking.  If wells receive a low susceptibility ranking, as the 
City of DuPont wells did, then the City is relieved from much of the required 
groundwater monitoring.  The susceptibility assessment surveys completed for the 
DuPont wells utilized the calculated fixed radius method for the protection area 
delineations.  Groundwater flow directions were not accounted for in the assessments 
performed. 
 
The susceptibility rating is dependent upon factors such as well construction, geologic 
location, and distances to known or suspected contaminant sources.  Drinking water wells 
vary in their susceptibility to contaminants discharged at the surface.  Wells with poor 
construction or improper surface seals have an increased susceptibility to contaminants.  
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In addition, wells located in unconfined aquifers typically have a higher degree of 
susceptibility than deep wells in confined aquifers.  The supply aquifers for Bell Hill 
Wells No. 1, No. 2, and No. 3 are all confined.  Depths to the top of the aquifers are 230 
and 450 feet, respectively.  A low susceptibility rating was received for Wells No. 1, 
No. 2, and No. 3 from the Department of Health as shown in the Water Quality 
Monitoring Report for the Year 2009 in Appendix E.   
 
The supply aquifer for the Hoffman Hill Wells No. 1 and No. 2 are completed in the 
Salmon Springs Aquifer.  The assessment rated the Well No. 1 as having a low 
susceptibility rating due to the confining layers.  Hoffman Hill Well No. 2 has not been 
rated; however, it is in the same general vicinity as the other well and accesses the same 
aquifer.  Therefore, it is assumed the susceptibility is also low. 
 
The El Rancho Madrona well received a moderate susceptibility rating from the 
Department of Health.  The use of this well has been discontinued since the El Rancho 
Madrona water system was connected to the City of DuPont water system. 
 
WELLHEAD PROTECTION AREA DELINEATION 
 
The following sections detail the purpose, methods, and results of the wellhead protection 
area delineations. 
 
PURPOSE 
 
The purpose of delineation is to estimate areas capable of contributing contaminants to a 
pumping well.  These areas are referred to as zones of contribution and provide a basis 
for focusing a community’s groundwater protection efforts.  The following sections 
describe the local hydrogeology, common methods used to delineate zones of 
contribution, the specific methods used for the City of DuPont’s delineation, and the 
resulting zones of contribution. 
 
LOCAL HYDROGEOLOGY  
 
Figure 5-1 presents the location of the hydrogeologic cross-section shown in Figure 5-2, 
of the underlying water bearing formations associated with the DuPont Bell Hill wells.  
In the DuPont area, the uppermost aquifer is unconfined and comprised mostly of 
Steilacoom gravels.  This aquifer was formed from outwash sands and gravels as the 
Vashon ice sheet melted and receded to the north.  In the vicinity of DuPont where these 
strata are saturated, the water table elevation is approximately 200 feet above sea level. 
 
Underlying the Steilacoom gravels is Vashon Lodgement till.  This unit is composed of a 
mixture of sands, silts, clays, and cobbles.  Generally, this unit acts as an aquitard and 
restricts the downward migration of groundwater. 
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Underlying the Vashon till is the Advanced Outwash of the Vashon glaciation and the 
Pre-Vashon sediments.  These units are comprised of fine to medium sands and are 
typically about 90 feet thick (depth of 70 to 160 feet) near DuPont.  The Kitsap 
formation, formed during a nonglacial period, underlies the Pre-Vashon sediments.  The 
unit is observed in the boring logs for Bell Hill Wells No. 1 and No. 2 as a gray-to-green 
silt and silt bound gravels. 
 
In the vicinity of the Bell Hill wells, at a depth of approximately 220 feet (30 ft. below 
MSL) the Kitsap formation ends and the gravels of the Salmon Springs aquifer are 
observed.  The productive portion of the Salmon Springs aquifer is gravels extending to a 
depth of approximately 300 feet (50 ft. below MSL).  At the Hoffman Hills wells the 
Salmon Springs formation extends from a depth of approximately 415 feet (30 feet below 
MSL) to a depth of 495 feet (110 ft. below MSL).  The upper productive portion of the 
Salmon Springs formation appears to be largely coarse grained material.  The lower 
60 feet of the Salmon Springs aquifer is composed of interbedded silts, sands, and 
gravels.  Since the City wells are not screened in this portion of the aquifer, and since the 
hydrogeologic characteristics are significantly different than the upper portion of the 
aquifer it is not included the hydrogeologic analysis.  Bell Hill Wells No. 1 and No. 3 and 
Hoffman Hill Wells Nos. 1 and 2 are screened in the Salmon Springs aquifer.  Noble 
(1990) has renamed this unit the Fleet Creek aquifer based upon soil dating performed 
since Walters and Kimmel (1968).  AGI (1996) in the Fort Lewis Wellhead Protection 
Program refers to this unit as the Sea Level Aquifer. 
 
Below the Salmon Springs aquifer are older fine grained deposits.  The bottom 60 feet of 
the Salmon Springs aquifer is a transitional zone to the fine grained deposits below.  
These fine grained deposits extend from a depth of approximately 360 feet to 445 feet.  
This zone is formed of generally gray to brown silts.  AGI (1996) correlates a fine 
grained unit, at a similar depth under Joint Base Lewis-McChord, to the Puyallup 
Formation and Stuck Drift. 
 
From a depth of approximately 445 to 510 feet, sandy gravel is apparent in the Bell Hill 
well logs.  Bell Hill Well No. 2 is completed in this unit.  Both wells terminate in the silt 
underlying this coarse grained unit.  Hart Crowser has called this deep aquifer 
undifferentiated outwash.  They have correlated the lower coarse grained portion to the 
Lakewood Glacial Aquifer after Noble (1990).  The DuPont wellhead vicinity is shown 
on Figure 5-1, which also details the location of a hydrogeologic cross-section.  The 
hydrogeologic stratigraphy is summarized in Table 5-1. 
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TABLE 5-1 
 

Hydrogeology Summary 
 

Aquifer 

Approximate 
Depth Below 

Surface (Feet) 

Approximate 
Elevation 

(MSL) 
Source of 
Recharge 

Aquifer 
Type 

Soil 
Description 

Source 
Well 

Well Production 
Capacity 

Vashon Recessional  0 to 20 +255 to +235  Direct infiltration 
of precipitation 

Unconfined Gravely Silt   

Vashon Lodgement 
Till 

20 to 70 +235 to +185 N/A Aquitard Sand and 
Gravel with 

cobbles 

  

Vashon Advance 
Outwash and Pre-
Vashon Sediments 

70 to 160 +185 to +95 Leakage from 
Vashon Recess. 

through “window” 
in till  

Confined and 
Unconfined 

Gravely Sand   

Kitsap Formation 160 to 220 +95 to +35 N/A Aquitard Green Silt and 
Silt bound 

Gravel 

  

Salmon Springs - 
Fleet Creek 

Bell Hill 
220 to 300 

 
Hoffman Hill 

415 to 495 

 
  +30 to -50 

 
 

-30 to –110 

Leakage from 
Vashon Recess. 

through “window” 
in till  

Confined Sandy Gravel 
gravely Sand 

with silt 

Bell Hill 
Well No.1, 
No. 3 and 
Hoffman 
Hill No. 1 
and No. 2 

Bell Hill Wells 
900 and 1,000 

gpm  
 

Hoffman Hill 
Wells 

1,100 gpm each 
Puyallup Formation? 360 to 445 -105 to –190 N/A Aquitard Sandy Silt   

Older 
Undifferentiated - 
Lakewood Glacial 

445 to 510 -190 to -255 Upland areas to 
east  

Confined Sandy Gravel Bell Hill 
Well No. 2 

1,000 
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RECHARGE AND DISCHARGE ZONES 
 
Recharge for the Salmon Springs aquifer largely comes from a “window” in the Vashon 
till to the east and leakage through the overlying formations.  AGI (1996) identified this 
“window” as being underneath the logistic center area at Joint Base Lewis-McChord but 
also indicated that the “window” may extend as far southwest as Gray Field.  This 
recharge area is up-gradient and outside of the 10-year zone of contribution.  
Groundwater flows west northwest in the vicinity of the Bell Hill wells in this aquifer 
and discharges into Puget Sound.  For the Hoffman Hill wells, we have also assumed a 
northwesterly flow direction directly to Puget Sound.  A lack of well data in the area of 
DuPont precludes determining the exact groundwater flow direction in the vicinity of the 
DuPont wells.  The assumed flow direction is west northwest directly into Puget Sound 
based on Hart-Crowser (1991). 
 
The source of recharge for the Older Undifferentiated Outwash is uncertain.  Probable 
sources include the upland areas to the east and leakage downward from the overlying 
aquifers.  Discharge is assumed to be west northwest directly into Puget Sound. 
 
GROUNDWATER MODELING 
 
A groundwater model simplifies the characteristics of an aquifer in order to provide 
mathematical estimates of actual conditions.  As the groundwater model is increasingly 
simplified the model becomes easier to use, but the results become less accurate.  The 
most commonly accepted groundwater models for delineating a WHPA (zone of 
contribution) are the Fixed Radius, Analytical, and Numeric models, the simplest being 
the Fixed Radius method. 
 
The simplest groundwater model is based on the Calculated Fixed Radius method.  In the 
Calculated Fixed Radius method, the delineations are concentric areas around each well 
calculated based on pumping data and known or assumed aquifer characteristics. 
 
An Analytical model requires basic hydrological 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 other methods.  In Numeric 
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, 
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the connection between surface water and groundwater, the relationship between the 
model area and the surrounding areas (boundary conditions), and lastly, the location and 
pumping rate of wells.  The Numeric method generates more accurate results than the 
Fixed Radius or Analytical methods.  However, Numeric models are relatively costly to 
develop.  Consequently, Numeric models are more commonly used by large utilities, with 
complex aquifers, which have the resources to collect the extensive model input data 
required. 
 
The distances and directions that the groundwater travels while moving toward a well in 
a designated time period delineates the wellhead protection zone.  For the purposes of 
wellhead protection, the distance water will travel in one, five, and ten years before 
reaching the well are used.  These are the travel times or zones of contribution whose 
delineation is required by regulation (WAC 246-290). 
 
The travel times in this report do not take into account either the amount of time needed 
for a particle of water to reach the groundwater system or the effects that the subsurface 
environment may have on the contaminant.  The time for a fluid particle to reach an 
aquifer system from the ground surface may be on the order of a few days to several 
years, depending upon the depth to groundwater, the amount of rainfall, and the geologic 
regime.  Once in the groundwater system, the movement of contaminants will generally 
be retarded relative to groundwater flow.  The amount of retardation depends upon 
factors such as the type of contaminant and the organic content of the aquifer. 
 
MODELING RESULTS 
 
The Department of Health, recommends that analytical modeling be performed when the 
hydrogeologic setting is strongly non-circular. The hydrogeologic setting in the vicinity 
of DuPont creates a strongly non-circular wellhead protection zone for the City’s wells.  
The water surface in both of these aquifers is assumed to slope towards Puget Sound at 
approximately 0.006 ft/ft, creating strongly non-circular wellhead protection areas.  Thus, 
the wellhead protection areas were developed through the use of the analytical 
groundwater computer model TWODAN (Fitts, 1995).  Based upon Hart Crowser (1988, 
1990, 1998a, 1998b), a modeling study performed on Bell Hill Wells Nos. 1 and 2 (Hart 
Crowser (1991), the Clovers/Chambers Creek Geohydrologic study (Brown and 
Caldwell, 1985), and the Fort Lewis Wellhead Program (AGI, 1996), several assumptions 
and simplifications were made to the modeled groundwater flow regime for each aquifer 
in order to delineate the WHPA as shown in Table 5-2. 
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TABLE 5-2 
 

Groundwater Modeling Assumptions 
 

 
Parameter 

Bell Hill Wells 
No. 1 and No. 3 

 
Bell Hill No. 2 

Hoffman Hill Wells 
No. 1 and No. 2 

Groundwater Flow direction NW to Puget Sound NW to Puget Sound NW to Puget Sound 
Hydraulic Gradient  0.005 0.005 0.005 
Hydraulic Conductivity (ft/day) 200 55 150 
Aquifer thickness (feet) 80 60 83 
Transmissivity (ft2/day) 16,000  3,340 11,000 
Flow Regime Isotropic, 

Homogeneous 
Isotropic, 

Homogeneous 
Isotropic, 

Homogeneous 
Pumping Rate 750 gpm  750 gpm  1,100 gpm  
 
Once the aquifer characteristics are assumed, the zones of contribution around each well 
can be estimated.  The wellhead delineation zones resulting from the modeling effort 
indicate elliptic contribution areas, reflecting the hydraulic gradient towards Puget 
Sound, as indicated in Figure 5-3.  The WHPA for Bell Hill Well No. 2 is wider (NE-
SW) than that for Bell Hill Wells No. 1 and No. 3.  Bell Hill Wells No. 1 and No. 3 have 
a longer WHPA in the southeast direction.  The difference in the two WHPAs is created 
by the difference in hydraulic conductivity.  The aquifer is assumed to discharge directly 
to Puget Sound, thus the two zones are oriented in the same direction.  The WHPAs of all 
three wells overlap each other, thus they are shown as one combined zone. The 1-year, 
5-year and 10-year zones shown on Figure 5-3 reflect those for Bell Hill Wells No. 1 and 
No. 3.  Bell Hill Well No. 2 is screened in a deeper aquifer than Bell Hill Wells No. 1 and 
No. 3, and this extra depth should provide additional protection from contamination. 
 
The WHPA for the Hoffman Hill wells is shown on Figure 5-4.  Similarly to the Bell Hill 
wells the WHPAs for the Hoffman Hill wells overlap.  Therefore, for simplicity, the 
combined WHPAs are shown as one. 
 
The boundaries for wellhead protection areas may be jurisdictional or administrative; 
however, each area is defined through groundwater modeling by estimating the flow 
system which contributes to the well.  The terms wellhead protection area and zone of 
contribution are often used interchangeably.  However, time intervals are generally 
assigned to zones of contribution to estimate the time of travel to reach the well.  Zone 1 
represents the one-year time of travel; Zones 2 and 3 represent the five- and ten-year 
times of travel, respectively.  The most intensive management efforts should initially be 
focused within Zone 1, followed by Zones 2 and 3 as indicated in Table 5-3. 
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TABLE 5-3 
 

Wellhead Protection Zones of Contribution for the City of DuPont 
 

 
Time of Travel 

Zone of 
Contribution - Max. 

Distance Bell Hill 
Wells 1 and 3 

Zone of 
Contribution - Max. 

Distance Bell Hill 
Well No. 2 

Zone of 
Contribution - Max. 
Distance Hoffman  
Hill Wells 1 and 2 

1 year 2,500 feet 1,500 feet 1,800 feet 
5 years 8,000 feet 3,500 feet 5,500 feet 
10 years 14,500 feet 6,500 feet 10,000 feet 
 
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 the well, spring, or surrounding area.  Partial inventories may have already 
been conducted for other purposes, such as those discussed at the beginning of this 
chapter.  For the inventory to be effective; a full accounting of all known and potential 
sources of contamination within the zones must be conducted and the information 
accurately mapped. 
 
Other purposes for maintaining an inventory of potential contaminant sources are to help 
plan management strategies, establish a mailing list to notify businesses located within 
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 by WAC 246-290-135. 
 
POTENTIAL CONTAMINANT SOURCES 
 
Within a wellhead protection zone, there are many diverse activities that may 
contaminate an aquifer thereby jeopardizing the water supply.  It is important that these 
activities are properly inventoried and, if necessary, regulated to prevent degradation of 
the groundwater supply.  Relevant activities include land use and zoning practices, 
landfills, commercial and industrial operations, underground storage tanks, septic tanks, 
dry wells and catch basins, as well as known sites of contamination.  A discussion of 
these practices, their potential effects on groundwater, and the regulatory requirements 
which may apply are included in the following sections. 
 
Landfills 
 
A landfill is a disposal facility in which solid waste is permanently placed and is not a 
land treatment facility.  Minimum functional standards for solid waste hauling are 
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regulated by the Washington State Department of Ecology under WAC 173-304.  These 
regulations set siting and closure criteria, performance standards, and operating 
requirements for landfills.  The regulations are highly restrictive in that a proposed 
landfill site must meet a series of “fatal flaw” tests.  A wellhead protection area would 
qualify as a fatal flaw, thereby prohibiting the construction of a new landfill. 
 
Past landfill practices were not so restrictive, however.  Abandoned and improperly 
maintained landfills and dump sites are often a major source of groundwater 
contamination.  Leachate from landfills poses a threat to groundwater quality should it 
migrate to the water table.  The Department of Ecology is responsible for mitigating 
dump site cleanup when potentially hazardous leachates are present. 
 
Joint Base Lewis-McChord Landfills 4 and 5 are both located to the north of the DuPont 
Bell Hill wells, outside of the WHPA and as such should not pose a threat to the City of 
DuPont Wells. 
 
Commercial and Industrial Activity 
 
Areas of commercial and industrial land use are located within most wellhead protection 
boundaries.  Businesses that may contribute contaminants to the groundwater include dry 
cleaners, gas stations and other businesses with fuel storage tanks, auto repair shops, 
metal plating facilities, asphalt and concrete facilities, and machine shops.  Wastes 
generated at these businesses include substances such as petroleum products, solvents, 
surfactants, heavy metals, and other organic materials.  These wastes can potentially 
enter the groundwater system through inadequate disposal practices or accidental spills.  
Table 5-4 presents typical commercial and industrial activities and the potentially 
hazardous chemicals that may be associated with them.   
 
The siting and operation of facilities which treat, store, or dispose of hazardous waste are 
subject to the requirements of the Resource Conservation and Recovery Act (RCRA), 
Subtitle C.  In Washington State, the Department of Ecology regulates facilities which 
generate more than 220 pounds of hazardous waste per month under WAC 173-303, 
Dangerous Waste Regulations.  The regulations are significant in that they establish a 
number of requirements for these facilities including surveillance and monitoring, record 
keeping, performance and design criteria, and siting and closure procedures.  Ecology 
divides the facilities into three levels of hazardous waste accumulation: Level 1 facilities 
generate 2,200 pounds of waste per month or more; Level 2 facilities generate between 
220 and 2,200 pounds per month; and level 3 facilities generate less then 220 pounds.  
Level 3 generators are exempt from the regulations.  All Level 1 and 2 facilities must 
initially file a report of their activities with Ecology and update those activities annually.  
From these reports an identifier code is established for each facility.  This code is 
required by a transporter to deliver or accept shipments.  A summary of those activities 
are published annually by Ecology, thereby allowing water purveyors the opportunity to 
determine the types of activities present within their WHPA. 
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No Level 1 or Level 2 generators have been identified within the 10-year zone of 
contribution to the Bell Hill and Hoffman Hill wells. 
 

TABLE 5-4 
 

Contaminants Associated with Commercial and Industrial Activities 
 
Commercial/Industrial 

Activity Potential Contaminants 
Automobile/Truck 
Service 

waste oils, solvents, acids, paints, soaps 

Boat Yard/Marinas detergents, gasoline, diesel fuels, batteries, oil, seepage from 
boat waste disposal areas, wood preservative and treatment 
chemicals, paints, waxes, varnishes, automotive wastes 

Dry Cleaners solvents (perchloroethelyene, petroleum solvents, Freon) 
spotting chemicals, (trichloroethane, methylchloroform, 
ammonia, peroxides, hydrochloric acid, rust removers, amyl 
acetate) 

Cemeteries fertilizers, pesticides 
Country Clubs/Golf 
Courses 

fertilizers, herbicides, pesticides, swimming pool chemicals, 
automotive wastes 

Electric/Electronic 
Equipment 
Manufacturers 

nitric, hydrochloric and sulfuric acid, heavy metal sludges, 
ammonium persulfate, cutting oil and degreasing solvent, 
corrosive soldering flux, waste plating solution, cyanide, 
methylene chloride, perchloroethylene, trichloroethane, 
acetone methanol 

Furniture/Wood 
Manufacturing 

paints, solvents, degreasing and solvent recovery sludge 

Metal Plating Shops sodium and hydrogen cyanide, metallic salts, alkaline 
solutions, acids, solvents, heavy metal contaminated 
wastewater/sludge 

Lawns and Gardens fertilizers, herbicides, pesticides 
Printers, Publishers solvents, inks, dyes, oils, miscellaneous organics, 

photographic chemicals 
Sand and Gravel Mining diesel fuel, motor oil, hydraulic fluids 
Scrap, Salvage and 
Junkyards 

used oil, gasoline, antifreeze, PCB contaminated oils, lead 
acid batteries 

 
Underground Storage Tanks 
 
Underground storage tanks (USTs) and leaking underground storage tanks (LUSTs) are a 
major threat to groundwater quality.  Petroleum products which may contain impurities 
that are mobile in the groundwater system are the most commonly stored substances in 
USTs.  The EPA estimates that 35 percent of all USTs could be leaking.  The most 
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common causes of leaks are structural failure, corrosion, improper fittings, and improper 
installation.  Ecology regulates underground storage tanks in Washington State under 
WAC 173-360.  The regulations require that 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 
• 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 less than 
1,100 gallons per premises, and septic tanks. 
 
As of July 1, 1991, owners and operators of all existing nonexempt underground tanks 
must have a permit from Ecology.  A valid permit is a requirement for delivery of 
regulated substances.  The permit 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. 
• Proof of insurance to compensate a third party in the event of bodily injury 

or property damage resulting from a leaking tank.  One million dollars 
insurance is required for petroleum marketing facilities. 

 
By 1998, all existing nonexempt underground storage tanks must provide cathodic 
protection and spill and overflow containment, in addition to the above requirements. 
 
Installation and replacement of underground storage tanks must meet the specifications 
and performance and design standards identified in the WAC.  Ecology follows the 
federal UST guidelines, which at this time do not require double wall vessels. 
 
Underground storage tank inspections are performed by Ecology primarily through the 
information developed in the permitting process.  Although routine annual inspections 
are not performed, Ecology inspectors do prioritize sites considered potentially 
hazardous.  Technical assistance visits are also conducted at the request of the 
owner/operator.  This provides another avenue in which Ecology can monitor the status 
of USTs. 
 
Ecology maintains a file on all permitted USTs in Washington State, as required by 
RCRA, Subtitle 1. The file provides the site name and address, tank identification 
number, date of installation, size, tank status, and the substance stored at the site. 
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Many underground tanks were identified in Joint Base Lewis-McChord within the 10-
year Zone of Contribution.  Most of these tanks are used for No. 2 heating fuel.  The 
number of tanks identified by Zone, are shown on Table 5-5. 
 
Septic Systems 
 
Pierce County is responsible for regulating and permitting residential and small 
commercial on-site sewage disposal systems within the county, excluding federal 
facilities.  Contaminants associated with septic tank effluent include pathogenic 
organisms, toxic substances, and nitrogen compounds.  Ammonia and nitrate nitrogen are 
highly soluble in water. 
 
Pierce County will not allow septic systems for proposed residences if they are within 
300 feet of a sanitary sewer.  Old septic systems may remain in use as long as they are 
not in a utility local improvement district (ULID) and are not failing.  Septic system 
elimination incentives may provide assistance to residences currently using septic 
systems who wish to connect to an available sanitary sewer.  Sanitary sewer service is 
available for future development in DuPont, and Joint Base Lewis- McChord is fully 
sewered.  
 
Drywells, Catch Basins, and Improperly Sealed or Secured Wells 
 
Stormwater serves as a source of groundwater recharge, but it can also be a source of 
groundwater contamination.  Runoff from streets, parking lots and other impervious 
surfaces can contain heavy metals, hydrocarbons, petroleum products, pesticides, and 
animal wastes.  Dry wells may be used for stormwater, septic waste, or other wastewater 
disposal at commercial, industrial, and multi-family residential sites.  Dry wells and catch 
basins may be located along major transportation corridors.  Contaminants generated 
along transportation routes, such as Interstate 5 and railroad corridors, include petroleum 
products, lead, hazardous chemicals and other emission products.  Dry wells and catch 
basins are potential sites of contamination because their intended use often discharges 
contaminants directly into the groundwater. 
 
Approximately 3 dozen catch basins were located on the Joint Base Lewis-McChord base 
map within the 10-year Zone of Contribution.  Some of these catch basins may not be 
connected to a storm drainage discharge line and are essentially dry wells.  In addition to 
the catch basins on Joint Base Lewis-McChord, there are approximately 10 catch basins 
located along the Interstate-5 right-of-way.  These appear unconnected to a central storm 
drainage system.  Eight of the I-5 catch basins are within the 5-year Zone of 
Contribution, while the remaining two are in the 10-year zone. 
 
Accidental Spills 
 
Accidental spills or releases of contaminants can potentially impact groundwater 
supplies.  Potential sources of spills and leaks include underground storage tanks, 
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accidents and poor disposal practices.  Interstate 5 and the Burlington Northern Railroad 
tracks, both of which pass through the City of DuPont’s 5- and 10-year WHPA, are 
potential sources of hazardous materials.  The Washington State Patrol (WSP) is the first 
responder for hazardous material spills on Interstate 5.  WSP then notifies the 
Department of Ecology, who in turn authorizes an independent contractor to clean up the 
spill.  Burlington Northern is the first responder to spills within their right-of-way.  Their 
current spill response program is discussed later in this chapter. 
 
The Joint Base Lewis-McChord Fire Department is the first responder to all spills of 
hazardous material within their jurisdiction.  Upon arrival at the spill site they will call in 
the appropriate teams to assist in or assume command of the cleanup.  They will assist the 
City of DuPont upon request with any spills within the City’s jurisdiction. 
 
Stormwater 
 
Stormwater can contain many chemicals which are derived from road runoff.  These 
include: heavy metals such as lead and zinc, oils and grease, pathogens and nutrients.  
Typically, the concerns regarding storm water are related to the impacts on surface water.  
However, groundwater can also be adversely impacted by stormwater. 
 
Joint Base Lewis-McChord has a Stormwater Pollution Prevention Plan (Gray & 
Osborne, 1994) and a Spill Prevention, Control and Countermeasure Plan (Coe-Truman 
Technologies, 1991).  These plans set forth a list of Best Management Practices (BMPs) 
to minimize the spill of contaminants and the response to be undertaken in the event of a 
spill.  A stormwater modeling study of the Joint Base Lewis-McChord system was 
completed by Gray & Osborne, 1996.  This report estimated transit time of water in the 
storm drainage system from various inlets to the outlet for each major subbasin.  These 
estimates allow the various response teams at Joint Base Lewis-McChord to refine the 
necessary response times should a spill occur. 
 
Confirmed and Suspected Contamination Sites 
 
Under the Model Toxics Control Act Cleanup, WAC 173-340, The Department of 
Ecology is responsible for ensuring all hazardous waste sites are properly remediated.  
This includes confirmed and suspected sites of contamination as well as Leaking 
Underground Storage Tanks (LUSTs).  A separate inventory for each, which includes the 
status of cleanup efforts, is maintained by Ecology.  Ecology conducts an initial site 
investigation within 90 days of learning of a potentially contaminated site.  If this 
investigation shows that remediation action is required, the site will appear on the 
Confirmed and Suspected Contaminated Sites Report.  The sites are also given a 
Washington Ranking Mode BIN number between 1 and 5.  A ranking of 1 indicates the 
greatest assessed risk to human health and the environment.  The contaminant type and 
the affected media, such as groundwater, is also noted.  Once the remedial action has 
been completed, Ecology’s Toxics Cleanup Program determines if the site can be 
removed from the list. 
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There are two confirmed and suspected sites located outside and north of the wellhead 
protection areas, Joint Base Lewis-McChord Landfills No. 4 and No. 5.  Landfill No. 4 
has received a ranking of 3 with both soil and groundwater being impacted.  Landfill 
No. 5 has received a ranking of 5 with groundwater being the impacted media. 
 
In addition to the two landfills, the Logistics Center on Joint Base Lewis-McChord is on 
the U.S. EPA National Priorities List.  Trichloroethylene has been found in both the 
Steilacoom Gravel aquifer and the Salmon Springs aquifer, about 2.5 miles north of the 
DuPont 10-year WHPA.  Work is currently underway to stabilize movement of the 
groundwater contaminant plume in the Steilacoom Gravel aquifer.  The direction of 
groundwater movement in the Steilacoom Gravel in area is to the northwest and to the 
west in the Salmon Springs aquifer (AGI, 1996).  These flow directions do not intersect 
the WHPA for the City of DuPont Bell Hill wells. 
 
INVENTORY DATA SOURCES 
 
The inventory of potential contaminant sources was compiled using various data sources.  
AutoCAD maps from the Joint Base Lewis-McChord and the City of DuPont were used 
to locate the sewer lines and storm drain lines.  Agencies such as Ecology and EPA 
maintain contaminant databases which list businesses that handle and store potential 
contaminants.  In addition to the documents discussed previously, the following 
databases were used to create the inventory for the City of DuPont’s WHPA: 
 

• Facility/Site Database Interactive Website, (May 2011) 
 
http://apps.ecy.wa.gov/website/facsite/viewer.htm.  This website allows 
access to information on facilities and sites of environmental interest to 
Ecology including:  State Cleanup sites, Federal Superfund sites, 
Hazardous Waste Generators, Solid Waste Facilities, Underground 
Storage Tanks, Dairies, and Enforcement.  These facilities are summarized 
in the inventories and located on the maps. 

 
• Title III Facilities 

 
Title III facilities are identified as those which generate, treat, store, or 
dispose of hazardous materials in sufficient quantity to pose a threat to the 
community.  There are several different types of Title III facilities 
depending upon the amount of and the nature of the material handled.  All 
of these companies must report to the County on an annual basis.  This 
reporting was a result of the 1986 Superfund Amendments and 
Reauthorization Act.  Title III was subsequently renamed to the 
Emergency Planning and Community Right to Know Act (EPCRA). 
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• Septic Systems 
 
Pierce County issues permits for all septic systems within the county, 
except those on federal facilities.  The county has very little involvement 
with septic systems in the DuPont area due to the presence of sanitary 
sewers and Joint Base Lewis-McChord. 

 
• Landfills 

 
The landfill coverage used in this Plan was developed from base maps of 
the Joint Base Lewis-McChord area. 

 
• Zoning and Land Use 

 
Electronic files containing zoning designations were obtained from the 
City of DuPont. 

 
• Base Map File and City Sewer and Stormwater Information 

 
The City of DuPont and Joint Base Lewis-McChord maintain AutoCAD 
file base maps with sewer and stormwater overlays for their systems. 

 
Table 5-5 summarizes the potential known sources of contamination found within the 1-, 
5-, and 10-year zones of contribution.  Additionally, field surveys revealed that road 
construction has occurred within the 1-year zone in preparation for future development.  
The 5-year zone is largely undeveloped woodland.  In the southeast portion, the 
Historical Museum and the Joint Base Lewis-McChord Public Works Department posed 
no obvious threat to groundwater contamination.  Within the 10-year travel zone, locked 
storage buildings were observed.  In addition to these buildings, army vehicles are parked 
west of the storage area, west of North Division Street and North of Crary Avenue.  
Vehicle maintenance occurs in the area west of North Division Street and South of Crary 
Avenue.  These operations may pose a threat to groundwater if contaminants are spilled 
or leaked into the ground. 
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TABLE 5-5 
 

Potential Contaminant Sources within the Wellhead Protection Area  
 

 
Potential Source 

1-Year Zone of 
Contribution 

5-Year Zone of 
Contribution 

10-Year Zone of 
Contribution 

Underground Tanks None 4 - No. 2 Fuel Oil 
Volume = 3,550 gal 

41 - No. 2 Fuel Oil 
1 - Gasoline 
1 - Diesel 

Volume = 136,025 gal 
Dangerous Waste 
Generators 

None None None 
 

Landfills None None None 
Traffic Corridors None Interstate 5, 

Burlington Northern 
Railroad 

Interstate 5, 
Burlington Northern 

Railroad 
Dry Cleaners None None None 
Metal Plating None None None 
Automobile Service None None 1 
Scrap, Salvage and 
Junkyards 

None None None 

Dry Wells None 1 3 
 
WELLHEAD INVENTORY 
 
Development of Wellhead Protection Area Maps 
 
The wellhead protection area map was developed as a tool for managing the zones of 
contribution of the City’s wells as shown in Figure 5-5.  The map can be distributed to 
the local first responders and businesses to increase public awareness of the location of 
the boundaries of the wellhead protection area and the significance of potential 
contaminant sources located in the area.  The map shows the boundaries of the delineated 
zones of contribution, the locations of the potential contaminant sources, and the current 
land use. 
 
The wellhead protection area map was created with the assistance of the Joint Base 
Lewis-McChord Department of Public Works. 
 
SPILL RESPONSE 
 
Spill response planning is an important aspect 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 soil and 
surface water.  When the release occurs in either the 1-, 5-, or 10-year zones of travel, 
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there is the possibility that the spill will eventually contaminate aquifers that supply the 
City’s drinking water.  Planning for spill response should reflect the needs and concerns 
of the community while maintaining the quality of the groundwater.  Gaining community 
support in the preparation of a spill response program is important.  Coordination of 
federal, state, and more importantly, local emergency response organizations is required 
as well. 
 
Specific response procedures for wellhead protection areas must be determined prior to 
the occurrence of a contamination incident.  The information obtained as a result of the 
susceptibility assessment and the wellhead protection area inventory can be used to 
determine what types of spill response measures are necessary for the protection of 
drinking water sources.  In order to be accepted by local emergency responders, spill 
response procedures for wellhead protection areas should be realistic and easily 
implemented. 
 
The following are examples of simple measures that can be taken during a spill/incident 
response to reduce the likelihood of groundwater contamination in a wellhead protection 
area. 
 

• In wellhead protection areas, attempt to contain hazardous liquid spills by 
using absorbents to reduce infiltration into the ground. 

 
• Do not allow spills to be routed into drywells for cleanup. 

 
In order for spill response procedures to be effectively executed, coordination, 
cooperation, and communication among the responding agencies, organizations, and 
individuals is imperative.  There are many spill response organizations at the local, state, 
and federal levels.  Depending on the magnitude and type of the release, any of the 
following organizations may be involved in a spill response for a wellhead protection 
area in Washington State. 
 

• Environmental Protection Agency (EPA) 
 
The EPA is primarily responsible for all land spills including spills that 
occur on inland U.S. waters not under the jurisdiction of the United States 
Coast Guard. 

 
• Joint Base Lewis-McChord Fire Department 

 
The Joint Base Lewis-McChord Fire Department is the first responder to 
any spills or releases of hazardous materials into the environment in the 
military reservation.  Upon arrival at the scene, they will conduct an 
appropriate survey of the situation and call for assistance from the 
necessary teams. 
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• Joint Base Lewis-McChord Hazardous Materials Team 

 
The Joint Base Lewis-McChord HAZMAT Team is available on an as 
needed basis but must be activated by the Joint Base Lewis-McChord Fire 
Department.  They can provide assistance both at Joint Base Lewis-
McChord and offsite as necessary. 

 
• Department of Ecology (Ecology) 

 
Ecology’s Spill Response Team is responsible for determining the source 
and cause of the release and the responsible party.  If the responsible party 
is unknown, Ecology will investigate to determine who is responsible and 
ensure that containment, clean up, and disposal proceedings begin.  
Additionally, Ecology is the first responder to accidental spills of 
hazardous materials on roadways.  They have a 24-hour on call HAZMAT 
team should a spill occur. 

 
• Department of Health (DOH) 

 
The DOH is developing a set of standard operating procedures that first 
responders can use in wellhead protection areas, critical aquifer recharge 
areas, and other sensitive groundwater areas.  These standards were 
developed in conjunction with organizations such as Ecology’s Spill 
Operations Section and the Association of Fire Chiefs.  DOH also 
provides assistance through laboratory support and services, if necessary, 
to the cleanup effort. 

 
• Washington State Department of Transportation (WSDOT) 

 
WSDOT can provide spill response assistance through traffic control, 
equipment, and personnel for non-hazardous cleanup activities on state 
and interstate highways. 

 
• Pierce County 

 
The Pierce County Department of Emergency Management has developed 
a comprehensive spill response plan.  This plan specifies who is in charge 
of spill response and the responsibilities of each state and local 
governmental agency which might be notified in the event of a spill. 
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• City of DuPont 
 
The City of DuPont Fire Department is the first responder to local spills or 
releases of hazardous materials.  In addition, the DuPont Fire Department 
can call for assistance from surrounding Fire Departments, such as Joint 
Base Lewis-McChord, to assist to spill control, management, and cleanup. 

 
• Burlington Northern Spill Response Team 

 
Coordination with this team is an important part of the spill response 
effort.  Burlington Northern has a 24-hour on call HAZMAT team 
available to mitigate accidental releases within their right-of-ways. 

 
• Washington State Patrol 

 
The Washington State Patrol is the “Incident Command Agency” for all 
spills on Interstate highways. 

 
There are many spill response plans in existence in Washington State. These plans 
address specific geographical areas such as wellhead protection areas and types of 
materials such as oil discharges.  Organizations involved in the storage and transport of 
hazardous substances have also been required to develop spill response plans.  In 
addition, cleanup contractors are on call 24 hours a day to respond to spills.  These plans 
are designed to be consistent and compatible with each other to ensure that response 
efforts are carried out effectively.  Examples of the types of federal and state plans are 
listed below: 
 

• Oil and Hazardous Substance Pollution Contingency Plan for Federal  
Region Ten 
 
This plan divides responsibilities among federal, state, and local 
governments; provides procedures for establishing local contingency 
plans; and provides procedures for response actions in accordance with the 
Clean Water Act and the Comprehensive Environmental Response, 
Compensation, and Liability Act. 

 
• Washington Statewide Master Oil and Hazardous Substance Spill 

Contingency Plan 
 
This plan provides a means for coordinating statewide response to spills 
by Ecology and other state agencies. 
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• Wellhead Protection Program Guidance Document-Spill/Incident 
Response Planning 
 
As stated previously, the public water system is required to coordinate 
with local emergency responders, Ecology’s Spill Operations Section, the 
local health department, and any local emergency planning committee. 

 
These and other similar documents were used for guidance in preparing a local spill 
response program for the City of DuPont. 
 
SPILL RESPONSE PROGRAM 
 
The City of DuPont has adopted the Pierce County spill response program.  The Pierce 
County Plan outlines the general off-site emergency procedures as required by EPCRA 
and is included in the Appendix G.  Spills which occur within the property boundaries of 
a facility are handled according to that facility’s plans. 
 
Generally, under the County’s plan the Fire Dispatch Centers provide a single point of 
contact for spills.  When a call is received regarding a spill a Hazardous Materials 
Incident Notification worksheet, “Pink Sheet” is filled out based upon data gathered from 
the field.  The appropriate agencies and Hazardous Materials teams are notified based 
upon the data gathered for this worksheet.  After being notified of a hazardous material 
incident Dispatch Centers are responsible for making the following notifications: 
 

• The fire district in which the incident occurred, 
• Appropriate local law enforcement, 
• Pierce County Fire Prevention Bureau, 
• Tacoma-Pierce County Health Department, 
• Pierce County Department of Emergency Management and, 
• The State Division of Emergency Management Duty Officer. 

 
If the spill were to occur on Interstate 5, a similar response program would be followed 
as outlined in the Pierce County program.  However, the Washington State Patrol is the 
“Incident Command Agency” for all spills on Interstate highways. 
 
It is important that the City also be notified of any spills which occur within the WHPA.  
To facilitate notification, the City will provide copies of the WHPA map to Pierce 
County, Joint Base Lewis-McChord, and Ecology.  Accompanying each map should be a 
letter requesting that the agency in question notify the City in the event of a hazardous 
materials spill. 
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CONTINGENCY PLANNING 
 
Contingency planning is an important component of a wellhead protection program; 
however, planning alone cannot account for unanticipated incidents.  A worst case 
scenario would be a contamination event which would render the Bell Hill or Hoffman 
Hill wells unusable.  Should this happen, the City would be forced to activate the intertie 
with Joint Base Lewis-McChord, develop an alternate source of supply, or provide a 
treatment process capable of removing the contaminant from the Bell Hill or Hoffman 
Hill sources. 
 
In the interim, the existing intertie with Joint Base Lewis-McChord could supply the City 
with up to 800 gpm on a continuous basis.  Since future peak day demand requirement 
will greatly exceed 800 gpm, severe water use restrictions would be required to ensure an 
adequate domestic supply to City customers.  If a long-term loss of Bell Hill or Hoffman 
Hill sources were to occur, the City could potentially negotiate with Joint Base Lewis-
McChord for additional capacity. 
 
SUMMARY AND RECOMMENDATIONS 
 
In accordance with the requirements of the Washington State Department of Health, a 
wellhead protection program has been prepared for the City of DuPont’s Bell Hill Well 
Nos. 1, 2, and 3, and Hoffman Hill Well Nos. 1 and 2.  An EPA analytical 
hydrogeological model was used to establish the 1-, 5-, and 10-year zones of 
contribution, more commonly referred to as a Wellhead Protection Area (WHPA).  An 
inventory of potential contamination sources of contamination within the WHPA was 
developed through research of available records and a visual survey of the area.  A map 
identifying the locations of the potential sources of contamination, overlaid with the 
WHPA was constructed. 

 
1. The 5- and 10-year time of travel zone encompasses about 2,400 feet of 

Burlington Northern railroad tracks, Interstate 5, and a portion of the Joint 
Base Lewis-McChord Military Reservation.  As indicated previously, a 
hazardous materials spill by either a truck or train could pose a threat to 
the water quality in the Bell Hill wells.  Accidental spills are not the only 
potential source of contamination.  Activities at Joint Base Lewis-
McChord which may use hazardous materials could adversely affect the 
City’s water quality if improperly handled or disposed of.  Burlington 
Northern Railroad, Pierce County, Joint Base Lewis-McChord, and 
Ecology must be provided a copy of the WHPA map, with instructions to 
notify the City in the event of a spill within a zone of contribution.  A 
sample letter that was sent in 1997 has been included in Appendix G.  This 
letter will be revised and updated and sent to these agencies. 
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CHAPTER 6 
 

OPERATION AND MAINTENANCE PROGRAM 
 
WATER SYSTEM MANAGEMENT AND PERSONNEL 
 
Waterworks Operator Certification, specified in WAC 246-292, requires all Class A 
water systems in Washington State to retain in their employ individuals who are certified, 
by examinations, as competent in water supply operation and/or management.  The 
Washington State Department of Health (DOH) determines the required level and 
number of certified positions based on the population and complexity of the water 
system.  Minimum education and experience requirements for the various certification 
levels are detailed in the Water Works Operators Certification Regulations, published by 
the DOH. 
 
A Water Distribution Manager 2 is the minimum level of operator certification allowed 
for the City of DuPont.  The City complies with WAC 246-292 by employing the 
personnel listed below: 

 
Mr. Scott Hein Water Distribution Manager 2 
 Cross-Connection Control Specialist  
Mr. Fred Foreman Water Distribution Manager 2 

     Cross-Connection Control Specialist 
Mr. Larry Clark Water Distribution Manager 2 
 Cross-Connection Control Specialist 
 Basic Treatment Operator 
Mr. Dave Carlington Water Distribution Manager 2 
 Cross-Connection Control Specialist 
Mr. Justin Moore Water Distribution Manager 2 
 Cross-Connection Control Specialist 
Mr. Paul Jacoby Water Distribution Manager 2 
 Cross-Connection Control Specialist 
 Basic Treatment Operator  

 
PROFESSIONAL GROWTH REQUIREMENTS 
 
In order to promote and 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. 
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 http://www.doh.wa.gov/ehp/dw/Our_Main_Pages/training.htm 
 
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 should receive training in the following areas. 
 

• Confined space 
• Trenching and shoring 
• Traffic Flagging 
• Asbestos cement pipe safety 
• Cross Connection Control 

 
The City of DuPont’s certified operators all complete CEUs on a regular basis.  All 
certified operators have received training in the areas listed above. 
 
SYSTEM OPERATION AND CONTROL 
 
MAJOR SYSTEM COMPONENTS 
 
The City of DuPont’s primary municipal water system serves the Historic Village and 
Northwest Landing areas via five wells, a 1.0 million gallon (MG) concrete reservoir, a 
3.5 MG steel reservoir, and two booster pump stations located at Bell Hill and Hoffman 
Hill.  Technical schematics for the two booster pump stations are provided in Figures 3-1 
and 3-2.  A description of the normal operation of each facility is given in the following 
sections. 
 
Bell Hill Reservoir and Booster Station 
 
The City has copies of a detailed operations manual developed for the Bell Hill Booster 
Station.  The manual provides descriptive instruction of how the facility is to be operated. 
 
Under normal operating conditions, the water level in the Hoffman Hill Reservoir will 
“float” on the distribution system.  As the Hoffman Hill Reservoir level drops, the 
Hoffman Hill Wells and the booster pumps at Bell Hill will turn on.  In order to maintain 
at least a minimal turnover in the Bell Hill Reservoir, the smallest booster pump at Bell 
Hill will be the first to turn on, followed by a Hoffman Hill well, and then the remaining 
five Bell Hill booster pumps.  The largest three booster pumps turn on at low system 
pressure.  The SCADA has an alternator feature with both Hoffman Hill wells that allows 
them to alternate between each other as lead or lag, also allowing the Bell Hill booster 
station to be the lead or lag depending on set point settings.  During peak season, the 
smallest pump cannot meet minimum demand and usually runs 24 hours per day, 7 days 
per week, providing approximately 300 gpm.  When a Hoffman Hill Well pump runs at 
1,000 gpm, both pumps fill the upper reservoir and the Bell Hill booster pump turns off. 
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The Bell Hill booster pumps are called by pressure.  The SCADA system telemetry is 
controlled by a headquarters unit, which includes a 2-way switch that allows booster 
pump control to be toggled between pressure at Bell Hill and reservoir level at Hoffman 
Hill.  The headquarters unit is physically located at the Bell Hill complex along with the 
Bell Hill PLC.  In the event of a failure of the headquarters unit, local control of the 
pump station by the PLC is initiated.  With the headquarters unit in control of operation, 
Pump No. 6 runs continuously in order to maintain system pressure.  An 8-inch bypass 
pressure relief valve regulates system pressure.  As flow demand increases (300 gpm and 
higher), the PLC selects among eight possible combinations of pumps.  The level of 
pumping selected by the headquarters unit is based upon the most efficient combination 
of flow for the demand requirement at any given time. 
 
During normal operation, Bell Hill Well Nos. 1, 2, and 3 pump directly to the 1.0 MG 
reservoir.  The booster pumps draw from the reservoir and discharge directly into the 
distribution system.  In the event that the reservoir or booster station is offline, the wells 
can pump directly into the distribution system. 
 
Most of the station’s operating parameters (i.e., pumps on, flow rate, pressure reservoir 
elevation, etc.) are monitored and recorded at the headquarters unit.  In the event of an-
after-hours emergency, the SCADA will autodial through a series of phone numbers until 
an operator is contacted.  Emergencies which will trigger an-after-hours callout include: 
 

• High/Low Pressure 
• High/Low Reservoir Elevation 
• Intrusion 
• Fire 
• Telemetry Failure 

 
A loss of signal from the headquarters unit will initiate local control.  With local control, 
the pumps are called on sequentially (Pumps Nos. 1 through 6) in direct response to 
decreasing pressures in the distribution system. 
 
During a system-wide power failure, Bell Hill Well Nos. 1 and No. 2 will provide the 
only source of water, since it can be powered by a backup generator located at the Bell 
Hill site.  During a power outage, control for the booster pumps will be automatically 
switched from the water level at the Hoffman Hill Reservoir to the discharge pressure at 
the Bell Hill Booster Pump Station.  As during normal operation, Bell Hill Well No. 1 
will be called by the water level in the Bell Hill Reservoir.  Table 6-1 summarizes the 
Bell Hill Booster Pump Station. 
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TABLE 6-1 
 

Bell Hill Booster Pumps 
 

 
Installation 

 
Pump Model 

Pump 
Configuration 

Rated 
Capacity 

 
Meter 

Booster Pump 
Nos. 1-3 

Byron Jackson 
Type 12 GH 

vertical turbine 
pump w/US motor 

2 stage 
50 hp 

1,350 
gpm each

10" Sparling Series 
FM655 magnetic 

flow meter 
(Tigermag) 

w/transmitter 
Booster 

Pumps No. 4 
and No. 5 

Byron Jackson 
Type 10 GH 

vertical turbine 
pump w/US motor 

3 stage 
20 hp 

500 gpm 
each 

10" Sparling Series 
FM655 magnetic 

flow meter 
(Tigermag) 

w/transmitter 
Booster Pump 

No. 6 
Byron Jackson 

Type 8 GH 
vertical turbine 

pump w/US motor 

4 stage 
15 hp 

350 gpm 10" Sparling Series 
FM655 magnetic 

flow meter 
(Tigermag) 

w/transmitter 
 
Hoffman Hill 
 
Control of the Hoffman Hill reservoir and booster pump station is also maintained via the 
SCADA system located at the Bell Hill complex and a PLC at the booster station.  The 
monitoring points for the booster station are integrated with the City of DuPont water 
telemetry system.  In the event normal power service is interrupted, the station is 
equipped with a standby generator to keep the system operational until power service is 
restored. 
 
The Hoffman Hill Booster Pump Station is a skid mounted modular unit installed inside a 
building structure.  In total, four variable speed pumps are incorporated into the station.  
Two of these pumps provide for peak day demands capable of delivering a capacity of 
425 gpm at 150 feet of TDH.  The other two variable speed pumps provide fire flow and 
are each capable of delivering a capacity of 500 gpm at 150 feet of TDH.  With one of the 
largest pumps out of service (500 gpm), the remaining three pumps are sized to provide 
peak day demand plus fire flow.  Table 6-2 summarizes the Hoffman Hill Booster Pump 
Station. 
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TABLE 6-2 
 

Hoffman Hill Booster Pumps 
 

 
Installation 

 
Pump Model 

Pump 
Configuration 

Rated 
Capacity 

 
Meter 

Booster 
Pumps No. 1 

and No. 2 

Peerless C825A 25 hp 425 gpm 6" Sparling Series 
FM657 magnetic flow 

meter (Tigermag) 
w/transmitter 

Booster 
Pumps No. 3 

and No. 4 

Peerless C830A 30 hp 500 gpm 10" Sparling Series 
FM657 magnetic flow 

meter (Tigermag) 
w/transmitter 

 
SOURCE OF SUPPLY 
 
Bell Hill Wells 
 
Bell Hill has three operational wells (Bell Hill Well Nos. 1, 2, and 3).  As stated in 
Chapter three, Well No. 2 has a concentration of manganese above the MCL.  For this 
reason the recommended method of controlling the manganese is through dilution (or 
blending) with the low manganese water from Well No. 1.  This was accomplished by 
varying the length of pumping cycles.  The third well, Well No. 3 was drilled to 
maximize the water right with the necessity of blending.  Although not a DOH 
requirement, the Bell Hill system is chlorinated.  A residual chlorine concentration target 
is 0.4 to 0.5 mg/L is maintained by injecting 12 percent sodium hypochlorite into the 
discharge of the wells at Bell Hill prior to entry into the Bell Hill Reservoir.  
 
During normal operation, the water level in the Bell Hill Reservoir controls the operation 
of the Bell Hill wells.  Well Nos. 1 and 3 are used preferentially over Well No. 2 due to 
the high iron and manganese concentrations.  When Well No. 2 is utilized, the flow is 
restricted to 400 gpm, so that the total iron and manganese concentrations are less than 
the secondary MCLs when mixed with Well Nos. 1 and 3.  Table 6-3 describes the 
configuration of the pumps and capacities of the Bell Hill Wells.  
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TABLE 6-3 
 

Bell Hill Well Pump Description 
 

 
Installation 

 
Pump Model 

Pump 
Configuration 

Rated 
Capacity 

 
Meter 

Bell Hill Well 
No. 1 

Byron Jackson 
Type MQ 

submersible pump 
w/Type H motor 

5 stage 
75 hp 

900 gpm 8" Sparling Series 
100 propeller meter 

w/FT 193 transmitter

Bell Hill Well 
No. 2 

Byron Jackson 
Type MQ 

submersible pump 
w/Type H motor 

7 stage 
150 hp 

1,000 
gpm 

8" Sparling Series 
100 propeller meter 

w/FT 193 transmitter

Bell Hill Well 
No. 3 

Byron Jackson 
Type MQ 

submersible pump 
w/Type H motor 

7 stage 
150 hp 

1,000 
gpm 

8" Sparling Series 
100 propeller meter 

w/FT 193 transmitter

 
Hoffman Hill Wells 
 
Hoffman Hill includes two wells associated with Hoffman Hill Reservoir.  As with the 
Bell Hill wells, the Hoffman Hill wells are chlorinated.  On-site generation of sodium 
hypochlorite is used at this location.  Sodium hypochlorite is generated at a concentration 
of approximately 0.8 percent and injected into the water main prior to entry to the 
Hoffman Hill Reservoir.  
 
The operating strategy for the City of DuPont is to maximize the use of the Hoffman Hill 
Well(s).  This is done for three primary reasons:  (1) The vertical turbine pump at 
Hoffman Hill is more easily maintained than the submersible well pumps utilized at Bell 
Hill; (2) The Hoffman Hill Reservoir does not require booster pumps to reach most of the 
intended distribution system; (3) The Hoffman Hill system is less complex (fewer parts to 
maintain) than the Bell Hill system.  Table 6-4 describes the configuration of the pumps 
and capacities of the Hoffman Hill Wells.  
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TABLE 6-4 
 

Hoffman Hill Well Pump Description 
 

 
Installation 

 
Pump Model 

Pump 
Configuration 

Rated 
Capacity 

 
Meter 

Hoffman Hill 
Well No.1 

Byron Jackson 
Type MQ 

submersible pump 
w/Type H motor 

5 stage 
75 hp 

1,100 gpm 8" Sparling Series 
100 propeller meter 

w/FT 193 transmitter

Hoffman Hill 
Well No.2 

Byron Jackson 
Type MQ 

submersible pump 
w/Type H motor 

7 stage 
150 hp 

1,100 gpm 8" Sparling Series 
100 propeller meter 

w/FT 193 transmitter

 
Storage 
 
The operation strategies discussed above were developed for when demand is high.  
When demand is low, the Bell Hill Reservoir may not have adequate turnover.  When this 
is the case, the Hoffman Hill Well will have to be manually turned off in order to 
circulate more water through the Bell Hill Reservoir. 
 
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 follow.  Example maintenance 
reporting and monitoring forms are included in Appendix H. 
 
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. 
 
Periodic Maintenance 
 
The Bell Hill Reservoir was constructed in 1992 and the Hoffman Hill Reservoir in 1999.  
Both reservoirs were inspected and cleaned in 2009. 
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It is important that each reservoir is cleaned and inspected for leaks at least once every 
5 years.  This involves taking one of the reservoirs out of service and draining it 
completely.  Inspect the condition of the interior and exterior paint (in case of a steel 
reservoir).  Observe the extent and depth of any pitting in the reservoir surface.  Check 
the floor and footings for any leaks or cracks.  Check the roof of the reservoir for rust and 
cracking. 
 
Periodic maintenance of the reservoirs will include the following.  Vent screens and the 
integrity of the access hatch and other openings into the reservoir will be inspected 
quarterly.  Any opening that may allow the entry of insects or small animals will either 
be sealed or screened accordingly.   
 
Cleaning and Disinfection 
 
The exterior of the reservoirs will be pressure washed every 5 years to remove the 
buildup of moss and algae.  The interior walls and bottoms of the reservoirs will be 
cleaned prior to disinfection to remove all dirt and loose material.  These interior surfaces 
should be cleaned by thorough sweeping or scrubbing.  The floor and lower walls of the 
reservoirs may be suitably cleaned from a jet of water from a hose nozzle.  Care should 
be taken to remove any scaffolding, planks, tools, rags or other materials not a part of the 
structure. 
 
The reservoirs can be adequately disinfected by the direct application of a strong chlorine 
solution to the inner surfaces of the structure.  A 200 ppm available chlorine solution is 
prepared by dissolving one ounce of HTH (65 percent calcium hypochlorite) to 
24 gallons of water, or by diluting one gallon of household bleach in 260 gallons of 
water.  The HTH powder should be made into a paste and then added to the water.  This 
solution can be applied with suitable brushes or spray equipment.  The solution should 
thoroughly coat all exposed surfaces, including the inlet/outlet piping and drain piping, 
such that the piping should have available chlorine of not less than 10 ppm when filled 
with water. 
 
The disinfected surface should remain in contact with the strong chlorine solution for at 
least thirty minutes, after which potable water may be admitted.  The inlet/outlet and 
drain piping should be purged of the 10 ppm chlorinated water, and the reservoir filled to 
overflow level. 
 
After the disinfection procedure is completed, and before the reservoir is placed in 
service, water from the full reservoir shall be sampled and tested for coliform organisms.  
Subject to satisfactory bacteriological testing, the remaining water may be delivered to 
the distribution system. 
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Internal Coatings 
 
The internal coating will have a checkup every 5 to 10 years.  The recommended 
procedure is a photo video inspection of the interior walls.  Recoating of the exterior will 
be considered every 10 to 15 years.  Also, this inspection will note the condition of 
anchor bolts, access ladder, balcony, hatches, riser pipes, safety railings and any other 
appurtenances. 
 
Distribution System Valve Maintenance 
 
Good preventative maintenance dictates that all valves be exercised regularly.  The City 
of DuPont currently exercises valves in the system as time permits.  The DOH 
recommends that valves be exercised on a regular (annual or semi-annual) basis to keep 
them in good working condition and to extend their service life.  Records should be kept 
of valve maintenance.  On average, it is estimated that a two man crew can exercise about 
30 valves daily.  A three man crew can repair or replace about 1.5 valves per day, 
depending on size and location.  For planning purposes, approximately 5 percent of all 
valves scheduled for testing should be assumed to be in need of repair or replacement.  A 
sample valve maintenance form is included in Appendix H.  Valves that do not close 
tightly should be removed, repaired or replaced.  An important aspect of distribution 
system valve maintenance and record keeping is to ensure distribution valves are 
completely open.  A partially closed valve can seriously reduce peak day operation and 
fire flow supply. 
 
Hydrant Maintenance 
 
Fire hydrants in the system are flushed periodically. The extent of flushing is usually 
determined by customer complaints of “dirty water” and after any construction in the 
immediate area of the hydrant.  Hydrants should be inspected regularly and repaired if 
necessary.  On average, a two man crew can flow test and check about eight hydrants 
daily.  It is important to maintain good records of hydrant maintenance.  A sample 
hydrant maintenance form is included in Appendix H.  The following recommended 
procedure for testing fire hydrants has been adapted from the American Water Works 
Association (AWWA), 1989: 
 
Maintenance Procedure 
 

• Check appearance of hydrants for visible damage or leaks.  Check for 
residue stains on the hydrant. 

• Remove an outlet-nozzle cap and sound for leakage. 
• Check for presence of water or ice in the hydrant body with a plumb bob. 
• Replace the outlet-nozzle cap.  Open the hydrant a few turns and allow air 

to vent.  Tighten the cap. 
• Open the hydrant fully. 
• Check for leakage at flanges and around outlet nozzles, packing, and seals. 



Gray & Osborne, Inc., Consulting Engineers 
 

6-10 City of DuPont 
August 2011 Water System Comprehensive Plan  

• Partially close the hydrant so the drains open and water flows through 
under pressure for about 10 seconds, flushing the drain outlets. 

• Close the hydrant completely. 
• Remove an outlet-nozzle cap and attach a fire hose or some other deflector 
• Open the hydrant and flush. 
• Close the hydrant and check operation of the drain valve. 
• Check the main valve for leakage. 
• Remove all outlet-nozzle caps, clean and lubricate the threads. 
• Check chains and cables for free action. 
• Replace caps and tighten. 
• Check lubrication of operating nut threads. 
• Locate and exercise auxiliary valve.  Leave open. 

 
WATER MAIN FLUSHING 
 
The entire water system should be systematically flushed over an approximate 2-year 
period.  This may be accomplished by using uni-directional flushing procedures to flush 
approximately four percent of the total system, or about 8,800 lineal feet, each month 
with scouring velocities. 
 
Flushing Procedures 
 
Before initiating a comprehensive flushing program, staff reviews distribution maps and 
plans each month’s flushing.  The following procedures are adapted from guidance 
provided by the AWWA, 1986:  
 

• Determine the initial clean source of flushing water, sections of mains to 
be flushed at a given time, the valves to be used in each case, and the 
order in which the sections will be flushed.  Start at or near one of the 
interties and work outward so as not to disturb sediments in unflushed 
portions of the system.  If possible, schedule work so that each zone can 
be completed by the end of the day or so that a natural stopping point is 
reached.  If this is not done, fire protection may be severely restricted.  
Ensure that all flushing water used comes from areas previously cleaned 
or from mains large enough to resist sediments being stirred up by the 
flow.  Keep the length of main being flushed as short as possible, 
especially on small pipe.  This will minimize pressure losses in the system 
and the length of time each customer may be delivered dirty water. 
 

• Assure that an adequate amount of flushing water at sufficiently high 
pressure is available and that it can be disposed of safely.  Use a rate of 
flow required to produce a velocity of 2.5 fps in pipes as follows: 
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Pipe Diameter, inches 2 3 4 6 8 10 12 
Flow Rate for 2.5 fps, gpm 25 56 98 221 392 612 882 

 
• Do not flush a large main supplied by a single smaller main; the volume 

available is usually inadequate for flushing.  Hydrant pressure or pitot 
gauges are useful in determining flushing rates. 
 

• Prior to flushing, notify the following parties: 
 
a. Fire department and water utility billing office. 
b. Other utilities, such as gas, electric, and telephone companies, who 

may have underground facilities in the area. 
c. Those customers who may be inconvenienced by reduced pressure 

or dirty water, including: 
- Food service establishments. 
- Hospitals, nursing homes, and other health facilities. 
- Customers with special medical needs, such as home 

dialysis 
 

• Isolate the section to be flushed from the system.  Close valves slowly to 
prevent water hammer. 
 

• Open the fire hydrant or blowoff valve slowly until the desired flow rate is 
obtained.  When flushing from a dry-barrel fire hydrant, use the gate valve 
upstream of the hydrant for throttling purposes.  Open the hydrant valve 
fully to prevent water from escaping into the ground through the fire 
hydrant barrel drain. 

 
• Direct flushing water away from traffic, pedestrians, and private land.  

Ensure that flushing water drains to an appropriate storm sewer or 
watercourse without causing excessive flooding of streets, underground 
utility vaults, or private property; the utility may be held responsible for 
any accidents or damage related to the released water. 

 
• Prevent heavily contaminated water from discharging to sensitive natural 

watercourses.  Check with Pierce County Utilities for conditions of 
disposal to the sanitary sewer.  If sewer disposal is unavailable, flushing 
into a tanker truck may be necessary. 

 
• If water contains chlorine, dechlorinate waters discharging to sensitive 

natural streams per DOE standards.  Following are the steps of 
dechlorination: 
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a. Estimate the rate of flushing.  This may be estimated from previous 
hydrant flow tests or flushing data.  If no data is available, open 
flushing valve just long enough to take a pitot gauge measurement.  
Calculate the flushing rate using a formula from the AWWA 
guidance manual. 

b. Determine the chlorine residual in the main using a suitable field 
test kit. 

c. Prepare a dechlorinating agent solution to be pumped into the 
flushing discharge using a positive displacement chemical feed 
pump. 

d. Simultaneously flush main and pump dechlorinating agent into the 
discharge. 

 
• Check system pressure at a nearby hose bib.  If pressure is less than 

20 psi, throttle the flow through the hydrant.  When possible, check 
system pressures in higher or remote areas of the pressure zone to ensure 
that pressures do not drop below 20 psi.  This may necessitate a two-man 
crew with radios. 
 

• Record the date, time, location, pressure zone, size and length of main; 
and estimate the flushing flow rate and velocity, and time required to 
clear.  Take samples noting the water’s odor, color, turbidity, and the 
presence of any visible objects or organisms. 
 

• When the flushing water is clear, close the hydrant or blowoff valves 
slowly. 
 

• Keep records of which valves are opened and closed.  If, at the end of a 
day’s work, valves normally open are left closed, alert the fire department. 
 

• Proceed to the next section to be flushed and repeat these procedures. 
 
DEAD-END WATERLINES 
 
The City has a minimal number of dead-end mains in the system and currently flushes 
them on an as-needed basis.  Dead-end waterlines are susceptible to water quality 
problems and should be flushed regularly to remove stagnant water and debris which may 
have been deposited. 
 
BOOSTER PUMP STATIONS 
 
The City’s booster pump stations were constructed in years 1992 (Bell Hill) and 2003 
(Hoffman Hill).  The City has copies of detailed operation and maintenance manuals for 
both booster pump stations.  Routine maintenance includes keeping records of water 
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meter totalizer and flow rate readings for each pump and pump output pressure to assure 
they are working properly, and keeping the facilities clean.  A copy of the weekly and 
monthly maintenance checklist forms used by the operators to document the completion 
of tasks is included in Appendix H. 
 
WELLS 
 
Routine maintenance for the wells includes keeping records of water meter totalizer and 
flow rate readings for each well, discharge pressures, periodic sounding of the static and 
pumping water levels in each well, and keeping the facilities clean.  Water quality 
samples must be taken at each well as required by the Washington State Department of 
Health.  Summaries of the total annual production of each well should be maintained.  
Records should be maintained of the original well construction, any modifications to the 
well construction, all equipment installed in each well and all service performed on the 
equipment. 
 
TREATMENT 
 
Routine maintenance for the treatment systems discussed above include record keeping 
of all chemical feed mix preparation, chemical feed usage, chemical dosage, and chlorine 
residual following treatment.   
 
METERS 
 
Accurate water metering is an essential financial and conservation oriented component of 
water system infrastructure.  A substantial amount of revenue may be lost through 
inaccurate metering of residential, commercial, and industrial accounts.  Without 
accurate master or source meter readings, the water utility cannot determine lost and 
unaccounted for water volumes.   
 
Non-Residential and Commercial Meters 
 
Non-residential water meters serve high water use customers including apartment 
complexes, hotels, schools, and commercial and industrial facilities.  Typically, meters 
2 inches and larger serve this class of customer.  The revenue generated by the non-
residential and commercial customer is generally quite significant.  For this reason, 
nonresidential revenue meters require strict routine maintenance and calibration to avoid 
lost water revenue.  AWWA recommends that utilities test meters 2 to 4 inches on a 1- to 
3-year basis, and meters 6 inches and larger on a 2- to 5-year basis. 
 
The City provides service to a number of high use commercial and industrial services.  It 
is highly recommended that City calibrate and provide maintenance as necessary for all 
meters 2 inches and larger on a biannual basis.  It is estimated that a two man crew, on 
average, can test and conduct maintenance on approximately four meters per day. 
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Residential Meters 
 
Residential services are also an important source of revenue for a water utility.  AWWA 
recommends the replacement of residential meters on a 10-year basis.  For the purposes 
of this report, meters 1.5 inches and smaller are considered residential.  A suggested 
schedule for replacement or repair of residential meters is 10 percent annually. 
 
INVENTORY OF MATERIALS 
 
The City maintains an inventory of parts and supplies including the appurtenances 
needed to make emergency repairs.  At a minimum the materials on hand and included in 
the inventory include the materials necessary to repair leaks for every size and type of 
pipe in the system.  Spare valves in sizes 16 inch and smaller are included in this 
inventory. 
 
The City has sufficient supplies to repair pipes in the system from sizes ranging from 
2 inches to 16 inches.  The City also has a limited supply of spare valves in the larger 
sizes.  Service line and meter connection repair parts are stocked.  24-hour numbers for 
local suppliers are available for immediate repair needs. 
 
RECOMMENDED SCHEDULE 
 
Table 6-5 is a listing and schedule of normal maintenance and operations activities.  The 
frequency listed is a minimum and the actual frequency will be adjusted as necessary to 
meet system requirements. 
 

TABLE 6-5 
 

Preventive Maintenance Schedule 
 

Frequency Maintenance Task 
Daily Monitor distribution system and note any suspected leaks 
3 Days per Week Inspect wells and record meter readings 
3 Days per Week  Inspect booster stations and record meter reading 
Monthly Collect routine coliform samples 
Bi-Monthly Inspect/repair/replace service meters as requested 
Bi-Monthly Cross connection control program tasks 
Quarterly Inspect storage reservoirs 
As Needed Flush dead-end lines 
As Needed Inspect/repair hydrants 
As Needed Exercise/repair valves 
As Needed Uni-directional flushing of all mains 
As Needed Calibrate master meters 
Every 5 to 10 Years Drain and clean reservoirs 
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The recommended maintenance program described here is based on recommendations of 
the AWWA, the Washington State Department of Health, and Gray and Osborne’s 
experience with water utilities. 
 
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.  Most utilities routinely deal 
with small scale emergency situations.  Large scale emergency situations occur far less 
frequently, but may manifest themselves in the same way as the routine emergencies.  If a 
utility is well prepared to handle routine emergencies, they will also be better prepared to 
handle more disastrous ones. 
 
Although it 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 
 
Table 6-6 is an emergency phone list for the City of DuPont.  A copy of this list should 
be kept updated and visible at City Hall, the Maintenance Shop, and the Fire and Police 
Departments. 
 

TABLE 6-6 
 

Emergency Phone List 
 

Agency/Group Contact Phone Number(1)

Fire/Police -- 911 
Public Works Supervisor Scott Hein (253) 377-4626 (C) 
Senior Operator Fred Foreman (253) 377-4971 (C)  
Operator Dave Carlington (253) 377-4977 (C) 
Operator Larry Clark (253) 377-4970 (C) 
Operator Justin Moore 

Paul Jacoby 
(253) 377-4978 (C) 

 
Public Works Department  (253) 912-5381 
24 Hour Emergency Line 
(message) 

 (253) 912-5389 

On-Call Phone  (253) 377-5060 
On-Call Pager  (253) 396-2152 
DuPont 20500P auto dialer  (253) 964-1798 
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TABLE 6-6 – (continued) 
 

Emergency Phone List 
 

Agency/Group Contact Phone Number(1)

DuPont SCADA computer  
(modem-in) 

 (253) 964-2855 

Pipe/Fitting Suppliers US Filter (800) 552-7394 
Pipe/Fitting Suppliers H.D. Fowler (800) 927-5699 
Washington State 
Department of Health 

NW Regional Office (253) 395-6750 

Washington State 
Department of Health – Office of 
Drinking Water 

Emergency Hotline 
Number 

(877) 481-4901 

Washington Department of Ecology Emergency Spill 
Response 

(360) 407-6300 

State Wide One-Call Utility Locates (800) 424-5555 
Gray & Osborne, Inc. Seattle Number 

Olympia Number 
(206) 284-0860 
(360) 292-7481 

(1) (C)=Cellular  
 
PUBLIC NOTIFICATION 
 
If the drinking water supply becomes contaminated, many people can become seriously 
ill or die.  In the event that public notification is required during an emergency, the City 
maintains a list of both television and radio resources that can be provided with news 
releases regarding the situation.   
 
State and federal laws require water systems to notify their customers any time a problem 
with drinking water poses a health risk.  Notifying customers (as soon as possible) when 
their water may not be safe to drink, gives them time to protect themselves and their 
families.  Public notification is mandated by WAC 246-290-71001 in accordance with 40 
CFR 141.201 through 208 when the system violates a National Primary Drinking Water 
Regulation.  Public notification timing and distribution requirements depend on the level 
of threat associated with the violation or event.  The following Tiers outline the level of 
health concern and the notification requirements: 
 

• Tier 1:  Acute health concerns require notification within 24 hours. 
 

• Tier 2:  Chronic health concerns require notification within 30 days. 
 

• Tier 3:  Reporting and monitoring violations require notification within 
365 days. 
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WAC 246-290-Part 7, Subpart A includes the following notification sections: Public 
notice content, Public notification distribution, Public notification mandatory language, 
Special public notification requirements, Consumer information, and Public notification 
special provisions.  The City must send a copy of all public notifications and the 
appropriate Public Notice Certification to the Office of Drinking Water.   
 
Appendix I includes the Suggested Boil Water Notice public notification.  
 
EMERGENCY RESPONSE PROCEDURES 
 
The City provides guidelines for the general assessment of an emergency situation.  The 
first order of business is to assess whether or not an Emergency Operations Center (EOC) 
should be established.  An EOC is probably not necessary under the following 
conditions: 
 

• A single event has occurred 
• A small number of similar events have occurred 
• The event has already peaked or ended 

 
Establishing an EOC should be considered under the following conditions: 
 

• Multiple events have occurred 
• Several system outages 
• Severity or length of event is increasing 
• Communications are down or failing 
• Event is regional 

 
VULNERABILITY ASSESSMENT 
 
The effect of potential hazards on each major water system component, and on water 
quality and quantity must be assessed.  The purpose in preparing such an assessment is to 
establish the strengths and weaknesses of each system component.  Based upon the 
assessment of vulnerability, the utility can establish performance goals and acceptable 
levels of service for the system, given various disaster scenarios. 
 
Following is a discussion of eight potential hazards that could affect the water system 
components of the City of DuPont water system. 
 
Bacteriological Presence Detection Procedure 
 
Notification 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 
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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 in 
advance of supply.  A suggested boil water notification 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.  The most up-to-date procedures are outlined 
on the DOH website at http://www.doh.wa.gov/ehp/dw/default.htm. 
 
VOC/SOC and Inorganic Chemical/Physical Characteristics Detection Procedures 
 
The procedures to comply with DOH requirements in the event of a volatile organic 
chemical or synthetic organic chemical contamination are available on the DOH website 
at http://www.doh.wa.gov/ehp/dw/default.htm.  In addition, a procedure for an inorganic 
chemical/physical characteristic detection is also available by accessing the provided 
DOH website. 
 
Power Failure 
 
Various types of weather have disrupted power in the past, such as wind, lightning, 
freezing rain, and snowstorms and will likely occur in the future.  The City of DuPont has 
emergency generators in case of power failure.  However, backup emergency generators 
are available in the Olympia and Tacoma areas and could be utilized if necessary.  No 
specific arrangements exist for securing an emergency generator although generators may 
be requested through the Pierce County Department of Emergency Management.  Pierce 
County Emergency Management personnel could arrange for emergency generators from 
Joint Base Lewis-McChord if no other sources are available.   
 
Severe Earthquake 
 
A severe earthquake could cause damage to the distribution system and water system 
facilities.  In addition, communication and transportation systems may be interrupted. 
 

System Component Action 
Distribution System:  Distribution and 
transmission mains may be broken 

• Check water system thoroughly for 
unexplained drops in pressure or 
reduction in flow rate 

• Isolate broken sections and repair 
Reservoirs:  Reservoirs may be leaking or 
structurally damaged  

• Check reservoirs for structural 
damage and drain if in danger of 
bursting 

• Check reservoirs for cracks and 
leaks, and seal or drain as required 
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Severe Snowstorm 
 
Heavy snowfall may impede motor vehicle traffic and City personnel may not be able to 
reach a problem area.  Severe snowstorms will require the City’s personnel to clear 
driveways to the well sites, booster stations, and reservoirs but should not otherwise 
affect the operation of the water system. 
 

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 should be kept 
current and made available for 
maintenance personnel 

Booster Stations and Reservoirs:  No 
immediate effect.  Snow may prevent 
access. 

• Plow streets if necessary and if 
equipment is available  

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

 
Fire 
 
An extensive fire may result in low distribution system pressures and drawing down of 
the City’s reservoirs. 
 

System Component Action 
Transmission and Distribution System:  
Low pressure may result in the extremities 
of the distribution system depending on 
the extent of the fire demand.  Potential for 
backflow events is increased. 

• Generally no action necessary.  If 
fire is extreme, eliminating other 
water uses may be appropriate.  
After fire event take distribution 
coliform samples to assure 
contamination has not occurred due 
to backflows. 

Booster Stations: Additional pumps will be 
called on. 

• Check to make sure booster pumps 
are operating. 

Reservoirs:  Drawdown will occur with 
increased demand. 

• Monitor reservoir levels. 
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High Water and Flooding 
 
Heavy snowmelt and/or rains cause the water level to rise and reach a flood level.  High 
water and flooding should not affect the water system as all facilities are above the 
floodplain level except for portions of the distribution system.  High water or flooding 
may occur in wetland areas affecting access to the distribution and facility components.  
Natural wetlands act to reduce flooding. 
 

System Component Action 
Distribution System • Check routine coliform levels 

throughout distribution system 
• Check water mains which cross 

flooded wetlands/streams 
Booster Stations and Reservoirs:  No 
effect.  Reservoirs are above flood level 

• No action is necessary 

 
Contamination of Water Supply 
 
Contamination of a water supply may result from main breaks or pollution from an 
isolated source.  Continuous chlorination and an adequate detention time are the best 
protection should a bacteriological contamination occur.  A chemical spill within a 
Wellhead Protection Area, should one occur, presents a less likely but much more serious 
problem.  The best available method of protecting the water supply is through education 
of the property owners and by limiting access to the greatest extent possible.  The City 
should discuss these potential problems with the owners of property within the Wellhead 
Protection Area and secure their cooperation on restricting access.  Wellhead Protection 
Area boundaries could be posted with signs, which identify it as a public water supply 
source. 
 

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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WATER SHORTAGE RESPONSE PLAN 
 
In 2004 the City of DuPont completed a Water System Emergency Response Plan (ERP) 
that included Sections that form the City of DuPont’s Water Shortage Response Plan.  
There are three essential elements to a Water Shortage Response Plan:  (1) Chain of 
Command; (2) Communication Procedures; (3) Alternative Water Sources. 
 
CHAIN OF COMMAND 
 
The City Administrator will consult with the Pierce County Department of Emergency 
Management (DEM) and the County will determine if an emergency occurring within 
City boundaries is of sufficient magnitude and scope to warrant the County’s Emergency 
Operations Center (EOC) taking the lead.  When an emergency is not sufficient in terms 
of its size or complexity to require the County EOC lead authority, the City will establish 
its EOC at the fire station and keep the County Department of Emergency Management 
(DEM) advised as needed as the incident progresses. 
 
On scene management of emergencies is the responsibility of the Incident Commander.  
Normally, the Incident Commander is the senior person from the City’s Fire Department.  
However, depending on the stage of the incident and the nature of the event, the senior 
person at the scene from another City Department can assume incident command until 
properly relieved by a more qualified official.  In the case of a water shortage event, the 
City of DuPont has listed the roles and responsibilities of the following key personnel. 
 
Mayor 
 
The Mayor is the Chief Elected Official and, in coordination with the County DEM, has 
the responsibility for disaster declaration.  The Mayor assigns responsibility for 
emergency management activities to the City Administrator. 
 
City Administrator 
 
The City Administrator has primary responsibility for emergency management operations 
and serves as the primary liaison with the Pierce County DEM while directing City 
activities for emergency planning and operations. 
 
Public Works Director 
 
The City water system is operated by the Public Works Department.  In the event of an 
emergency sufficient to activate the EOC, the City’s Public Works Director or designated 
representative will locate to the EOC.  The Public Works EOC representative is 
responsible for coordination all public works functions with other members of the EOC 
Operations Group.  The Public Works Director also serves as the Public Information 
Officer for all Public Works matters. 



Gray & Osborne, Inc., Consulting Engineers 
 

6-22 City of DuPont 
August 2011 Water System Comprehensive Plan  

 
Senior Water System Operator 
 
In the event of an emergency involving the water system, the Public Works Director or 
Senior Water System Operator will serve as the on-scene Incident Commander until 
properly relieved by an appropriate Police or Fire Department representative.  The Senior 
Operator is responsible for all aspects of the water system during an emergency, 
including damage assessments, assessing customer impacts, coordinating with 
jurisdictional public health agencies and adjacent water utilities, keeping the public and 
media informed through the City’s Public Information Officer, and working with the 
Public Works Director for design and construction services required for repair and 
recovery operations. 
 
COMMUNICATION PROCEDURES 
 
The water system personnel emergency call-up list is the cornerstone of an emergency 
response plan because it provides decision-making personnel with access to resources 
necessary to cope with the emergency. 
 
Emergency Phone List 
 
The Public Works Department maintains emergency phone number lists for use by City 
personnel.  The first list includes Public Works employee’s office, page and cell phone 
numbers.  The second list includes the numbers for emergency services, generator rentals, 
adjacent utilities, fuel suppliers, parts supplies, safety equipment, pumper trucks, and 
contractors.  The emergency phone numbers are updated frequently as phone numbers 
change. 
 
Media Contact 
 
In the event that public notification is required during a water system emergency, the 
City Administrator acts as the primary spokesperson for the City. 
 
Regulatory Agency Contact 
 
Liaison with the Washington State Department of Health (DOH) is normally the 
responsibility of the Public Works Supervisor.   
 
ALTERNATIVE WATER SOURCES 
 
Interties 
 
The alternative water source for the City of DuPont is the Joint Base Lewis-McChord 
intertie discussed previously. 
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Emergency Water Supplies 
 
Under the County Emergency Management Plan (CEMP), citizens are urged to keep a 
72-hour supply of food and water in the event of an emergency.  The City will endeavor 
to supply potable water to support emergency operations within its capabilities. 
 
Transport of Potable Water during Emergencies 
 
If the City obtains potable water by transporting from another source, DOH has issued 
guidelines for water system utilities that deliver potable water to the public during 
emergencies.  This guidance is found at the following website and is summarized below: 
 

https://fortress.wa.gov/doh/eh/dw/publications/publications.cfm?action=pubdetail&PubId=54 
 
General 
 

• DOH recommends that someone with water treatment expertise be 
responsible for the operation and management of trucked potable water. 

 
• The City should contact the regional office of the DOH Division of 

Drinking Water or the local health department to discuss current 
requirements and approve the proposed operation. 

 
Truck Container 
 

• The truck container must be contaminant-free and capable of being 
maintained so that water contamination is prevented. 

 
• If a truck container has been previously used only for potable water and 

has been protected from possible contamination, it may be used without 
disinfection and testing for bacteria. 

 
• Truck containers that cannot pass the initial testing criteria after 

disinfection (i.e., absence of coliforms) shall not be used. 
 

• Trucks previously used for substances other than potable water will be 
evaluated on an individual basis.  Consult with DOH before using trucks 
that may have previously carried toxic or other non-potable liquids. 

 
• All truck containers must be filled or emptied through an air gap or 

approved double-check valve assembly, in accordance with WAC 246-
290-490. 
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Initial Truck Disinfection 
 

• The tank and all hoses, pumps, and other equipment used in handling 
water should be disinfected by filling with water containing at least 50 to 
60 parts per million (ppm) of chlorine and then held in the tank for at least 
24 hours. 

 
• One gallon of liquid bleach is required in every 1,000 gallons of water to 

produce 50 to 60 ppm.  Bleach should be 5.25 to 6 percent hypochlorite 
with no additives.  Bleach should be added in proportion to the water as 
the tank is being filled, e.g., add approximately one-half gallon of bleach 
with each 500 gallons of water. 

 
• The chlorine solution must be flushed from the tank after 24 hours. 

 
• Once the tank is emptied, refill it with the water to be transported, and test 

for coliform bacteria.  If coliforms are present, repeat the process.  If the 
tank cannot be disinfected to eliminate coliforms, it must not be used. 

 
• Water to be transported by tank trucks should contain a free chlorine 

residual of about 1 part per million (1 ppm or 1 mg/L) at the beginning of 
the haul. 

 
Source of Water 
 

• The source for emergency trucked water must come from an approved 
public water supply, unless otherwise approved by DOH. 

 
• Every precaution should be taken to ensure that the water remains potable 

once it is collected and transported. 
 
Receiving Tank 
 

• The water system’s receiving tanks must be inspected to assure that water 
quality issues will not occur during filling and later distribution to 
consumers. 

 
• Receiving tanks must be cleaned and disinfected using the same 

procedures identified for the truck containers (see “Initial Truck 
Disinfection” guidelines). 

 
• The receiving tanks must be kept secure and protected from contamination 

throughout the emergency response. 
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• The customer’s receiving tank must be filled through an air gap or an 
approved double-check valve assembly in accordance with WAC 246-
290-490. 

 
Documentation and Record-Keeping 
 

• The receiving water system is responsible for documenting and keeping 
proper records of the emergency trucked water operation. 

 
• Records should be retained for at least 6 months for review upon request 

by health agencies, haulers, or the supplying water system. 
 
CROSS-CONNECTION CONTROL PROGRAM 
 
The City of DuPont City Council has passed two ordinances related to cross-connection 
control; Ordinance 394 on August 9, 1989 and Ordinance 488 on November 9, 1993.  
Ordinance 394 protects the water supply from contamination; prohibits cross-
connections; requires backflow prevention devices; requires landowners or water users 
receiving its water supply from the City to conform with applicable regulations of the 
City; and adopts state standards for cross-connection control regulation.  It also adopted 
DOH regulations regarding public water supplies, WAC 246-290-490, Cross-Connection 
Control and The Accepted Procedure and Practice in Cross-Connection Control Manual – 
Pacific Northwest Section – American Water Works Association, as they currently exist 
and as they may be amended in the future.  Ordinance 488 regulates the use of water, 
provides for the sale of the same and provides penalties for violations.  Section 7 of that 
ordinance prohibits cross-connections.  Ordinance 394 and pertinent sections of 
Ordinance 488 are included as Appendix J. 
 
The City’s Cross Connection Control Program establishes minimum standards for the 
City to protect the public potable water supply from possible contamination due to cross 
connections.  The Program addresses authority, responsibility, requirements, 
administrative procedures, minimum requirements, record keeping, and standard forms 
and letters. 
 
The City Cross-Connection Control Specialist, Mr. Fred Foreman conducts plan reviews, 
surveys existing and new customers, and interacts with customers to educate and deal 
with compliance issues.  In addition, the Cross-Connection Control Specialist is in charge 
of record management, investigates backflow incidents, and conducts backflow testing 
and repair.   
 
CROSS-CONNECTION CONTROL 
 
Water utility purveyors have the responsibility to protect customers from water 
contamination due to cross connections, as required by WAC 246-290-490.  A cross 
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connection is any physical arrangement where the potable water supply is connected, 
directly or indirectly, to any liquid, gas, or solid of unknown or unsafe quality that may 
contaminate the public water supply through backflow.  The regulation also requires 
utilities to develop and implement a comprehensive program to control cross connections 
within the system.  An acceptable cross connection control program addresses the 
following elements: 
 

• Adoption of an appropriate ordinance, code or rule-of-service for the 
purveyor to establish the legal authority to implement the cross-
connection control program. 

• Written procedures for implementing the cross-connection control 
program. 

• Identification of staff position responsible for the organization and 
implementation of the cross connection control program. 

• Establishment of the qualifications necessary for the personnel working in 
the cross-connection control program.  Detailed procedures for conducting 
surveys of new and existing facilities to identify all existing and potential 
cross-connections that could result in contamination of the distribution 
system. 

• Requirements that only approved backflow assemblies shall be installed at 
locations where cross-connection protection is required. 

• A procedure or system requiring testing of all backflow prevention 
assemblies upon installation, annually, and when moved or repaired. 

• An adequate record keeping system. 
• Customer information and public education regarding the cross-

connection control program. 
 

CITY CROSS-CONNECTION CONTROL PROGRAM 
 
The City of DuPont has established a Cross-Connection Control and Backflow 
Prevention Program, which is provided in Appendix J.   
 
Priority Service List and Surveillance Program 
 
There are three categories of business establishments that may pose a hazard to the water 
system.  Category one services pose the highest degree of hazard, category two services 
are considered less hazardous than category one, and category three services are 
considered the least hazardous.  Table 6-7 lists common facilities in each category. 
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TABLE 6-7 
 

Commercial Hazard Categories 
 

Category 1 Category 2 Category 3 
Printers Blood banks Food processing facilities 
Medical laboratories Drug rehabilitation centers Dairy establishments 
Chemical companies Nursing homes and 

hospitals 
Beverage and candy 
manufacturers 

Radiator shops Photo labs Massage and health spas 
Battery, fertilizer, and  
paint manufacturers 

Doctor, dentist, and 
veterinarians’ offices 

Motels and school with 
pool, spa, or sauna facilities

Pest control businesses Commercial laundries  
Janitorial companies Car washes  

 
New and Existing Cross-Connection Devices 
 
New and existing cross connection devices are catalogued and checked initially by City 
staff.  It is the responsibility of the customer to ensure proper testing of the devices on an 
annual basis thereafter.  A condition for new services is an evaluation by the cross-
connection control certified City staff to determine if a backflow device is needed. 
 
Cross-Connection Control Program Record Keeping 
 
A critical program element is the maintenance of accurate records in support of an 
aggressive cross-connection control program.  The City has developed an electronic 
database for tracking each service with a cross connection device, called XC2.  Annual 
testing results for the devices are recorded in the database.  Appendix J includes a 
Backflow Prevention Program Activity Summary and Compliance Report developed by 
the City of DuPont for the reporting period January 2010 through November 2010. 
 
Program Scheduling and Personnel Requirements 
 
The City currently maintains a fully implemented cross-connection control program.  
Table 6-8 lists the required program items that the City oversees.  
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TABLE 6-8 
 

Cross-Connection Control Program Implementation Schedule 
 

Item Proposed Date 
City Staff obtain cross-connection control training Ongoing 
City Staff obtain cross-connection control certification Ongoing 
Adopt cross-connection control ordinance Ongoing 
Catalog existing cross-connection control devices Ongoing 
Identify locations of needed cross-connection control devices Ongoing 
Establish program for inspection and receipt of testing results Ongoing 
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CHAPTER 7 
 

DISTRIBUTION FACILITIES 
DESIGN AND CONSTRUCTION STANDARDS 

 
OBJECTIVE 
 
The objective of this chapter is to document the City of DuPont’s design and construction 
standards to allow the City to obtain DOH approval to utilize the alternative review 
process for construction of new and replaced water distribution facilities.  Through this 
process, a purveyor needs no further approval from DOH for distribution project reports, 
construction documents, or installation of distribution mains, pipe linings, and tank 
coatings.   
 
This chapter includes the following elements: 
 

• System Standards, Policies and Procedures 
• Project Review Procedures 
• Design and Construction Standards 
• Construction Certification and Follow-up Procedures 

 
The City of DuPont’s Minimum Construction Standards are located in Appendix C. 
 
SYSTEM STANDARDS, POLICIES AND PROCEDURES 
 
The City of DuPont has developed a Public Works Standards document to govern any 
improvements within the public right-of-way and/or public easements, all improvements 
required within the proposed right-of-way of new subdivisions and for all improvements 
intended for maintenance by the City. 
 
PROJECT REVIEW PROCEDURES 
 
Project review procedures vary with the level of complexity of the anticipated project.  In 
general distribution projects identified in a Water System Plan do not require DOH 
review.  Any distribution projects beyond those identified will require DOH review and 
approval. 
 
The City of DuPont and their consulting engineer will review all distribution 
improvements and replacements during the design phase.  This review will be to ensure 
the project is in compliance with City’s Water System Standards.  During construction, 
City personnel will make site visits to ensure the project is constructed in accordance 
with the specifications.  Any changes from the City of DuPont’s Water System Standards 
will require written approval from the City’s Public Works Director.  A Construction 
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Report for Public Water System Project form shall be submitted to the City’s Public 
Works Director within 60 days of completion and prior to use of the installation.  The 
report shall state that the project was constructed in accordance with the plans and 
specifications. 
 
Connection of additional water customers will be requested on an on-going basis as the 
City of DuPont water system grows.  Reviews for new customers will be done through 
the City’s water service application process.  The City of DuPont Commissioners and 
Water Manager will be involved in the review process.  The City of DuPont 
Commission’s review will be to ensure it is consistent with the planning goals of the City 
of DuPont and Pierce County.  The Water System Manager will review the application 
for water availability according to the system’s Operating Permit, water main extension 
requirement if any, and to ensure anticipated water use is consistent with water system 
guidelines.  The Water System Manager will review the application for water use and its 
cross-connection control potential.  Prior to the construction of the service connection, 
the Manager will review the backflow prevention assembly, if one is required, for 
compliance with Cross-Connection requirements. 
 
DESIGN AND CONSTRUCTION STANDARDS  
 
Design and construction of water facilities are to be in accordance with the design 
standards in Chapter 3 of this Water System Plan and the City of DuPont Minimum 
Construction Standards that are included in Appendix C.  These standards are to be 
followed for any water facility design and construction project. 
 
CONSTRUCTION CERTIFICATION AND FOLLOW-UP 
PROCEDURES 
 
During the construction of any water facility, the City of DuPont will have a 
representative conduct periodic site visits.  The representative will report progress and 
any variance from the construction documents to the consulting engineer responsible for 
construction management.  Additionally, the representative will be present for all 
pressure tests, disinfection procedures and water quality sampling as defined in the 
Standards.  In the future, the City may want to consider requiring the developer to hire an 
on-site representative to be present a minimum of four hours per day in addition to the 
testing and disinfection procedures. 
 
Upon completion of the project, the engineer responsible for construction management 
will complete a Construction Report for Public Water System Projects form and submit it 
to DOH.  This form is the Engineer’s certification that the project was completed in 
conformance with the plans, specifications and City of DuPont standards.  Additionally, 
the construction manager shall prepare record drawings and submit to the City of DuPont 
for their project files. 
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CHAPTER 8 
 

CAPITAL IMPROVEMENT PROGRAM 
 
OBJECTIVE 
 
The objective of this chapter is to present a Capital Improvement Plan in accordance with 
the requirements of WAC 246-290.  Recommended water system improvements and 
associated costs, along with scheduling information is presented in the following sections 
according to analyses, identified deficiencies, and recommendations identified in earlier 
chapters of the Plan.  The preferred alternatives for correcting deficiencies are then 
assessed and prioritized for implementation over 6- and 20-year planning periods.  
Scheduling and financing of these improvements is further discussed in Chapter 9. 
 
The chapter includes capital improvement projects for source of supply, storage, 
distribution, and others identified capital and non-capital improvements.  
 
IDENTIFICATION OF SYSTEM IMPROVEMENTS 
 
SOURCE CAPACITY 
 
The previous Plan identified the need for additional source capacity in 2010 and would 
require additional Instantaneous Water Rights in 2019 and Annual Water Rights in year 
2016.  The previous Plan recommended the addition of three wells, each with a capacity 
of 1,050 gpm in years 2010, 2015, and 2019.  This recommended additional source 
capacity has been amended since commercial water use has not developed to levels 
predicted in previous comprehensive planning documents.  
 
As described in Chapters 1, 2, and 3, the City of DuPont currently has sufficient 
instantaneous water rights to meet projected water system demands through year 2026 
and sufficient annual water rights for the entire 20-year planning period. 
 
Source pumping capacity analysis does indicate a deficit beginning in year 2024 when 
well pumps are running for 18 hours daily to supply Maximum Day Demand as 
recommended by DOH.  Pumping 24 hours a day eliminates the deficit in the 20-year 
planning period.  
 
In order for the City to maximize the water right for Bell Hill Well No. 2, which currently 
requires blending, three alternatives are available to maximize the full allocation of water 
available through the water right.  The first option is to screen the well at a depth that 
eliminates the drawing of water from the level with high concentrations of iron and 
manganese, if possible.  The second option is to drill a replacement well into an aquifer 
where iron and manganese do not impact raw water quality.  The third option is to 
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provide treatment for iron and manganese at Bell Hill Well No. 2.  In 2004, a cost 
estimate was completed to treat iron and manganese at the well site.  Treatment at that 
time was determined to not be cost effective since blending of sources resolved the issue.  
In addition, the City of DuPont would also be operating another treatment system. 
 
In order for the City of DuPont to maintain maximum operational flexibility with its 
existing water rights, the City will pursue transfer of existing water rights from wells that 
are not currently in use.  These transfers are discussed as capital improvement projects 
below.  Additionally, the City of DuPont has already submitted an application 
(June 2009) to transfer/change place of use for water rights from Weyerhaeuser wells in 
the vicinity of the golf course.  The application is included in Appendix B.  
 
Another method that will be pursued to extend existing source capacity and maximize the 
City’s existing water rights is to decrease dependency on potable water for non-potable 
uses such as irrigation and fire flow.  Large contiguous irrigated areas may utilize Class 
A reclaimed water or potentially, wells once owned and operated by the Weyerhaeuser 
Company for irrigation and fire flow purposes.  Reduction of the dependence on potable 
water for non-potable uses would reduce the amount of the water rights required for the 
City of DuPont. 
 
The following are source capacity projects that are identified either herein or in 
Chapters 2 and 3 of this Plan. 
 
Project SO-1 
 
Feasibility study investigating alternatives to maximize the water right at Bell Hill Well 
No. 2.  Alternatives that will be investigated include well modification, well relocation, 
and iron (Fe) and manganese (Mn) treatment; however, additional options will be 
explored.  This feasibility study is scheduled to begin in year 2014.  [$12,500] 
 
Project SO-2 
 
Transfer existing water rights from one point of withdrawal to another for the Historic 
Village wells.  The application process is scheduled to begin in year 2013.  [$2,500] 
 
Project SO-3 
 
Transfer existing water rights from one point of withdrawal to another for the El Rancho 
Madrona well.  The application process is scheduled to begin in year 2013.  [$2,500] 
 
Project SO-4 
 
Update and formalize the existing intertie agreement with the adjacent water purveyor; 
Joint Base Lewis-McChord to utilize the intertie when needed.  The Joint Base 
Lewis-McChord Water System Plan should be reviewed to determine if that source is 
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adequate to supply Joint Base Lewis-McChord and supplement the City of DuPont in 
times of critical need.  Costs include an in-depth review of the Joint Base 
Lewis-McChord Water System Plan, possible hydraulic analysis, and the generation of 
legal documentation of a binding agreement.  After an analysis of the intertie connection 
and valving, upgrades may be warranted.  This is scheduled to occur in year 2013.  
[$5,000] 
 
TREATMENT 
 
Possible water treatment projects proposed for the 20-year planning period may include 
outfitting Bell Hill Well No. 2 for iron and manganese.  However, a feasibility study will 
be completed first to determine the most cost effective solution to maximizing the City’s 
water right at Bell Hill Well No. 2.  In addition, routine maintenance activities associated 
with the alternative source projects described above, which may require minor 
modifications to piping and valving.  
 
Project T-1 
 
Install on-site generation sodium hypochlorite disinfection at the Hoffman Hill wells.  
This project was completed in year 2012.  [$50,000] 
 
STORAGE 
 
As detailed in the storage analysis completed as a part of Chapter 3, the City does not 
have a storage capacity deficiency for the 20-year planning period of this document.  
 
Project ST-1 
 
The Bell Hill Reservoir was last inspected and cleaned in 2009.  It is planned for 
inspection and cleaning in 2015, 2021, and 2027.  [$7,000 each time] 
 
Project ST-2 
 
The Hoffman Hill Reservoir was last inspected and cleaned in 2009.  It is planned for 
inspection and cleaning in year 2015, 2021, and 2027.  [$7,000 each time] 
 
DISTRIBUTION SYSTEM IMPROVEMENT PROGRAM 
 
Since the majority of the City of DuPont water system has been constructed after 1992, 
the distribution system is relatively new.  The exception is the Historic District, which 
has been substantially replaced following leak detection surveys and area wide upgrades.  
The only additional area that will require major distribution system improvements is the 
El Rancho Madrona area.  Formerly, this was operated by the City as a separate water 
system; however, in 2010 it was connected into the City of DuPont Water System.  
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Project D-1 
 
Replace the entire approximately 1,970 feet of 6-inch asbestos-cement (AC) water pipe 
El Rancho Madrona with 8-inch ductile iron (DI) water pipe.  This project will complete 
the replacement of the remainder of AC pipe in the entire City of DuPont water system 
with the exception of the Historic Village.  This project was completed in year 2012.  
[$443,200] 
 
Project D-2 
 
Irrigation Control/Modifications, which include a City-owned weather station and system 
reprogramming to maximize watering and facility efficiency.  The completion of the 
project may significantly reduce water consumption at these connections.  This is 
scheduled to occur in year 2014.  [$27,500] 
 
Project D-3 
 
Install approximately 100 lf of 8-inch water main from the waterline located on the east 
side of the Center Plaza – Building 2 plat to connect with 16-inch water main on the 
DuPont Steilacoom Road to correct a hydraulic deficiency.  This is scheduled to occur in 
year 2013.  [$20,500] 
 
Project D-4 
 
The City will change the method of service meter readings from direct read to remote 
read technology.  This program is expected to take a total of 3 years to fully implement.  
The full cost of the program will be spread evenly over three years.  This is scheduled to 
occur in year 2013-2015.  [$587,000] 
 
Project D-5 
 
Replace approximately 2,600 feet of 6-inch asbestos-cement (AC) water pipe in the 
Historic Village in the vicinity of Haskell Street and Barksdale Avenue with 8-inch 
ductile iron (DI) water pipe.  This project will complete the replacement of the remainder 
of AC pipe in the Historic Village.  This is scheduled to occur in years 2015 and 2016.  
[$543,100] 
 
Project D-6 
 
The City will continue to identify and replace older or defective water mains and service 
lines within the system through ongoing leak detection - repair/replacement program.  
[$12,600 annually] 
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Project D-7 
 
The City will continue to test, repair, or replace older or defective water meters within 
the system through ongoing water meter repair/replacement program.  [$32,100 annually] 
 
BOOSTER PUMP STATIONS 
 
The booster stations at Bell Hill and Hoffman Hill were designed and constructed to 
serve a buildout population.  However, there are improvements proposed at the Bell Hill 
Booster Station to improve system operation, control, and reliability. 
 
Project B-1 
 
Replace all six control valves with “Cla-valves” at the Bell Hill Booster Pump Station.  
This is scheduled to occur in year 2013.  [$23,100] 
 
Project B-2 
 
Install Variable Frequency Drives (VFDs) at the Bell Hill Booster Pump Station.  The 
existing booster station operates inefficiently at times due to pressure variations within 
the distribution system.  This is scheduled to occur in year 2013.  [$126,400] 
 
Project B-3 
 
Upgrade telemetry system at the Bell Hill Booster Pump Station.  This is scheduled to 
occur in year 2013.  [$27,500] 
 
Project B-4 
 
Troubleshoot the Hoffman Hill Booster Pump Station to ensure it is operating as 
designed with the largest pump out of service (500 gpm) and the remaining three pumps 
providing peak day demand plus fire flow.  The booster station currently operates at 
times with all four pumps on while the system is neither supplying a peak day demand or 
fire flow.  This is scheduled to occur in year 2013.  [$3,500] 
 
GENERAL BUDGETARY ITEMS 
 
Project G-1 
 
The City will upgrade their water billing software, which will allow accurate 
interpretation of water use within customer classes and water meter sizes.  The current 
billing software is limited and has created difficulties in assessing data.  This is scheduled 
to occur in year 2013.  [$8,000] 
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Project G-2 
 
The City will upgrade their current GIS system components (computer, plotter, and 
software) to meet the City’s increasing demands with more current and adaptable 
hardware and software components.  This is scheduled to occur in year 2013.  [$15,000] 
 
Project G-3 
 
The City will install various security features to various water system components to 
avoid vandalism and tampering.  Features that will be installed include fencing and 
increased lighting as well as other security measures.  Projects will occur over the next 
3-year period and will be a result of the Vulnerability Analysis and Update of the 
Emergency Response Plan that was completed in 2004.  This is scheduled to occur in 
year 2013.  [$22,000] 
 
Project G-4 
 
Update Water System Comprehensive Plan in year 2018 per Department of Health 
requirements.  [$75,000] 
 
Project G-5 
 
Implementation of a Water Use Efficiency Program.  This would include public outreach 
including possible mailers or bill inserts as well as other forms of informing the public 
and departments of water conservation measures.  [$1,500 annually] 
 
Project G-6 
 
Production of the annually required Consumer Confidence Report (CCR).  The report 
includes information on the systems water quality, water system assessment, and contact 
information for the public.  [$1,500 annually] 
 
SUMMARY OF RECOMMENDED IMPROVEMENTS 
 
A prioritization schedule and cost summary for the recommended 6 - and 20-year 
improvements are shown in Table 8-1.  All costs shown are in 2012 dollars.  Figure 8-1 
shows all of the site specific capital improvement projects detailed in this section. 
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T-1
ST-1
ST-2
D-1
D-2
D-3
D-5
B-1
B-2
B-3

Hoffman Hill Well on-site generation sodium hypochlorite disinfection system
Bell Hill Reservoir inspection and cleaning
Hoffman Hill Reservoir inspection and cleaning
Replace approx. 2,000 feet 6-inch AC water pipe in El Rancho Madrona
Irrigation control / Modification
Install 100 feet of 8-inch water line between Center Plaza Building 2 and DuPont-Steilacoom Road
Replace approx. 2,600 feet 6-inch AC water pipe in Historic Village
Replace six control valves with Cla-Val valves at the Bell Hill Booster Pump Station
Install Variable Frequency Drives at the Bell Hill Booster Pump Station
Upgrade telemetry system at the Bell Hill Booster Pump Station
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TABLE 8-1 
 

Capital Improvement Projects 
 

Priority 
Project 

No. Project 
Estimated Project Cost and Schedule 

2012 2013 2014 2015 2016 2017 2018-2031 

1 T-1 Install on-site generation sodium hypochlorite 
disinfection at Hoffman Hills $50,000       

2 D-1 Replace El Rancho Madrona water mains $443,200       

3 B-1 Replace all six control valves (Cla-valves) at 
the Bell Hill Booster Station  $23,100      

4 B-2 Install Variable Frequency Drives (VFDs) at 
the Bell Hill Booster Station  $126,400      

5 B-3 Upgrade telemetry system at the Bell Hill 
Booster Station  $27,500      

6 SO-1 Feasibility Study investigating operational 
alternatives for Bell Hill Well No. 2   $12,500     

7 SO-2 Transfer existing water rights from Historic 
Village Wells to another point of withdrawal  $2,500      

8 SO-3 Transfer existing water rights from El Rancho 
Madrona Well to another point of withdrawal  $2,500      

9 SO-4 Formalize Intertie agreement with Joint Base 
Lewis-McChord  $5,000      

10 D-2 Irrigation control / modifications to weather 
station and system reprogramming    $27,500     

11 G-1 Billing Software Upgrades  $8,000      
12 G-2 Upgrades to current GIS system components  $15,000      

13 G-3 Increased security measures to water system 
components  $22,000      

14 D-3 
Install 100 lf of 8-inch waterline between 
Center Plaza – Building 2 and DuPont 
Steilacoom Road 

 $20,500      

15 D-4 Change from direct read meters to remote read 
meter technology  $189,900 $195,600 $201,500    

16 B-4 Hoffman Hill Booster Pump Station 
Modifications Analysis  $3,500      
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TABLE 8-1 – (continued) 
 

Capital Improvement Projects 
 

Priority 
Project 

No. Project 
Estimated Project Cost and Schedule 

2012 2013 2014 2015 2016 2017 2018-2031 

17 ST-1 Internal inspection and routine cleaning of 
Bell Hill Reservoir    $7,000   $14,000 

18 ST-2 Internal inspection and routine cleaning of 
Hoffman Hill Reservoir    $7,000   $14,000 

19 D-5 Replace approximately 2,600 lf of AC water 
pipe in the Historic Village    $108,620 $434,480   

20 G-4 Update Water System Comprehensive Plan in 
year 2017       $75,000 

21 D-6 Leak Detection Survey $12,600 $12,600 $12,600 $12,600 $12,600 $12,600 $163,800 
22 D-7 Repair/replace defective water meters $32,100 $32,100 $32,100 $32,100 $32,100 $32,100 $417,300 
23 G-5 Conservation Program $1,500 $1,500 $1,500 $1,500 $1,500 $1,500 $19,500 
24 G-6 Annual Consumer Confidence Report $1,500 $1,500 $1,500 $1,500 $1,500 $1,500 $19,500 

Total $540,900 $493,600 $283,300 $371,820 $482,180 $47,700 $723,100 
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ADDITIONAL RECOMMENDATIONS/ACTION ITEMS 
 
In addition to the capital improvements outlined above, the City plans on implementing 
the improvements discussed below. 
 
OPERATIONS AND ADMINISTRATIVE RECOMMENDATIONS 
 
Previous chapters of this Plan have specific recommendations for improvements to the 
operation of the water service utility.  Table 8-2 lists these recommendations. 
 

TABLE 8-2 
 

System Operation and Administrative Action Plan 
 

Action Item/Improvement 
 

Purpose 
Reference 

Page No. (1) 
Water Use Efficiency 
Program 

Reduce water consumption through educational 
program, leak detection/repair, audit of large 
consumers, distribution of conservation kits 

Chapter 4 

Water quality monitoring Continue routine sampling per the monitoring plan in 
Table 3-10 

3-16 -- 3-19 

Wellhead Protection Plan 
notification letters 

Notify Owners of potential sources of contamination 
and local agencies of the need to protect wellheads 

Chapter 5 

Calibrate master meters at 
booster stations and wells 

To ensure accurate record keeping of production and 
unaccounted for water 

6-12, 6-13 

Inventory of service meter 
age 

Maintain accurate records to assist in a service meter 
replacement program 

6-13 

Cross-connection control 
program 

Fully implement this program to protect the drinking 
water system from contamination 

6-19 

Implement as feasible the 
preventive maintenance 
tasks from Chapter 6 

To improve water quality, customer service, and the 
life of the existing infrastructure per preventive 
maintenance recommendations in Chapter 6 

6-7 

(1) The reference page number in this column relates to further explanation of the rationale for this 
task within the text of a specific chapter of this Plan. 
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CHAPTER 9 
 

FINANCIAL ANALYSIS 
 
This chapter contains an analysis that describes how the City of DuPont can finance the 
water improvements outlined in the previous chapters.  The potential funding sources, the 
financial status of the water utility, the funding required to pay for the scheduled 
improvements, and the impact of water improvements on monthly water rates are 
presented. 
 
FINANCIAL STATUS OF EXISTING WATER UTILITY 
 
CURRENT WATER RATES 
 
Water rates for the City of DuPont, shown in Table 9-1, are presented in Resolution 
No. 10-395, passed on November 9, 2010 located in Appendix L.  The City charges water 
customers a monthly flat charge based on meter size and a volume charge of $1.14/ccf on 
all usage over 500 cubic feet per month.  Water rates are summarized in Table 9-1. 
 

TABLE 9-1 
 

Monthly Water Service Rates(1) 

 
Base Charge Classes 2010 2011 2012 2013 2014 2015 

Single-Family $16.32 $19.10 $21.60 $24.40 $27.55 $31.15 
Single-Family – Lifeline $11.32 $13.35 $15.10 $17.10 $19.30 $21.80 
Non-Single-Family(2)       

3/4 Inch $16.32 $19.10 $21.60 $24.40 $27.55 $31.15 
1 Inch $27.23 $31.90 $36.05 $40.75 $46.00 $52.00 
1-1/2 Inch $54.47 $63.60 $71.95 $81.25 $91.75 $103.75 
2 Inch $87.11 $101.80 $115.15 $130.05 $146.85 $166.05 
3 Inch $163.30 $203.80 $230.45 $260.35 $293.95 $332.35 
4 Inch $272.14 $318.40 $360.05 $406.75 $459.25 $519.25 
6 Inch $544.27 $636.60 $719.95 $813.25 $918.25 $1,038.25
8 Inch $870.88 $1,018.60 $1,151.95 $1,301.25 $1,469.25 $1,661.25
10 Inch $1,577.65 $1,846.40 $2,088.05 $2,358.75 $2,663.25 $3,011.25

Fire Protection Service 
(all sizes) 

$15.30 $17.95 $20.30 $22.95 $25.90 $29.30 

Temporary Water Use $15.30 $19.10 $21.60 $24.40 $27.55 $31.15 
Water Hydrant Use  $15.30 $19.10 $21.60 $24.40 $27.55 $31.15 
ccf of water use over 
500 cf/month 

$1.14 $1.35 $1.50 $1.70 $1.95 $2.20 

(1) Source:  City of DuPont Resolution No. 10-395. 
(2) Non-Single Family customers include commercial, industrial, and irrigation. 
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SYSTEM DEVELOPMENT CHARGES 
 
System Development Charges (SDC) are presented in Resolution No. 10-395, passed on 
November 9, 2010 and summarized in Table 9-2.  The SDC covers the cost for meter 
installation.    
 

TABLE 9-2 
 

System Development Charge 

 

Meter Size 
System Development 

Charge(1) 
Single-Family $2,888.00 
Non-Single-Family  

3/4 Inch $2,888.00 
1 Inch $4,822.96 
1-1/2 Inch $9,617.04 
2 Inch $15,393.04 
3 Inch $30,814.96 
4 Inch $48,142.96 
6 Inch $96,257.04 
8 Inch $154,017.04 
10 Inch $279,182.96 

(1) SDC does not include B&O Tax. 
 
HISTORICAL FINANCIAL OPERATIONS 
 
Historic water revenues and expenses for the years 2006 through 2009 are summarized in 
Table 9-3.  Expenses have been relatively constant throughout the previous 4 years of 
operations.  The only significant change from year to year has been in salaries and 
personnel benefits due to a programmatic increase of an additional full time employee 
(FTE).  Additionally, debt service on the new City of DuPont Civic Center is included.  
Lastly, the water utility includes a PWTF loan of $1,452,000 with 1.0 percent annual 
interest and a term of 20 years.  The loan funded construction of both water and sewer 
improvements in the Historic Village area. 
 
In July 2008, the City of DuPont transferred to Pierce County its sewer system and all of 
its assets and liabilities, including the portion of the loan allocated to the sewer system.  
58 percent of the loan was allocated to the sewer system and 42 percent to the water 
utility. 
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TABLE 9-3 
 

Historic Operation and Maintenance Expenses 

 
Revenues 2006 2007 2008 2009 

Water Service 1,130,125 1,059,249 1,114,627 1,164,744 
Water Turn-On Fees 25,385 28,090 24,915 23,325 
Permits/Inspection Fees 38,161 25,316 21,639 13,228 
Hydrant Use 144 (449) 871 784 
Other Misc. Revenues/Penalties 15,183 13,276 13,829 12,624 
Other Misc. Revenues 885 5,695 70,309 1,115 
General Investment 111,283 100,784 53,152 13,471 
Total Revenues 1,321,166 1,231,961 1,299,342 1,229,291 

Expenses 2006 2007 2008 2009 
Salaries & Wages 183,656 307,192 341,956 383,890 
Overtime 5,375 7,330 7,749 8,300 
Personnel Benefits 56,417 104,660 122,052 145,000 
Uniform Cleaning 1,376 1,548 1,771 1,000 
Uniforms 156 338 381 700 
Office Supplies 287 241 308 250 
Gas, Oil, Fuel 5,966 9,479 9,326 8,000 
Operating Supplies 16,235 12,447 11,699 15,000 
Small Tools and Equipment 2,716 1,673 3,382 2,500 
Building Materials and Supplies 86 641 1,542 2,000 
Professional Services 46,202 17,403 23,761 50,000 
Professional Services - RI 588 436 3,946 1,500 
Communication 4,599 5,201 7,188 6,000 
Communications – Other 4,921 5,543 3,047 4,000 
Communication – Postage 388 320 14 4,800 
Travel and Subsistence 881 509 291 750 
Advertising  356 307 100 
Operating Rental and Leases  250 1,125 300 
AWC-RMSA Insurance 15,738 19,361 20,260 23,327 
Utilities 108,057 119,201 123,365 120,000 
Repairs and Maintenance 8,991 11,990 17,688 8,000 
Repairs Software 2,290 3,449 3,244 4,732 
Repairs – Vehicles 2,854 794 4,228 6,000 
Miscellaneous 24 23 88 75 
Conference/School/Training 2,197 745 1,090 1,500 
Printing/Binding  0 76 999 
Prof Dues and Subscriptions 6,988 6,976 9,074 9,000 
Intergovernmental Services  88 570  
Utility Tax 122,523 108,807 126,038 137,800 
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TABLE 9-3 – (continued) 
 

Historic Operation and Maintenance Expenses 

 
Expenses – Cont. 2006 2007 2008 2009 

Capital Improvements     
Other Improvements 63,918 236,992 28,609 115,000 
Machinery and Equipment 35,847 52,819 45,434 50,000 

Debt Service 2006 2007 2008 2009 
Civic Center – Principal    48,150 
PWTF – Principal  31,445 31,445 31,445 
PWTF – Interest  4,087 3,773 3,459 
Civic Center – Interest    66,378 
Equipment Replacement 15,440 10,926 11,077 12,656 
Total Operating Costs 714,716 1,083,270 965,904 1,272,611 
Cash Balance 1,783,667 1,932,675 2,266,113 2,272,700 
Total Operating Revenue 1,321,166 1,231,961 1,299,342 1,229,291 
 
PROJECTED GROWTH 

 
In 2010, the City of DuPont updated its water service utility rates based on a Utility Rate 
Analysis.  The current rates are a result of that Analysis and shown in Table 9-1.  
Projected future revenues are based on the growth in the number of projected water 
system customers.  Water service area population is projected to grow at an annual 
constant rate until the buildout population of 12,100 is attained based on data presented 
in Chapter 2.  For purposes of conservatively projecting future revenues and expenses, 
the financial analysis assumes that water use within the system will grow annually by a 
projected 1.5 percent Equivalent Residential Units (ERUs) through year 2015.   
 
PROJECTED EXPENSES, REVENUES, AND CAPITAL RESERVES 

 
FUTURE OPERATION AND MAINTENANCE EXPENSES 
 
Future operation and maintenance expenses were projected for the 2010 Utility Rate 
Analysis based on a review of the historical costs shown in Table 9-3.  Table 9-4 
summarizes projected operation and maintenance expenses.  Costs are escalated by the 
following factors: interest earnings rate, cost of living adjustment (COLA), benefits, 
inflation, electricity, and insurance increases.  In addition, three capital improvement 
projects have been included under operating expenses since they are maintenance 
projects that should be performed annually.  These projects are leak detection of $12,600 
annually, conservation program of $1,500 annually, and consumer confidence reporting 
of $1,500 annually.  Lastly, future excise taxes are based on the State water utility excise 
tax rate of 4.7 percent plus the 11.0 percent local City water utility tax applied to 
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estimated water utility revenues.  Additionally, project D-5 is planned to be funded with 
City issued bonds.   
 
There is also an annual transfer from operations to a capital reserve fund that accounts for 
a 25 percent level of funding depreciation.  This capital (depreciation) reserve fund, 
calculated annually at 3 percent, is intended to provide funds for eventual replacement of 
aging infrastructure.  Maintaining a capital reserve fund and providing it with consistent 
annual funding will assist in minimizing debt funding leveling rates (without large 
increases from year to year) and will assist in the financial health of the system.  
 

TABLE 9-4 
 

Projected Operation and Maintenance Expenses 
 

Operation and Maintenance 
Expenses 2011 2012 2013 2014 2015 2016 

Salaries and Wages 412,100 441,000 471,900 504,900 540,200 556,400 
Overtime 12,100 13,000 13,900 14,800 15,900 16,400 
Personnel Benefits 164,000 183,600 205,700 230,400 258,000 268,300 
New Personnel 0 34,500 36,900 79,000 84,600 87,100 
Uniform Cleaning 1,500 1,600 1,600 1,700 1,700 1,800 
Uniforms 700 700 800 800 800 800 
Office Supplies 500 500 500 600 600 600 
Gas, Oil, Fuel 11,600 12,100 12,700 13,400 14,000 14,700 
Operating Supplies 15,500 15,900 16,400 16,900 17,400 17,900 
Small Tools and Equipment 2,600 2,700 2,700 2,800 2,900 3,000 
Building Materials and Supplies 1,500 1,600 1,600 1,700 1,700 1,800 
Professional Services 25,800 26,500 27,300 28,100 29,000 29,900 
Professional Services - RI 500 500 500 600 600 600 
Communication 6,200 6,400 6,600 6,800 7,000 7,200 
Communications - Other 4,100 4,200 4,400 4,500 4,600 4,800 
Communication - Postage 4,600 4,800 4,900 5,100 5,200 5,400 
Travel and Subsistence 1,200 1,300 1,300 1,400 1,400 1,400 
Advertising 300 300 300 300 300 400 
Operating Rental and Leases 500 500 500 600 600 600 
AWC-RMSA Insurance 31,600 35,100 39,000 43,300 48,000 53,300 
Utilities 140,600 149,900 159,700 170,200 181,400 190,500 
Repairs and Maintenance 13,400 13,800 14,200 14,600 15,100 15,500 
Repairs Software 4,600 4,800 4,900 5,100 5,200 5,400 
Repairs - Vehicles 4,100 4,200 4,400 4,500 4,600 4,800 
Miscellaneous 100 100 100 100 100 100 
Conference/School/Training 3,100 3,200 3,300 3,400 3,500 3,600 
Printing/Binding 1,900 1,900 2,000 2,000 2,100 2,100 
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TABLE 9-4 – (continued) 
 

Projected Operation and Maintenance Expenses 
 

Operation and Maintenance 
Expenses 2011 2012 2013 2014 2015 2016 

Prof Dues and Subscriptions 9,300 9,500 9,800 10,100 10,400 10,700 
Fire Protection (10,100) (10,400) (10,700) (11,000) (11,400) (11,700) 
Utility Tax 210,300 240,600 275,400 315,400 361,200 360,500 
Total Expenses 1,074,200 1,204,400 1,312,600 1,472,100  1,606,700  1,653,900 

 
FUTURE DEBT PAYMENTS 
 
Future debt payments were projected for the 2010 Utility Rate Analysis and are shown in 
Table 9-5.  The Civic Center line item is a continuing debt payment throughout the 
planning period.  The Public Works Trust Fund (PWTF) line item is debt from a water 
construction project that took place in the Historic Village and ended in year 2015.  The 
line item listed as ‘New Debt’ represents the funding of Capital Improvement Project 
(CIP) D-3 discussed in Chapter 8 and will be funded through a City issued Bond.   
 

TABLE 9-5 
 

Future Debt Payments 
 
Debt Payment Expenses 2011 2012 2013 2014 2015 2016 

Civic Center (114,400) (114,300) (114,600) (114,300) (114,900) (114,900)
Public Works Trust Fund (34,300) (34,000) (33,700) (33,400) (33,100) (32,800) 
Total Debt Payments (148,700) (148,300) (147,900) (147,300) (148,000) (147,700)

 
FUTURE REVENUES 
 
Operating revenues and capital revenues are projected in Table 9-6 below.  Revenues 
forecasted in Table 9-6 are based on projected rates in Resolution No. 10-395 and 
projected City of DuPont water ERU growth rate of 1.5 percent through year 2015.  
Water Turn-On Fees, Permit/Inspection Fees, Hydrant Use, and Miscellaneous Revenues 
and Penalties are held constant. 
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TABLE 9-6  
 

Projected Operating Revenues 2011-2016 

(1) Revenue loss attributed to reduced irrigation as a result of improved irrigation control, irrigation 
system modifications, and landscaping maturation. 

 
FUTURE CAPITAL RESERVES 
 
Future capital reserves were projected for the 2010 Utility Rate Analysis and are  
shown in Table 9-7. 
 

TABLE 9-7 
 

Capital Reserves 
 

Capital Revenues 2011 2012 2013 2014 2015 2016 
Connection Charges 47,500 47,500 47,500 47,500 48,000 0 
Bond – Historic Village Water 
Improvements (D-5)  0 0 0 543,100 0 0 

Total Capital Revenues 47,500 47,500 47,500 590,600 48,000 0 
 
FUTURE REVENUE AND EXPENSE SUMMARY 
 
The City of DuPont projected revenues and expenses are summarized in Table 9-8.  
 

TABLE 9-8 
 

Future Revenue and Expense Summary 
 

Future Revenues / Expenses 2011 2012 2013 2014 2015 2016 
Total Operating Revenues 1,361,500 1,554,700 1,776,400 2,030,800 2,322,600 2,322,600
Total Operating Expenses  1,074,200 1,204,400 1,312,600 1,472,100  1,606,700  1,653,900 

Net Revenues 287,300 350,300 463,800 558,700 715,900 668,700 
 

Operating Revenues 2011 2012 2013 2014 2015 2016 
Water Service 1,345,900 1,543,700 1,770,500 2,030,700 2,329,100 2,329,100
Revenue Loss(1) (35,100) (39,700) (44,800) (50,600) (57,200) (57,200) 
Water Turn-On Fees 23,300 23,300 23,300 23,300 23,300 23,300 
Permits/Inspection Fees 13,200 13,200 13,200 13,200 13,200 13,200 
Hydrant Use 800 800 800 800 800 800 
Other Misc. Revenues -Penalties 12,400 12,400 12,400 12,400 12,400 12,400 
Other Misc. Revenues 1,000 1,000 1,000 1,000 1,000 1,000 
Interest Earnings from Cash 4,900 5,700 3,700 2,200 2,100 4,400 
Total Operating Revenues 1,361,500 1,554,700 1,776,400 2,030,800 2,322,600 2,322,600



Gray & Osborne, Inc., Consulting Engineers 

9-8 City of DuPont 
August 2011 Water System Comprehensive Plan 

CAPITAL EXPENDITURES AND CASH FLOWS 
 
This section details how capital improvements identified in Chapter 8 will be funded.  
Table 9-9 lists the capital projects identified in earlier chapters.     
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TABLE 9-9 
 

Future Water Utility Capital Expenses(1) 

 
Capital Expenses 2012 2013 2014 2015 2016 2017 

Miscellaneous CIP Planning/Services 8,500 0 0 0 0 0 
Machinery and Equipment 47,500 47,500 47,500 48,000 0 0 
Equipment Replacement 13,400 13,800 14,200 14,600 15,000 15,400 
Install on-site generation sodium hypchlorite at Hoffman Hill 50,000      
Replace El Rancho Madrona water mains 443,200      
Replace all six control valves (Cla-valves) at Bell Hill Booster Station  23,100     

Install Variable Frequency Drives (VFDs) at Bell Hill Booster Station  126,400     
Upgrade telemetry system at Bell Hill Booster Station  27,500     
Feasibility Study investigating operation at Bell Hill Well No. 2   12,500    
Transfer existing water rights from Historic Village Wells  2,500     
Transfer existing water rights from El Rancho Madrona Well  2,500     
Formalize Intertie agreement with Joint Base Lewis-McChord(2)  5,000     
Irrigation control/modifications to weather station and program   27,500    
Billing software upgrades  8,000     
Upgrades to current GIS system components(2)  15,000     
Increased security measures to water system components  22,000     
Install 100 lf of 8-inch between Center Plaza/DuPont Steilacoom 
Road(2)  20,500     
Change from direct read meters to remote read meter technology  189,900 195,600 201,500   
Hoffman Hill Booster Pump Station Modification Analysis  3,500     
Internal inspection and routine cleaning of Bell Hill Reservoir(2)      7,000   
Internal inspection and routine cleaning of Hoffman Hill Reservoir(2)      7,000   
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TABLE 9-9 – (continued) 
 

Future Water Utility Capital Expenses(1) 

 
Capital Expenses 2012 2013 2014 2015 2016 2017 

Replace 2,600 lf of AC water pipe in Historic Village    108,620 434,480  
Leak Detection Survey(2)(3) 12,600 12,600 12,600 12,600 12,600 12,600 
Repair/replace defective water meters(2)  32,100 32,100 32,100 32,100 32,100 32,100 
Conservation Program(3) 1,500 1,500 1,500 1,500 1,500 1,500 
Annual Consumer Confidence Report(3) 1,500 1,500 1,500 1,500 1,500 1,500 

Total Capital Expenses 594,700 539,300 329,400 418,820 481,580 47,500 
(1) Costs are inflated from the year of the cost estimate to the year planned using 2.5 percent annual inflation. 
(2) Capital Expenses not included in rate analysis. 
(3) Costs included in Operation and Maintenance costs.



Gray & Osborne, Inc., Consulting Engineers 

City of DuPont 9-11 
Water System Comprehensive Plan August 2011 

Table 9-10 shows the resulting cash flows assuming revenues from Table 9-6 minus 
annual operating and maintenance expenses as listed in Table 9-4, projected debt 
payments in Table 9-5, and projected capital reserves in Table 9-7 minus capital 
expenditures scheduled to occur between 2011 and 2016, plus the net cash flow from 
capital.  As shown in Table 9-6, the City does have capital revenues from a combination 
of Water Turn-On Fees, Permits/Inspection Fees, Hydrant Use, Penalties, and Other 
Miscellaneous Revenues.  Capital expenses are the costs associated with capital 
improvements identified in Table 9-9 that are non-developer funded and scheduled to 
occur on or before 2017.  Therefore, the cash flows shown in Table 9-10 result from 
paying annual O&M costs, annual transfers to the capital (depreciation) fund, and 
funding construction of capital projects identified in Table 9-9.  
 
As can be seen from Table 9-10, by the year 2017 capital reserve level is slightly less 
than $2,000,000.  
 

TABLE 9-10 
 

Projected Capital Cash Flows and Capital Funding Sources 
 

Capital Summary 2012 2013 2014 2015 2016 2017 
Start of Year Cash 2,317,800 1,511,700 1,083,200 795,400 1,168,680 735,100 

Operational Summary       
(+) Operating Revenues(1) 1,361,500 1,554,700 1,776,400 2,030,800 2,322,600 2,322,600 
(-) O&M Expenses(2) (1,074,200) (1,204,400) (1,312,600) (1,472,100) (1,606,700) (1,653,900) 
(-) Debt Payment(3) (148,700) (148,300) (147,900) (147,300) (148,000) (147,700) 

Net Revenue(4) 138,600 202,000 315,900 411,400 567,900 521,000 
(+) Capital Reserves(5)  47,500 47,500 47,500 590,600 48,000 0 
(-) Capital Expenses(6) (594,700) (539,300) (329,400) (418,820) (481,580) (47,500) 
Net Capital Revenue(7) (547,200) (491,800) (281,900) 171,780 (433,580) (47,500) 
End of Year Cash(8) 1,770,600 1,278,800 996,900 1,168,680 735,100 687,600 

Reserve Fund       
Start of Year Reserve Balance 865,300 867,500 1,072,800 1,284,200 1,503,700 1,730,400 
CIP Reserve Contribution(9) 0 200,000 205,000 212,000 218,100 201,800 
Interest Earned 2,200 5,300 6,400 7,500 8,600 9,700 
End of Year Reserve Balance 867,500 1,072,800 1,284,200 1,503,700 1,730,400 1,941,900 

(1) Operating Revenues are from Table 9-6. 
(2) Operation and Maintenance Expenses are from Table 9-4. 
(3) Debt Payment is from Table 9-5. 
(4) Net Revenue is the Operating Revenue minus O&M Expenses and minus the Debt Payment. 
(5) Capital Reserves are from Table 9-7. 
(6) Capital Expenses are from Table 9-9. 
(7) Net Capital Revenue is Capital Expenses minus Capital Reserves. 
(8) End of Year Cash equals the Start of Year Cash minus Net Capital Revenue. 
(9) CIP Reserve Contribution is from Water Rate Study. 
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FINANCIAL VIABILITY TEST 
 
According to the Department of Health, the financial health of a utility may be judged by 
employing the following four financial viability tests: 
 

1. Revenues minus Expenses ≥ 0 
2. Operating Cash Reserve ≥ 1/8 x Annual Operating Expenses 
3. Emergency Reserves ≥ Cost of the Most Vulnerable Facility 
4. Rates ≤ 1-1/2 percent of Median Household Income 

 
The water utility is projected to generate more revenues than expenses (including debt 
and depreciation costs) in each year from 2011 through 2016 as seen by comparing 
annual operating expenses (including debt and depreciation) in Table 9-4 with annual 
revenues listed in Table 9-6. 
 
According to DOH, operating expenses do not include debt or capital costs.  From 
Table 9-4, the utility’s maximum projected operating expense is projected to be 
$1,653,900 (not including debt payments or depreciation) in the year 2016.  Therefore, 
1/8 of operating expenses is $206,738.  Table 9-10 projects the water utility to have at 
least $865,000 in reserves (not counting depreciation reserves) in each year and therefore 
exceeds this requirement. 
 
The third test requires the water utility to have an emergency reserve equal to the cost of 
replacing the system’s most vulnerable facility.  Since insurance covers the replacement 
of above-ground facilities, the most vulnerable facility that the utility would have to fund 
would be either replacement of a well or repairing a major water main.  The utility 
currently has $865,000 in reserves and Table 9-10 projects that the utility will have about 
$1.94 million in reserves by the year 2017.  Therefore, the utility has the resources 
available to respond to both a major water main and well repair. 
 
The current MHI for City customers is $80,435 per year and 1-1/2 percent of MHI is 
$120.65 per month.  The average residential customer’s monthly bill of $42.00 (with 
10 ccf ) projected with adopted rate increases in year 2015  represents 0.05 percent of 
MHI and therefore the City’s rates meet the fourth financial viability test.   
 
RATE STRUCTURE ANALYSIS 
 
The City of DuPont recently adopted new rates for water service and consumption 
(Resolution No. 10-395 included as Appendix L).  This current rate structure includes a 
meter charge (or base charge) that is based on meter size and a single commodity charge.  
The utility currently generates about 70 percent of revenues from base charges and 
30 percent from commodity charges.  However, this is somewhat misleading because the 
City’s base charge includes 500 cubic feet per month.  Therefore, actual volume revenues 
are higher than 30 percent of total rate revenues.   
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According to the 2008 Association of Washington Cities (AWC) Tax and User Fee 
Survey, of the 213 water agencies reporting water utility rates, the average single family 
monthly water rate is $27.83 serving within the agencies jurisdiction, based on the use of 
1,000 cubic feet (cf) of water.  The highest monthly water rate was $89.00/month and the 
lowest was $7.25/month.  For the same water use quantity, DuPont customers in year 
2011 are charged $86.60/month.  It is important to note that the average number of 
connections per water system for the AWC survey was 4,068, whereas the DuPont has 
approximately 2,617 connections.  
 
CONCLUSIONS AND RECOMMENDATIONS 
 
The City has completed the process of a water utility rate study that provided a 
recommendation regarding monthly water rates.  Based on the review of the City’s water 
utility finances and planned capital improvements, planned rate increases in combination 
with planned growth will generate adequate revenue to fund depreciation and planned 
capital improvements. 
 
The next section describes alternative funding sources the City may pursue for building 
capital projects.  
 
ALTERNATIVE CAPITAL IMPROVEMENT FUNDING SOUCES 

 
The following are funding sources available for public water utility improvements. 

 
 Grants: US Economic Development Administration (US EDA) 
  US EPA State and Tribal Assistance Grant (STAG) 
  USDA Rural Development (RD) 
  
 Loans: Public Works Trust Fund (PWTF) 
  Community Economic Revitalization Board (CERB) 
  Drinking Water State Revolving Fund (DWSRF) 
  USDA Rural Development (RD) 
 
 Bonds: Revenue Bonds 
  General Obligation Bonds 
 
 Other: Utility Local Improvement Districts (ULIDs) 
  System Development Charges (SDCs) 
 
US ECONOMIC DEVELOPMENT ADMINISTRATION (US EDA)  
 
US EDA offers competitive grants up to $1 million for projects within Region 10.  
Projects are selected locally by an economic development district and submitted to 
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Congress for competitive selection among other regions in the United States.  Similar to 
CERB, applicants must have an industrial partner ready to proceed or a feasibility study 
that establishes realistic job creation.  
 
US EPA STATE AND TRIBAL ASSISTANCE GRANT (STAG)  
 
Local jurisdictions within the state of Washington can apply to the State and Tribal 
Assistance Grant (STAG) program through the office of their local Congressional 
representative.  The Congressional representative will work to add the project as a line 
item to the VA/HUD Appropriations Bill.  Applicants can obtain grant funds up to 
approximately $2 million. 
 
USDA RURAL DEVELOPMENT, RURAL UTILITY SERVICES (RUS) 
 
The RD Rural Utility Service administers water loan and grant programs to improve the 
quality of life and promote economic development in rural areas. 
 
Rural Development has a loan program that, under certain conditions, includes a limited 
grant program.  Grants may be awarded when the annual debt service portion of the 
utility rate exceeds 1.0 percent to 1.5 percent of the municipality’s median household 
income.  
 
In addition, RD has a loan program for needy communities that cannot obtain funding by 
commercial means through the sale of revenue bonds.  The loan program provides 30- to 
40-year loans at an interest rate that is based on federal rates and varies with the 
commercial market.  RD loans are revenue bonds with a 1.1 debt coverage factor. 
 
Eligible projects include the construction, expansion, extension or improvement of rural 
water, sanitary sewers, solid waste disposal, storm, and wastewater disposal facilities. 
 
Basic criteria for RD funding are as follows: 
 

• Dependent on inability to obtain funds from other sources at reasonable 
terms. 

 
• A 45 percent grant is available if the median household income of the 

service area exceeds 80 percent of the statewide non-metropolitan median 
household income. 

 
• A 75 percent grant is eligible if the service area is below the higher of the 

poverty line or 80 percent of the state non-metropolitan median household 
income, and the project is necessary to alleviate a health and safety issue. 
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Eligible applicants include municipalities; counties; non-profit corporations, associations, 
or cooperatives; and federally-recognized Indian tribes in rural areas with populations 
less than 10,000. 
 
PUBLIC WORKS TRUST FUND (PWTF) 
 
The Public Works Trust Fund (PWTF) is a revolving loan fund designed to help local 
governments finance public works projects through low-interest loans and technical 
assistance.  The PWTF, established in 1985 by legislative action, offers loans 
substantially below market rates, payable over periods ranging up to 20 years; 30 years 
for severely distressed communities.  To be eligible for the PWTF programs, an applicant 
must be a local government such as a City, county, or a special purpose utility district. 
 
PWTF has four loan programs including Construction, Preconstruction, Planning, and 
Emergency.  PWTF loan terms are summarized in Table 9-11. 
 

TABLE 9-11 
 

Public Works Trust Fund Loan Types and Terms 
 

Loan Type 
Local 
Match 

Interest 
Rate Term Loan Limit 

Construction(1) 
15% 0.50% 20 Years $10,000,000 
10% 1.00% 20 Years $10,000,000 
5% 2.00% 20 Years $10,000,000 

Preconstruction(2) 
15% 0.50% 20 Years $  1,000,000 
10% 1.00% 20 Years $  1,000,000 
5% 2.00% 20 Years $  1,000,000 

Planning(3)(4) 0% 0.00% 6 Years $     100,000 
Emergency(4)(5) 0% 3.00% 20 Years $     500,000 
(1) Interest rates are reduced to a range of 0.25 to 0.5 percent and loan terms are extended to 30 years 

for communities that are determined to be ‘Distressed’ (51 percent of the population is less than 
80 percent of the Median Household Income) or ‘Severely Distressed’ (51 percent of the 
population is less than 50 percent of the Median Household Income).  In both cases, no match is 
required. 

(2) Preconstruction loans can be refinanced to a 20-year term, if the applicant obtains a subsequent 
PWTF Construction loan. 

(3) Preconstruction loans can be refinanced to a 20-year term, if the applicant obtains a subsequent 
PWTF Construction loan. 

(4) While a match is not required, it is recommended. 
(5) The loan limit may be increased to $1 million with 0.5 percent interest rate, if applicant is in a 

distressed county directly related to a Governor, Federal, or other locally declared natural disaster. 
 
The Construction Program accepts applications once per year in the spring, and the 
money becomes available approximately 1 year later.  The Preconstruction and Planning 
programs are open on a year-round basis and must be submitted to the Public Works 
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Board prior the 15th of the month to be reviewed at the next Board meeting.  These funds 
become available shortly after the Public Works Board makes their final decision as to 
the award.  Emergency projects must have a locally declared emergency and are applied 
for on an open cycle depending on the availability of funds.  Project expenditures are 
reimbursable from the date of the declared emergency. 
 
An applicant must have a long-term plan for financing its public works needs.  If the 
applicant is a county or City, it must adopt the 1/4 percent real estate excise tax that is 
dedicated to public works construction projects.  Eligible public works projects include 
streets and roads, bridges, storm sewers, sanitary sewer collection and treatment systems, 
and domestic water.  Loans are presently offered only for purposes of repair, 
replacement, rehabilitation, reconstruction, or improvement of existing eligible public 
works systems.  Eligible project costs can include expenses related to serving 20-year 
forecasted growth as identified in growth management comprehensive plans. 
 
Since substantially more trust fund dollars are requested than are available, local 
jurisdictions must compete for the available funds.  The applications are carefully 
evaluated, and the Public Works Board submits a prioritized list of those projects to the 
Legislature that are recommended to receive low-interest financing.  The Legislature 
reviews the list and indicates its approval through the passage of an appropriation from 
the Public Works Assistance Account to cover the cost of the proposed loans.  Once the 
Governor has signed the appropriation bill into law (an action that usually occurs by the 
following April), those local governments recommended to receive loans are offered a 
formal loan agreement with appropriate interest rates and terms as determined by the 
Public Works Board. 
 
COMMUNITY ECONOMIC REVITALIZATION BOARD (CERB) 
 
The Community Economic Revitalization Board’s (CERB) prime mission is to partner 
with business and industry and local governments to maintain and create jobs.  
Established by the Legislature in 1982, CERB provides low-interest loans or, in unique 
circumstances, grants to help finance local public infrastructure necessary to develop or 
retain stable business and industrial activities.  Projects eligible for funding include 
roads, domestic and industrial waters systems, sanitary and storm sewers, port facilities, 
and general purpose industrial buildings. 
 
Typically, CERB provides loans in the amount of $1 million and, where applicable, 
grants in the amount of $300,000.  The interest rate is tied to the current cost of a 10-year 
bond and a local match of 10 percent is required. 
 
Eligible applicants include Washington State subdivisions in partnership with private 
enterprise.  If there is no economic partner, a local government can produce a feasibility 
study that documents realistic job retention or creation.  Applications must be submitted 
45 days prior to a regularly scheduled CERB meeting, which typically meets in January, 
March, July, and November. 
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DRINKING WATER STATE REVOLVING FUND (DWSRF) 
 
In 1996, Congress established the Drinking Water State Revolving Fund through the 
reauthorization of the federal Safe Drinking Water Act.  The program is managed by both 
the Washington State Department of Health and the Washington State Public Works 
Board.  The purpose of the program is to provide low-interest loans to assist publicly- 
and privately-owned water systems improve drinking water and protect public health.   
 
Eligible publicly-owned water systems include City and county governments, public 
utility districts, and special purpose districts.  Privately-owned systems are eligible as 
long as they are a Group A system. 
 
Eligible projects include the following: 
 

• Water systems that exceed health standards, 
• Replacement of aging infrastructure, 
• Acquisition of real property, 
• Planning and design costs, 
• Water conservation projects, 
• Reservoirs (clear wells) that are part of a treatment process, 
• Distribution reservoirs (finished water), 
• Existing systems who chose to connect to a municipal system, 
• Upgrade to or creation of a Group A system. 

 
Maximum award per single water system is $6,000,000 and for combining systems an 
award of $12,000,000 is available.  DWSRF requires a 1 percent loan fee, but no local 
match.  A summary of interest rates and loan terms is presented in Table 9-12. 
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TABLE 9-12 
 

Drinking Water State Revolving Fund Loan Terms 
 

Applicant’s Income Level Interest Rate Repayment period 
Water system not economically 
disadvantaged 

1.5% 20 years  

Water system with an affordability 
index between 1.5 and 2.0% 

1.0% 20 years or life of project, whichever 
is less 

Water system with an affordability 
index between 2.01 and 3.5% 

30% subsidy 
1.5% on loan 

20 years  

Water system with an affordability 
index of 3.5% or higher 

50% subsidy 
1.0% on loan 

20 years 

Eligible restructuring/consolidation 
projects proposed by municipal Group 
A water systems 

50% principal 
forgiveness 

1.0% on loan 

20 years 

 
REVENUE BONDS  
 
The most common source of funds for construction of major utility improvements is the 
sale of revenue bonds.  Thessee are tax-free bonds issued by a City.  The major source of 
funds for debt service on revenue bonds is from monthly water or sewer service charges.  
In order to make qualify to sell revenue bonds marketable to investors, the bonds 
typically have contractual provisions for the City to meet debt coverage requirements. 
The City must show that its annual net operating income (gross income less operation 
and maintenance expenses) must be equal to or greater than a factor, typically 1.2 to 1.4 
times the annual debt service on all par debt.  If a coverage factor has not been specified 
it will be determined at the time of any future bond issues. 
 
GENERAL OBLIGATION BONDS  
 
A City may by council action or special election issue general obligation bonds to finance 
almost any project of general benefit to the City.  The bonds are repaid by tax 
assessments levied against all privately-owned properties within the City.  This includes 
vacant property that would not otherwise contribute to the cost of the specific 
improvements.  This type of bond issue is usually reserved for municipal improvements 
that are of general benefit to the public, such as arterial streets, bridges, lighting, 
municipal buildings, firefighting equipment, parks, and water and wastewater facilities.  
General obligation bonds are the most attractive bonds to investors because they are 
backed by the municipality’s full taxing authority and carry the lowest rate of interest of 
any type of bond that a City may issue.  
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Disadvantages of general obligation bonds include the following: 
 

• Voter approval is often required.  The City will incur the legal costs of 
drafting a ballot measure and pay for the cost of holding a special election.  
There is also the additional cost of investing staff time in public education 
of the need for the project, yet there is always uncertainty to the outcome 
of elections. 

 
• There are legal, as well as practical limits on the amount of general 

obligation debt a City can issue. Financing capital improvements through 
general obligation debt reduces the ability of the City to issue additional 
general obligation debt, which is often the only source of outside 
financing for many general government facilities. 

 
UTILITY LOCAL IMPROVEMENT DISTRICTS 
 
Another potential source of funds for improvements can be obtained through the 
formation of Utility Local Improvement Districts (ULIDs) involving a special assessment 
made against properties benefiting by the improvements.  ULID bonds are further backed 
by a legal claim to the revenues generated by the utility, similar to revenue bonds.  
 
Water and wastewater system expansion is a frequent application of ULID financing.  
Typically, ULIDs are formed by the City at the written request (by petition) of the 
property owners within a specific section of the City’s service area.  Upon receipt of a 
sufficient number of signatures or petitions, and acceptance by the City council, the local 
improvement area is formed.  Therefore, a water or wastewater system is designed for 
that particular area in accordance with the City’s water or wastewater comprehensive 
plan.  Each separate property in the ULID is assessed in accordance with the special 
benefits the property receives from the water or wastewater system improvements.  A 
Citywide ULID could form part of a financing package for large-scale capital projects 
such as a water or wastewater line extension or replacement that benefits all residents in 
the service area.  The assessment places a lien on the property that must be paid in full 
upon sale of the property.  ULID participants have the option of paying their assessment 
immediately upon receipt, thereby reducing the portion of the costs financed by the ULID 
bonds. 
 
The advantages of ULID financing, as opposed to rate financing, to the property owner 
include: 
 

• The ability to avoid interest costs by early payment of assessments. 
 
• If the ULID assessment is paid in installments, it may be eligible to be 

deducted from federal income taxes. 
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• Low-income senior citizens may be able to defer assessment payments 
until the property is sold. 

 
• Some Community Development Block Grant funds are available to 

property owners with incomes near or below poverty level.  Funds are 
available only to reduce assessments. 

 
The major disadvantage to the ULID process is that it may be politically difficult to 
approve formation.  The ULID process may be stopped if 40 percent of the property 
owners protest its formation.  Also, there are significant legal and administrative costs 
associated with the ULID process, which increases total project costs by approximately 
30 percent over other financing options. 
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CITY OF DUPONT WATER FACILITIES INVENTORY (WFI) 2011 

 

EL RANCHO MADRONA WATER FACILITIES INVENTORY (WFI) 2011 

  











APPENDIX B 

 

2009 SANITARY SURVEY 

 

CITY OF DUPONT WATER RIGHTS 

 

APPLICATION FOR CHANGE/TRANSFER 

 

EL RANCHO MADRONA WATER RIGHTS 

 

WATER RIGHTS SELF-ASSESSMENT 

  





















































































APPENDIX C 

 

WATER SYSTEM STANDARDS 

 

WATER SYSTEM DETAILS 

 

DUPONT WATER MUNICIPAL CODE 

 

STANDARD SERVICE AGREEMENT 

 

ORDINANCE NO. 2003-69 (COORDINATED WATER SYSTEM PLAN 

ADOPTION) 

 

DUTY TO PROVIDE SERVICE REQUIREMENT 

 

WATER AVAILABILITY FORM 

 

INTER-GOVERNMENTAL AGREEMENT BETWEEN THE CITY OF DUPONT 

AND FORT LEWIS FOR EMERGENCY WATER SUPPLY INTERTIE 

 

MEMORANDUM OF UNDERSTANDING FOR SALE OF UTILITIES 

SERVICES 

 

  

























































































































































































































APPENDIX D 

 

WATER QUALITY SAMPLING EXCEEDANCES 

 

SUMMARY OF THE WATER QUALITY REGULATIONS 

 

  































APPENDIX E 

 

DISINFECTANT BYPRODUCT (DBP) MONITORING PLAN 

 

STAGE 2 DISINFECTION BYPRODUCTS RULE (STAGE 2 DBPR) INITIAL 

DISTRIBUTION SYSTEM EVALUATION (IDSE) STANDARD MONITORING 

PLAN 

 

COLIFORM MONITORING PLAN 

 

WATER QUALITY MONITORING REPORT FOR THE YEAR 2010  

(CITY OF DUPONT 

 

CONSUMER CONFIDENCE REPORT 2009 
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APPENDIX F 

 

HYDRAULIC MODELING RESULTS 
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APPENDIX G 

 

TACOMA PIERCE COUNTY HAZARDOUS MATERIALS RESPONSE PLAN 

 

SAMPLE WELLHEAD PROTECTION LETTER  

 

  

















































































APPENDIX H 

 

EXAMPLE MAINTENANCE AND MONITORING FORMS 

  

















APPENDIX I 

 

SUGGESTED BOIL WATER NOTICE 

 

  































































APPENDIX J 

 

CROSS-CONNECTION CONTROL ORDINANCE 394 AND 488 

 

CROSS-CONNECTION CONTROL AND BACKFLOW PREVENTION 

PROGRAM 

 

BACKFLOW PREVENTION PROGRAM ACTIVITY SUMMARY AND  

COMPLIANCE REPORT 

 

  















































































APPENDIX K 

 

PLANNING LEVEL COST ESTIMATES 

 

  





APPENDIX L 

 

CITY OF DUPONT RESOLUTION NO. 12-416 – AMENDING FEE SCHEDULE 

 

SEPA CHECKLIST AND DETERMINATION OF NON-SIGNIFICANCE (DNS) 
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