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1 EXECUTIVE SUMMARY 
This Water System Plan (WSP) for the Public Utility District No. 1 of Skagit County (District) has been 
developed pursuant to Washington Administrative Code (WAC) 246-290-100, which requires that 
public water systems submit a water system plan to the Washington State Department of Health 
(DOH) every 6 years.  Appendix A contains related procedural documents including the Standard 
Water System Plan Checklist, Municipal Water Law Checklist, Municipal Water Law Consistency 
Statements, and State Environmental Policy Act (SEPA) documentation. 

The 20-year planning horizon for this plan is 2014 to 2033.  At the pre-planning meeting with DOH, it 
was agreed that this plan update would focus on the District’s Judy Reservoir System.  The District’s 
eight satellite systems were included in the 2007 plan and, with little change since that time, there 
was no need to update the planning figures.  However, a summary of the satellite systems is 
provided in Chapter 12. 

1.1 System Description 
The District operates the most expansive water system in Skagit County with a total of over 23,000 
installed services.  The majority of the District’s services are within the Judy Reservoir System (Judy 
System), DOH Public Water System Identification (PWSID) 79500E, which serves the cities of Mount 
Vernon, Burlington, and Sedro-Woolley, Washington, and surrounding rural and suburban areas. The 
District is a municipal corporation of the State of Washington, established at the general election of 
November 3, 1936.  The organization meeting of the Commissioners of the District was held January 
16, 1937.  On November 4, 1939, the water system effectively came into existence when the water 
systems in Mount Vernon, Burlington, and Sedro-Woolley were purchased by friendly condemnation 
from the Peoples Water and Gas Company for the sum of $300,070. The area served by the District’s 
Judy System is shown in Figure 2-2.   

The responsibilities and powers of the District are exercised through a Commission of three 
members, elected by the voters, having 6-year terms expiring in rotation so that one Commissioner is 
elected every 2 years.  The Board of Commissioners, as authorized by law, employs a General 
Manager, a Treasurer, an Auditor, counsel, and such other officials and special services as may be 
required to conduct the affairs of the District.   

The main components of the Judy System are summarized below in Table 1-1. 
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Table 1-1.  Judy System Components 

Item Description 

Supply Source: 

Gilligan Creek 
Mundt Creek 
Turner Creek 
Salmon Creek 
Skagit River 

Treatment Facility: Judy Reservoir and Water Treatment Plant 
24 MGD treatment capacity 

Transmission Pipelines: 

Judy Reservoir to Mount Vernon Pipeline 
Judy Reservoir to Sedro-Woolley Pipeline 
Cook Road and Josh Wilson Road Pipelines 
Riverside Drive and Burlington Boulevard Pipelines 
Total length of about 20 miles 

Distribution Pipelines: Total length of about 589 miles 

Storage Facilities: 22 Reservoirs and 3 Clearwells at WTP 
Total Volume of 29,881,000 gallons 

Pump Stations: 18 Water Booster Stations 

Pressure Zones: 27 Pressure Zones 

Direct Resale Customers: Samish Farms Water District 
North Fir Island Water Association 

MGD=million gallons per day; WTP=water treatment plant 

1.2 Related Plans, Agreements, and Policies 
The District’s program to deliver water to its customers has been developed over many years using 
various agreements, plans, and policies that address water supply and land use in Skagit County.  
Chapter 3 describes key agreements and plans that influence the District’s water service policies and 
provides information about the authority and responsibility of the District to provide water.  The 
documents discussed in Chapter 3 are listed in Table 1-2 below. 

Table 1-2.  Related Plans and Agreements 

Category Document Year 

Local and Regional Utility Planning 

Skagit County Coordinated Water System Plan – 
Regional Supplement 2000 

District Water Policy Manual 2005 
Skagit County Comprehensive Plan 2007 
City of Burlington Comprehensive Plan 2005 
City of Mount Vernon Comprehensive Plan 2005 
City of Sedro-Woolley Comprehensive Plan 2011 
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Category Document Year 

Water Supply 

1996 Memorandum of Agreement 1996 
Cultus Mountain Watershed Management Plan 2013 
Skagit River Watershed Control Plan 2010 
Anacortes and District Joint Operating Agreement 1993 
Skagit County Franchise Agreement 1993 

Customer Agreements 

Samish Farms Water District Wholesale Agreement 1996 
North Fir Island Water Association Wholesale 
Agreement 

1983 
(expired) 

Sierra Pacific Retail Agreement 2008 

1.3 Planning Data and Water Demand Forecasting 
Chapter 4 discusses the planning data and water demand forecast information used to assess the 
current and future capabilities of the District’s water system. It summarizes historical and projected 
population trends in the District’s water service area as well as water use characteristics, including 
production, consumption, and related factors used to develop the District’s demand forecast for the 
20-year planning period. 

Results for the demand forecast for key milestone years, including conservation, are as shown below 
in Table 1-3.   

Table 1-3.  Water Demand Forecast 

Year Average Day Demand 
(MGD) 

Maximum Day Demand 
(MGD) 

2014 8.05 13.93 

2019 8.29 14.33 

2033 9.49 16.42 
MGD=million gallons per day 

Figure 1-1 shows a graph of the average day and maximum day demands.  
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Figure 1-1.  Demand Forecast Summary (With Conservation) 

1.4 Water Use Efficiency 
In January 2008, the District established measurable water saving goals for the 6-year period from 
2008 through 2013 for both the supply- and demand-side of the District’s distribution system. These 
goals were established through a public process as required by the Municipal Water Law. The goals 
provide a benchmark for achievement and play a significant role in defining the success of the 
District’s Water Use Efficiency Program. To remain in synch with the update to the WSP, the District 
re-established its 6-year Water Use Efficiency (WUE) goals in 2013 for the 6-year period from 2014 
through 2019. 

The District’s conservation program for 2014–2019 consists of the 10 measures listed in Table 1-4. 
Descriptions of each measure are provided in Chapter 5. All measures will be implemented during 
Years 1–6 of the plan.  The program reflects a continuation and/or enhancement of many of the 
measures in the District’s 2008–2013 program.  The District will continue to use source meters, 
service meters, and system leak detection and repair, although those activities are not counted as 
official conservations measures under the WUE rule. 
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Table 1-4.  2014–2019 Water Use Efficiency Measures 

Measure 
Number Measure New/ Existing 

1 Public Outreach Existing 

2 Indoor Retrofit Kits Existing 

3 Shower Timers Existing 

4 School Outreach Existing 

5 Toilet Leak Kits Existing 

6 Soil Moisture Meters Existing 

7 Rain Barrel Program Existing 

8 System Leak Detection & Repair Existing 

9 Bill Showing Consumption History Existing 

10 Large Meter Testing Existing 

This program will help the District achieve its official water efficiency goal of saving at least 6 million 
gallons over the life of the 6-year efficiency program beginning in 2014 and running through the end 
of 2019. 

1.5 System Analysis 
The District’s Judy System was analyzed to determine whether the source, storage, and distribution 
system are sufficient to support existing and future demands.  A series of major capital projects were 
identified to remedy system deficiencies and upgrade the distribution system.  A series of minor 
capital projects were also identified, which focus primarily on the District’s pipe replacement 
program that targets aged, undersized, and leaky pipes.  Both the major and minor projects were 
included in the Capital Improvement Plan (CIP) to ensure that projected system demands will be met 
over the planning period. 

The source and storage analyses were performed using desktop calculations.  The source for each 
given zone or combination of zones must be adequate to meet projected Maximum Day Demand 
(MDD).  The storage analysis evaluated the overall storage requirements of each given zone or 
combination of zones and determined if the existing reservoirs were adequate to meet those needs.  
The results of the source and storage analyses are summarized below in Table 1-5. 
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Table 1-5.  Source and Storage Analysis Summary 

Pressure Zone 
Source Capacity 

Adequate Through 
2033 

Storage Capacity 
Adequate Through 

2033 

180/214A,E (Burl-Custer) Yes Yes 
195/214C,D,F (MTV-
County)/290 Yes Yes 

214B (SW) Yes Yes 

220/322A,B Yes Yes 

230/270/290 Yes Yes 

284 Yes Yes 

290 (Pleasant Ridge) Yes No 

322 (Cascade 1) Yes Yes 

350 Yes No 

356A Yes Yes 

365 Yes Yes 

412 Yes No 

430 Yes Yes 

450 No No 

456 Yes Yes 

459A,B,C Yes No 

463 Yes Yes 

506/415 Yes Yes 

560/420/356B Yes Yes 

592 Yes No 

645 No Yes 

684 Yes Yes 

705 Yes No 

858/720 Yes No 
 

A distribution system analysis was performed using the District’s hydraulic model, which evaluated 
the water system during a peak hour demand analysis and a maximum day demand plus fire flow 
analysis.  The most significant project that was identified during the peak hour analysis was the 
transmission line between Judy Reservoir and the City of Mount Vernon.  The existing 24-inch-
diameter concrete cylinder pipe exceeded design velocities during the analysis, which necessitates 
the completion of the redundant 36-inch-diameter transmission pipeline project from Judy Reservoir 
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to Mount Vernon.  A portion of this project within Mount Vernon was completed and put into service 
in 2009, but the remaining pipeline is required to serve demands in Mount Vernon and provide a 
redundant supply to the District’s most populated area. 

Other smaller projects were identified in the peak hour demand analysis and in the maximum day 
plus fire flow analysis.  The District has a very good distribution system and most of the projects 
identified are smaller lines in isolated or dead end areas that cannot meet fire flow.  All of the 
projects identified during the analyses were included in the District’s minor capital pipe replacement 
program. 

1.6 System Reliability, Water Rights, and Source Water 
The District has worked carefully and diligently to develop a multi-source water supply for the Judy 
System that provides a safe and reliable supply of water to our customers.  Securing of long-term 
water rights, providing for additional storage and treatment capacity at Judy Reservoir, and planning 
for emergency and adverse events are the most significant items that have been managed by the 
District to establish a reliable water supply. 

The District has sufficient water rights to meet the projected demands through the 20-year planning 
period of this WSP.  The total water right available on an instantaneous basis that is partially subject 
to instream flow rules of the Skagit River is 35.80 million gallons per day (MGD).  The water right 
available that is completely exempt from instream flow rules is 27.52 MGD.  By comparing the water 
rights to the 20-year projected demands of the District’s Judy System, it can be seen that the District 
has adequate water rights to meet these projected demands.   

The District has developed several plans to provide system reliability.  The District has an Emergency 
Response Plan that explains the steps to be taken during various water system emergency situations.  
The District also has a Water Shortage Response Plan that was developed as part of the 1996 
Memorandum of Agreement (MOA) and addresses such issues as public awareness, voluntary 
reduction efforts, limiting water withdrawals, public education, and mandatory water use 
restrictions. 

The District recently completed the Cultus Mountain Watershed Management Plan, which aims for 
more involvement in activities within the watershed to monitor land uses that may be detrimental to 
water quality and to identify and control potential sources of contamination to the streams that feed 
Judy Reservoir. 
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1.7 Water Quality 
The District is accountable to multiple state and federal drinking water quality regulations related to 
treatment, finished water, distribution system and consumer confidence, and public notification.  A 
review of monitoring procedures and water quality results from 2007 to 2012 indicates that the 
District has maintained compliance with all current and applicable state and federal drinking water 
regulations during the review period.  Table 1-6 summarizes the District’s regulatory status and 
provides associated recommendations for continued compliance. 

Table 1-6.  Applicable Safe Drinking Water Act Regulations 

Water Regulation Contaminants Affected Date Rule Took 
Effect District Status 

Current Source Water and Treatment Regulations 

Surface Water Treatment Rule 
Turbidity, Giardia lamblia, heterotrophic 
bacteria, Legionella, enteric viruses, 
disinfectant residual 

December 1990 Monitoring 

Interim Enhanced Surface Water 
Treatment Rule Turbidity, Cryptosporidium January 2002 Monitoring 

Long Term 2 Enhanced Surface 
Water Treatment Rule Cryptosporidium March 2006 Started monitoring in 

2013 

Phase I Rules Volatile Organic Compounds January 1989 Monitoring 

Phase II and V Rules Inorganic and Synthetic Organic 
Compounds January 1993 Monitoring 

Arsenic Rule Arsenic January 2006 Monitoring 

Radionuclides Rule Combined radium, gross alpha, beta 
and photon emitters, and uranium December 2003 Monitoring 

Unregulated Contaminant 
Monitoring Rule 2 25 parameters January 2007 Monitoring 

Unregulated Contaminant 
Monitoring Rule 3 30 parameters April 2012 Start monitoring in 

2014 

Filter Backwash Recycling Rule Recycle flow May 2001 Not applicable 

Current Distribution System Regulations 

Total Coliform Rule Total and fecal coliform, E. coli December 1990 Monitoring 

Lead and Copper Rule and 
revisions 

Lead and copper, water quality 
parameters 

December 1992 
December 2007 Monitoring 

Stage 1 Disinfectants and 
Disinfection By-products Rule 

Trihalomethanes, haloacetic acids, 
disinfectant, total organic carbon February 1999 Completed 

Stage 2 Disinfectants and 
Disinfection By-products Rule 

Chlorite, trihalomethanes, haloacetic 
acids March 2006 Monitoring 

Ground Water Rule* Total/ Fecal coliform November 2006 Monitoring 
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Water Regulation Contaminants Affected Date Rule Took 
Effect District Status 

Other Current Regulations 

Consumer Confidence Reports Annual report addressing drinking 
water quality September 1998 Reporting annually 

Operator Certification Minimum standards for operator 
certification February 2001 Up-to-date 

*Not applicable for Judy Reservoir

1.8 Operations and Maintenance 
Chapter 9 summarizes the programs and procedures used to ensure the safe and reliable supply of 
potable water to District customers.  It describes water system management and personnel, operator 
certification requirements, system operations, supervisory control and data acquisition (SCADA) and 
telemetry systems, asset management, the emergency response program, safety procedures, the 
cross-connection control program, the records keeping and reporting program, design and 
construction standards, and any recommended improvements. 

The following recommendations may improve efficiency and provide value to the operation of the 
District’s water system: 

• Implement the new Computerized Maintenance Management System (CMMS) to focus on
improved maintenance, while continuing the replacement of aging and undersized pipe.

• Improve the safety and emergency response training for key staff.

• Develop a central location where important and relevant system information can be found
quickly.

• Implement a document management system so that the District can share electronic information
more efficiently.

• Complete flow tests in each pressure zone to help calibrate the hydraulic model.

1.9 Capital Improvement Plan (CIP) 
A capital improvement plan for District projects over the next 20 years was developed by 
determining major CIP projects and minor CIP projects.  Major CIP projects were developed from the 
system analysis, which looked at source, storage, and distribution facilities, and from other major 
projects that were identified by staff to improve system reliability.  The minor CIP projects were 
developed from a distribution system analysis as well as from the analysis of a database of 
information reflecting pipe age, material, size, and leak history.  A summary of the CIP for the next 6 
years is shown in Table 1-7. 
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Table 1-7.  Capital Improvements 2014–2019 

Project 
ID Project 2014 2015 2016 2017 2018 2019 

O-2 Dukes Hill PS $150,000      

O-3 Cedar Hills PS $60,000      

O-4 WTP Chemical Feed $125,000      

O-5 Document Mgmt. 
System $200,000      

O-6 WTP Dry Scrubber $125,000      

 Water Loss Control 
Action Plan $70,000      

R-1 E. Division Reservoir, 
PS and Piping  $10,000,000     

P-2 Josh Wilson Road 
Pipelines  $200,000 $1,500,000    

F-1 Josh Wilson Road 
Fiber   $130,000    

F-2 Old Hwy 99 Fiber   $60,000    

P-3 North 30th & Digby 
Pipelines  $2,400,000     

P-4 Judy-MV 
Transmission Line $200,000 $800,000 $4,000,000 $9,300,000   

O-7 Computer Hardware    $175,000 $175,000  

P-5 Mclean Road 
Pipeline    $300,000 $4,400,000  

R-2 Cascade Ridge 
Reservoir    $50,000 $150,000  

F-3 Cascade Ridge Fiber     $250,000  

P-6 Best Road Pipeline     $300,000 $2,100,000 

P-7 Burklund Road 
Pipeline     $300,000 $3,100,000 

R-3 Big Lake Reservoir     $50,000 $350,000 

P-8 North Fork Skagit 
River Crossing      $500,000 

R-4 Pleasant Ridge Area 
Reservoir (240’ HGL)      $100,000 

FO-4 SW-Burlington Fiber      $150,000 
        

 Annual Pipe 
Replacement $3,430,000 $3,500,000 $3,500,000 $3,500,000 $3,500,000 $3,500,000 

        

 TOTAL $4,360,000 $16,900,000 $8,990,000 $13,325,000 $9,125,000 $9,800,000 
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1.10 Financial Program 
Chapter 11, Financial Plan, provides reasonable assurance that the District has and will have the 
financial ability to maintain and operate the utility on an ongoing basis, plus have the capacity to 
obtain sufficient funds to construct the water system improvements identified in Chapter 10.  A 
summary of the 6-year financial forecast for the District’s Judy System is provided in Table 1-8.  As 
shown in Table 1-8, the District’s system is able to support operations over the next 6 years.  The 
planned rate increases discussed in Chapter 11 will provide sufficient additional revenue to allow the 
District to meet the increase in debt costs from revenue bonds to help finance the CIP.  It also verifies 
that the District can fund all of the recommended improvements while maintaining adequate cash 
reserves. 

Table 1-8.  6-Year Financial Forecast 

Revenue Requirement 2014 2015 2016 2017 2018 2019

Revenues
Rate Revenues Under Existing Rates 16,054,846$    16,177,051$    16,301,207$    16,425,362$    16,550,818$    16,677,573$    
SDF Revenue Towards Debt 770,928           801,320           835,819           863,730           900,060           937,450           
Rate Stabilization Revenue - - - - - - 
Non-Rate Revenues 852,267           871,196           876,605           903,712           909,975           926,039           

Total Revenues 17,678,041$ 17,849,567$ 18,013,631$ 18,192,804$ 18,360,853$ 18,541,063$ 

Expenses
Cash Operating Expenses 11,868,263$    12,113,061$    12,363,403$    12,709,335$    12,928,610$    13,197,268$    
Existing Debt Service 2,965,108        2,980,095        2,971,158        2,962,609        2,751,807        2,027,030        
New Debt Service - 150,061           2,125,299        2,118,153        3,130,938        3,123,792        
Routine Capital 3,300,000        3,300,000        3,300,000        3,300,000        3,300,000        4,500,000        

Total Expenses 18,133,371$ 18,543,216$ 20,759,860$ 21,090,096$ 22,111,355$ 22,848,090$ 

Net Surplus (Deficiency) (455,330)$      (693,649)$      (2,746,229)$  (2,897,293)$  (3,750,502)$  (4,307,027)$  

% of Rate Revenue 2.84% 4.29% 16.85% 17.64% 22.66% 25.83%

Annual Rate Adjustment 0.00% 8.00% 8.00% 8.00% 4.00% 4.00%
Cumulative Annual Rate Adjustment 0.00% 8.00% 16.64% 25.97% 31.01% 36.25%

Rate Revenues After Rate Increase 16,054,846$    17,471,215$    19,013,728$    20,691,226$    21,683,234$    22,723,269$    
Additional Taxes from Rate Increase -$  65,084$           136,413$         214,530$         258,109$         304,038$         

Net Cash Flow After Rate Increase (455,330)        535,431         (170,121)        1,154,041      1,123,805      1,434,630      
Coverage After Rate Increases 3.83 4.66 2.62 3.11 2.59 3.48
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1.11 Satellite System Management 
Chapter 12 summarizes the status of the District’s eight satellite systems.  As part of the pre-planning 
meeting with DOH, it was decided that a full analysis was not required for each of the satellite 
systems because they have not changed drastically from the time when the 2007 plan was 
completed.  As a result, Chapter 12 discusses the following four items for each of the eight satellite 
systems: 

1. Coliform monitoring plans for the Ground Water Rule changes.

2. CIP needs for the next 6 years.

3. Sanitary survey corrections.

4. Water loss control action plan if distribution system leakage exceeds 10%.
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2 SYSTEM DESCRIPTION 

2.1 Introduction 
Skagit County is located in the northwestern part of Washington State, and stretches from Puget 
Sound to the crest of the Cascade Mountains.  Also included are leeward islands of the San Juan 
Archipelago, together with the Skagit River delta and floodplain.  The eastern two-thirds of Skagit 
County is dominated by the northern Cascade Mountains, which include Mount Baker, portions of 
North Cascade National Park, and Mount Baker National Forest.  Mount Vernon is the largest city in 
Skagit County and the county seat.  Other significant municipalities include Anacortes, Burlington, 
Concrete, Hamilton, LaConner, Lyman, and Sedro-Woolley.   

Figure 2-1 is a general vicinity map of Skagit County. 

As described in this chapter, the District operates the most expansive water system in the county 
with a total of over 23,000 active service connections.  The majority of the District’s services are 
within the Judy Reservoir System (Judy System), Washington State Department of Health (DOH) 
Public Water System Identification (PWSID) 79500E, which serves Mount Vernon, Burlington, and 
Sedro-Woolley and surrounding rural and suburban areas.  Appendix B contains the District’s Water 
Facilities Inventory for the Judy System, and Appendix C includes the most recent sanitary surveys of 
the Judy System and the water treatment plant.  The District also operates remote water systems 
including the following:  

• Fidalgo Island (PWSID 00932 Y)

• Alger (PWSID 01400 K)

• Cedargrove (PWSID 11917 4)

• Marblemount (PWSID AA642)

• Mountain View (PWSID 03774 Y)

• Potlatch Beach (PWSID 69034 L)

• Rockport (PWSID 73600 6)

• Skagit View Village (PWSID 96879 5)

As directed by DOH, this WSP focuses on the District’s Judy Reservoir System because the satellite 
systems were addressed in the previous WSP update in 2007.  See Chapter 12 for a statement on 
each remote system regarding coliform monitoring plans, CIP projects, sanitary survey corrections, 
and distribution system leakage (DSL).  Figures 2-2 and 2-3 show District water systems and adjacent 
water purveyors in Skagit County.   
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2.2 Ownership and Management 
The responsibilities and powers of the District are exercised through a Commission of three 
members, elected by the voters, having 6-year terms expiring in rotation so that one Commissioner is 
elected every 2 years.  The Board of Commissioners, as authorized by law, employs a General 
Manager, a Treasurer, an Auditor, counsel, and such other officials and special services as may be 
required to conduct the affairs of the District.  The General Manager, Auditor, and counsel are all 
independent entities employed by the Commission and work for the unified good of the District.  
There is no legal linkage between the District and Skagit County government, though there is a 
cooperative working relationship. 

The General Manager is the chief administrative officer of the District and, assisted by the Treasurer, 
Auditor, Engineering Manager, counsel, and administrative and operations staff, carries out the 
policies set by the Board of Commissioners and all other duties as set forth in Revised Code of 
Washington (RCW) 54.16.100.  To address the possibility that the General Manager could be absent 
or temporarily disabled, the General Manager has, with the approval of the Commission, designated 
the Auditor as Assistant Manager. 

The day-to-day operations of the District’s water systems are handled by various staff responsible for 
different aspects of the system.  The Operations Manager is responsible for the piping, valves, 
reservoirs and pump stations, while the water treatment plant (WTP) is the responsibility of the 
Water Treatment Plant Superintendent.  The mapping and data collection on the District’s assets is 
handled by the Asset Manager.  Figure 2-4 is a simplified organizational chart of the ownership and 
management of the District, with more detailed charts, including job descriptions, included in 
Chapter 9, Operations and Maintenance. 

Figure 2-4.  Simplified Organizational Chart 
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2.3 History of the Water System 
The District is a municipal corporation of the State of Washington, established at the general election 
of November 3, 1936.  The organizational meeting of the Commissioners of the District was held 
January 16, 1937.  Since the District’s organization, the Commissioners have observed regular 
meeting dates and, in addition, have held special meetings as circumstances dictated.  Proceedings of 
each meeting of the Commission are recorded in an official minute book. 

The water sources for the District have evolved over time, and the current water sources are the 
Skagit River and four creeks in the Cultus Mountains (Gilligan, Salmon, Turner, and Mundt creeks). 
Below is a summary of key milestones in the development of the District’s water system. 

1939 November 4. Purchased, by friendly condemnation, the water systems in the cities of Mount 
Vernon, Burlington, and Sedro-Woolley from the Peoples Water and Gas Company for the 
sum of $300,070.  The water systems totaled 3,134 water services; 51.5 miles of pipeline; 
3,940,000 gallons of distribution storage; 1.75 million gallons per day (MGD) in treatment 
facilities; and diversions on the Skagit River, local springs, and five creeks in the Cultus 
Mountains (East Fork Nookachamps, Rock Springs, Pigeon, Mundt, and Turner creeks). 

1940 March 7.  Purchased the Clear Lake Water Corporation for $8,330.29, complete with 180 
water services; 11.5 miles of pipeline; 500,000 gallons of distribution storage; and diversions 
on three Cultus Mountain streams (Gilligan, Salmon, and Turner creeks). 

1940 July 1.  Purchased 1.8 miles of water line from the Avon Mutual Water System for $2,650.00. 

1940 Integrated the entire system by laying a wood stave transmission line from Sedro-Woolley to 
Burlington and Mount Vernon; this line was completed that same year through support of the 
Works Progress Administration. 

1947 Completed construction of impoundment dams in Janicki Basin, forming Judy Reservoir, 
capacity 450 million gallons, spillway at 435 feet above mean sea level (AMSL). 

1954 Completed construction of a new Ranney well next to the Skagit River in northwest Mount 
Vernon. 

1956 Acquired/constructed the Fidalgo Island water system at Similk Beach through Local Utility 
District (LUD) No. 2. 

1958 Completed new overhead Skagit River pipeline crossing south of Sedro-Woolley, replacing 
failed 1951 submarine crossing. 

1958 Replaced Gilligan and Salmon Creek diversions/pipeline to increase supply to Judy Reservoir. 

1960 Extended Judy Reservoir System to Bayview through LUD No. 4. 

1961 Expanded Fidalgo Island system to the Gibralter and Dewey Beach areas through LUD No. 5. 

1961 Installed concrete cylinder pipe transmission line connecting Judy Reservoir to Mount Vernon. 

1962 Acquired the Conway Water Company and connected it to the Judy Reservoir System. 
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1965 Raised Judy Reservoir from elevation 435 feet AMSL to 451 feet AMSL, increasing its 
impoundment capacity from 450 million gallons to 1,010 million gallons. 

1967 Completed the transmission line loop with the installation of concrete cylinder pipe between 
Burlington and Mount Vernon. 

1970 Replaced the wood stave transmission line between Judy Reservoir and the Sedro-Woolley 
Skagit River crossing with concrete cylinder pipe. 

1977 Installed a concrete cylinder pipe transmission line parallel to the wood stave distribution line 
between Sedro-Woolley and Burlington. 

1984 Transferred service from the wood stave line to the concrete cylinder transmission line 
between Burlington and Sedro-Woolley. 

1990 Completed and put on-line the District’s multi-media direct filtration water treatment plant at 
Judy Reservoir to serve the Judy Reservoir System. 

1991 Acquired and reconstructed the remote public water system at Rockport through LUD No. 11. 

1991 Extended the Judy Reservoir System toward Big Lake along Gunderson Road through LUD No. 
12. 

1992 Acquired and reconstructed the satellite public water system at Cedargrove through LUD No. 
10. 

1993 Extended the Judy Reservoir System around Big Lake through LUD No. 16 and to Lake Sixteen 
through LUD No. 18. 

1994 Extended the Judy Reservoir System south of Mount Vernon around Britt Slough through LUD 
No. 17. 

1995 Extended the Judy Reservoir System to the Hoogdal area north of Sedro-Woolley through LUD 
No. 19. 

1996 Signed the Memorandum of Agreement Regarding Utilization of Skagit River Basin Water 
Resources for Instream and Out of Stream Purposes (MOA). 

1996 Extended the Judy Reservoir System north of Judy Reservoir to the Panorama area through 
LUD No. 20. 

1997 Extended the Judy Reservoir System to Big Rock through LUD No. 21. 

1998 Acquired and provided a reverse osmosis water source to an existing satellite public water 
system on Guemes Island through LUD No. 23. 

1999 Acquired and reconstructed a satellite public water system in the Alger area through LUD Nos. 
22 and 24. 

2000 Extended the Judy Reservoir System south of Mount Vernon to the Stackpole Road area 
through LUD No. 25. 
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2000 Completed enlargement of Judy Reservoir, increasing its impoundment capacity from 1.01 
billion to 1.45 billion gallons and raising the spill elevation from 451 feet AMSL to 465 feet 
AMSL. 

2001  Sewer Authority granted to the District through a ballot measure. 

2004  Acquired and reconstructed a satellite public water system named Skagit View Village through 
LUD No. 27. 

2006  Constructed a satellite public water system serving Marblemount through LUD No.  28. 

2006 Extended the Judy Reservoir System north of the community of Bayview through North 
Bayview LUD No. 29. 

2007 Started construction on the Skagit River Diversion Pump Station and pipeline to Judy Reservoir 
to provide a redundant water supply to the WTP by having the ability to transfer existing 
water rights to the Skagit River. 

2007  Completed construction of the new 18-inch diameter ductile iron Cook Road transmission 
pipeline from Sedro-Woolley to Burlington to increase the geographical distribution, capacity, 
and reliability of a gravity feed from Judy Reservoir. 

2008 Completed construction of Clearwell #3 at the WTP to add 3.25 million gallons of storage to 
the Judy System. 

2008  Completed installation of new radio-read water meters at each metered service. 

2009 Added Samish River Park, LUD No. 30, to the Judy System. 

2009 Finished upgrades to the WTP.  Added four new filter beds and expanded the treatment 
capacity of the plant from 12 MGD to 24 MGD. 

2009  Installed Phase I of the new 36-inch-diameter ductile iron Judy Reservoir to Mount Vernon 
transmission pipeline, from Laventure Road to College Way.  This pipeline provides an 
increase in capacity and a redundant source of supply to the existing 24-inch-diameter 
concrete cylinder pipeline. 

2009 Completed construction of the Skagit River Diversion. 

2010  Completed installation of a fiber optic backbone from Sedro-Woolley to the Town of Lyman. 

2010 Utilized the new Skagit River Diversion for the first time. 

2012  Completed construction of the new 18-inch-diameter ductile iron Josh Wilson Road 
transmission pipeline from Burlington to Bayview.  This new pipeline allows a gravity feed 
from Judy Reservoir to serve the District’s customers in Bayview, without purchasing water 
from an intertie with the City of Anacortes. 

2013 Completed installation of a new fiber optic line in the Town of Lyman for business customers; 
project funded by Skagit County.  

2013 Completed installation of the new 14-inch-diameter HDPE Fir Island Road pipeline to increase 
the hydraulic capacity to Fir Island and the far reaches of the Judy System. 
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2.4 Service Area 
The District is authorized by RCW 54.04.030 to operate water systems within and without the limits 
of Skagit County, Washington.  This gives the District county-wide service authority and sets the legal 
boundaries of the District at, but not limited to, the boundaries of the county.  The District has 
agreed with other water utilities participating in the Skagit County Coordinated Water System Plan 
(CWSP) process on the designated service areas for each water system.  The District’s service area is 
essentially the entire county except for those areas already served by another public water system. 

The District’s Judy Reservoir System has a retail service area that includes Mount Vernon, Burlington, 
and Sedro-Woolley as well as surrounding communities such as Bow Hill, Bayview, Fir Island, Conway, 
Big Lake, and Clear Lake.  Figure 2-2 shows the District’s retail service area and the service area for 
the Judy System.  The formal Service Area Agreement for Skagit County, from the CWSP, is included 
as Appendix D, along with the service agreements from the other contracts that the District has 
entered into for the purchase or sale of water. 

The District also wholesales water to the North Fir Island Water Association and Samish Island Farms; 
these entities purchase water to serve their mostly residential customer base.  The District has 
agreements with each of its wholesale customers, and those agreements are discussed in detail in 
Chapter 3, Related Plans, Agreements, and Policies.  The location of each customer is shown on 
Figure 2-2. 

As evidenced by the regionally agreed-upon 2000 CWSP, the District is generally recognized as the 
most capable regional water purveyor in Skagit County.  As a protection for future water customers, 
the District will not limit its retail service area.  It is not to the benefit of the District’s current or 
future customers to reduce the District’s retail service area to something less than what was 
regionally agreed upon in the 2000 CWSP, which has been subsequently applied to the District’s Judy 
Reservoir water rights.  If the District were to reduce its retail service area, providing service to any 
potential customers outside the service area boundary would require public review of an expansion 
of the District’s retail service area.  Delays and challenges to that process could lead the customer to 
abandon the project, because obtaining an exempt well is not a likely solution based on recent 
Washington State Supreme Court rulings within Skagit County regarding availability of water. 

2.5 Satellite Management Agency 
The District is the primary Satellite Management Agency for Skagit County (SMA #103) and, as 
identified in the CWSP, will work with any water system that is unable to provide service within or 
adjacent to its own designated service area, and will evaluate service to any new system in 
undesignated areas.  The District will provide service whenever financially feasible and meeting the 
requirements of the District’s Water Policy Manual, by line extension from an existing system or 
establishment of a new remote system.  The Satellite Management Program is covered in greater 
detail in Section 12. 
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2.6 System Facilities 
As mentioned above, this WSP focuses on the Judy System; this section provides details about the 
water system infrastructure that is a part of that system.  The Judy System is comprised of the water 
sources, the WTP, transmission pipelines, and associated valves, booster stations, tanks, interties, 
and distribution pipelines.  The major system facilities are listed below and are discussed in the 
sections that follow.   

• Cultus Mountain stream diversions (Gilligan, Turner, Salmon, and Mundt)

• Skagit River diversion intake and pump station

• Judy Reservoir

• WTP at Judy Reservoir

• Transmission pipeline from the WTP to Mount Vernon

• Transmission pipeline from the WTP to Sedro-Woolley

• 22 reservoirs and 3 clearwells at the WTP

• 18 water booster stations

• 27 pressure zones

• 130 pressure-reducing valves

Figures 2-5, 2-6, and 2-7 show the facilities within each city, and Figure 2-8 shows the facilities in the 
rural areas.  Specific details related to the piping are shown in separate figures and are discussed in 
Section 2.6.3. 
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2.6.1 Water Source Facilities 
The Judy Reservoir System obtains its water from four streams tributary to the Skagit River in the 
Cultus Mountain Watershed (Gilligan Creek, Salmon Creek, Turner Creek, and Mundt Creek).  The 
new Skagit River Diversion (SRD) pump station, which went “online” in 2011, can provide raw water 
to the WTP from the Skagit River as an alternative source to the streams.  The Cultus Mountain 
Watershed is located approximately 2 miles east of the Town of Clear Lake.  The watershed boundary 
and District facilities related to the watershed are shown in Figures 2-9 and 2-10.  A Watershed 
Management Plan (WMP) was prepared for the Cultus Mountain Watershed and is discussed in 
Chapter 3 (Related Plans, Agreements, and Policies).  The complete WMP was reviewed and 
approved by DOH under separate cover and its table of contents can be found in Appendix E.  A 
watershed control plan was also prepared for the Skagit River in 1994, in coordination with the City 
of Anacortes. The Skagit River Watershed Control Plan was updated by the City of Anacortes in 2010 
and is provided in Appendix F. 

Water is collected from the four Cultus Mountain streams at diversion structures and transported to 
an impoundment (Judy Reservoir) through two collector pipelines.  Minimum instream flows 
established by WAC 173-503 limit the diversion quantities available from each stream based on the 
month of the year. Chapter 7 (System Reliability, Water Rights, and Source Water Protection) 
discusses water rights and instream flows in greater detail.  When the stream flows measured on a 
downstream stream gage do not meet these minimum flows, the District will divert water as needed 
from its supplemental point of diversion on the Skagit River up to the maximum water right.   

Judy Reservoir lies in a natural basin, through which Janicki Creek once flowed.  In 1947, Janicki Creek 
was diverted around the eastern edge of the basin and dams were constructed with a spill elevation 
of 435 feet AMSL and a capacity of 450 million gallons.  The dams are “A” Dam to the southwest and 
“B” Dam to the northeast.  “B” Dam is actually two dams on either side of a rock knoll.  Dams “A” and 
“B” were raised in 1965 to increase the reservoir spill elevation to 451 feet AMSL and the capacity to 
1,010 million gallons.  The dams were raised again in 2001 to increase the reservoir spill elevation to 
465 feet AMSL and the capacity to 1,450 million gallons.  Janicki Creek continues to flow in a new 
channel along the east side of the reservoir.  It meets Judy Reservoir’s spillway at the northeast 
corner of the reservoir.  The spillway empties below the dam into the existing bed of Janicki Creek, a 
tributary to the Skagit River.  

The level of Judy Reservoir varies throughout the year.  Inflows from the streams primarily occur 
between the months of October through June during the periods when stream levels regularly persist 
above minimum instream flows. Inflows from the Skagit River are managed by the District 
throughout the year based on recent and anticipated inflows from the streams compared to 
anticipated needs of the WTP.  As a result of this operating scenario, the reservoir is managed to a 
target elevation at the end of a calendar year and reaches the highest elevations of the year during 
the winter as inflows from the streams increase and customer demands decrease.  The reservoir 
elevation begins to decrease significantly in the late spring due to the District’s decreasing ability to 
divert water from the streams and increasing customer demand, generally reaching the lowest levels 
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during the summer.  Inflows from the Skagit River are managed throughout the spring, summer, and 
fall to return the reservoir to a target elevation at year’s end and begin the cycle again.  If the 
reservoir drops below forecasted elevations, inflows from the Skagit River can be increased to 
maintain adequate supply to the WTP.  

The average daily elevation of Judy Reservoir from 2002 through 2012 was 455 feet, which equates 
to approximately 970 million gallons (MG) of storage.  When compared to the 2012 average and 
maximum daily production requirements at the WTP, this elevation would provide approximately 
123 days and 76 days of storage for the respective usage rates. 

The District also obtains water for the Judy System from the City of Anacortes through interties on an 
as-needed basis.  These interties are connected to the City’s transmission line system, which starts 
from its water treatment plant adjacent to the Skagit River in Mount Vernon and extends westward 
to Anacortes on Fidalgo Island.  Water is purchased from the City of Anacortes under the terms of a 
water contract.  The City obtains water from the Skagit River through its own certificated water 
rights. 

Each of the District’s source water diversions and their pipelines are discussed below. 

2.6.1.1 Skagit River Diversion Pump Station  
Located 1 mile northwest of Judy Reservoir, the SRD pump station is used to supply source water 
from the Skagit River to the Judy System. Commissioned in 2009, the facility uses five 900-
horsepower electric pumps to transfer water from the Skagit River to Judy Reservoir through a 36-
inch-diameter underground pipeline. The intake structure is constructed of concrete and the 
surrounding riverbanks are protected with large riprap. 

SRD has the capability to provide the full cumulative water right of 35.8 MGD to Judy Reservoir if 
stream diversions are suspended due to emergency events such as storm damage. 

Sediment deposits from the Skagit River can accumulate inside of and on the top of the concrete 
intake structure at SRD. Periodic maintenance is required to remove these deposits and reduce 
operational difficulties related to the pump station. 

2.6.1.2 Gilligan Creek Diversion 
The diversion at Gilligan Creek was constructed in 1958. While minor changes have occurred over the 
years, the basic function of the diversion has remained consistent.  An underground pipeline was 
constructed within bedrock to access an intake screen located along the bottom of the stream 
channel. Stream flows drop through the screen, into the pipeline, and enter a vertical box-shaped 
structure. By manipulating the volumes of water passing through this structure, operators manage 
the amount of water that enters the source water pipeline to Judy Reservoir. 
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The Gilligan Creek Diversion can be affected by winter storms, and a major storm in January 2009 
resulted in significant damage and an extended loss of the ability to divert water to the reservoir. The 
screen is susceptible to blockages caused by rock and gravel transported by the stream. Access is 
difficult and maintenance activities usually require the use of an aerial work platform (“man lift”). 
The District is considering replacement of the screen with a design intended to minimize 
malfunctions due to debris and improve resistance to winter storms. These improvements could 
increase protection of a large portion of the source water provided to the Judy System, because 42% 
of these volumes were diverted from Gilligan Creek in 2012. 

2.6.1.3 Mundt Creek Diversion 
Similar in design to the Gilligan Creek Diversion, the Mundt Creek Diversion collects water through a 
screen located on the streambed. The diversion was constructed in 1967 along with the Turner Creek 
Diversion and the combined source water pipelines to Judy Reservoir. 

Sediments and debris traveling through the stream system usually pass across the intake screen 
without causing significant damage or operational difficulties. Larger debris transported during major 
storms could damage exposed portions of the diversion, and the intake screen requires periodic 
cleaning to remove fine sediments. 

2.6.1.4 Turner Creek Diversion 
The Turner Creek Diversion includes a concrete structure that functions as a dam to divert water into 
the source water pipeline. Constructed in 1967, the diversion connects to the pipeline from Mundt 
Creek for eventual discharge to Judy Reservoir. 

The Turner Creek Diversion is susceptible to operational difficulties if large amounts of sediments 
build-up behind the structure. This situation can inhibit diversion of water into the source water 
pipeline until the debris is removed. 

2.6.1.5 Salmon Creek Diversion 
The diversion at Salmon Creek was constructed in 1997. A steel structure is located across the stream 
channel and functions as a dam. A spillway is manipulated to control the amount of water that enters 
the source water pipeline to Judy Reservoir. Salmon Creek is a relatively low velocity stream and is 
not significantly affected by debris or storm damage. 

2.6.1.6 Source Water Pipelines 
Underground pipelines used to convey source water from the stream diversion facilities to Judy 
Reservoir are primarily located along public roadways or gravel logging roads. The existing concrete 
and ductile-iron pipelines were constructed in two phases in 1967 and 1990 with an average depth of 
3 feet to the top of a pipeline. 

  

Skagit PUD Water System Plan 2-25 
August 2014 



 
 

 

 

 

This page intentionally left blank. 
 

 

  

2-26 Skagit PUD Water System Plan 
 August 2014 



UV530

UV538

UV20

UV534

UV536

UV20

UV20

UV9

UV237

UV9

UV11

UV9

§̈¦5

§̈¦5

Skagit River
Diversion
Pump Station

Cultus
Mountain

Watershed

Judy
Reservoir

BURLINGTON

MOUNT
VERNON

SEDRO-WOOLLEY

Skagit River Diversion &
Pump Station
Cultus Mtn Watershed
Judy System Service Area
(current-2013)
CityLimits

0 1 2
Miles Figure 2-9

Location of the Cultus Mtn Watershed & Skagit River Diversion Pump Station

¯

2013 Skagit PUD Water System Plan
Coordinate System: WA State Plan North, NAD83

"

"
" "

"

!!!

!!!

!!!

Seattle

Portland

Vancouver
Surrey

Tacoma
Spokane

Richmond

WA

BC

OR

ID
Cultus Mtn. Watershed





^

^

^

^

^

^
^

Gilligan
Creek

Diversion

Salmon
Creek
Diversion

Mundt Creek
Diversion

Turner
Creek
Diversion

Skagit River Diversion
Pump Station

Judy
Reservoir

Tyssa
Lane

Pa
no

ram
a

Ro
ad

Western
Lane

Morford
Court

To
rre

nc
e

Dr
ive

Mossflower
Road

Foxfire
Lane

Virgin ia
Lane

River Road

Panorama Place

West
Gilligan Creek Road

Duffy Road

South Skagit Highway

Gr
ab

er L
an

e

Sk
ag

itView
Dr

iv e

Ja
nic

ki R
oa

d

Janicki Road

Mo
rfo

rd Road

Mo
rfo

rd
Ro

ad

Old Day Creek Road

^ District Facility
Road
Source Water Pipeline
Watershed Roads
Lake/Pond
River/Stream
Watershed Area

0 0.5 1
Miles Figure 2-10

District Facilities Related to the Cultus Mountain Watershed
¯

2013 Skagit PUD Water System Plan
Coordinate System: WA State Plan North, NAD83





  

2.6.2 Treatment Facilities 
Until 1990, raw water impounded in Judy Reservoir was disinfected and delivered unfiltered, directly 
from Judy Reservoir to the distribution system through transmission pipelines.  In March 1990, the 
District’s new multi-media direct filtration WTP was placed in service adjacent to Judy Reservoir.  
Raw water from the Judy Reservoir impoundment is pumped to the WTP and disinfected and filtered 
to meet current Safe Drinking Water Act (SDWA) requirements. Water is then served by gravity 
through transmission lines to the District’s customers.  The WTP capacity was increased to 30 MGD in 
2006–2008 through the addition of new filters and a third clearwell. 

The raw water flowing from Judy Reservoir is disinfected with chlorine dioxide and pumped up to the 
control building; carbon dioxide and coagulant aids are also added at this stage. The water flows 
through an in-line static flash mixer to four 2-stage flocculation basins. Then the water flows to the 
filter basins. There are eight filter basins, 500 square feet each, utilizing a high-speed filtration 
process through coal and sand filter media. The filtered water is disinfected again with chlorine and 
flows by gravity to the three finished water reservoirs (clearwells) near the WTP; these include one 
steel 3-MG tank and two steel 1.22-MG tanks. Caustic soda and ammonia are added before the 
clearwells to adjust pH and form chloramine residual. Finished water from the clearwells flows by 
gravity down the transmission lines to the distribution system and the District’s customers.   

The WTP currently has a treatment capacity of 24 MGD and a hydraulic capacity of 30 MGD.  The 
hydraulic capacity means that the water flowing through the plant would not be treated.  Actual 
peak flow rates at the WTP from 2003 through 2012 are shown in Table 2-1.  A schematic of the 
process at the WTP is provided in Figure 2-11. 

Table 2-1.  Water Treatment Plant Peak Flow 

Year Peak Flow 
(MGD) 

2003 14.2 

2004 11.8 

2005 13.2 

2006 12.8 

2007 16.0 

2008 12.0 

2009 13.4 

2010 12.6 

2011 12.0 

2012 11.9 
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Finished water from the WTP flows by gravity to three storage reservoirs adjacent to the WTP.  The 
reservoirs, typically referred to as the District’s “clearwells”, have a combined capacity of 5.69 MG 
and a spill elevation of 459 feet AMSL. 

The water received through interties from the City of Anacortes is treated at the City’s WTP, located 
adjacent to the Skagit River on Riverbend Road in Mount Vernon. 

On May 15, 2007, the Skagit County Commissioners, acting as the Board of Health, passed resolution 
#R20070284 mandating that the District provide fluoridation at its Judy Reservoir WTP and at the 
east and west bank interties with Anacortes.  This decision was put to a vote and did not pass.  
Therefore, fluoridation is not provided by the District at this time. 

2.6.3 Transmission Facilities 
Finished water from the clearwells at the Judy Reservoir WTP flows by gravity to District customers 
through a looped transmission pipeline system.  The transmission pipelines leave the WTP at 459 feet 
Hydraulic Grade Line (HGL), so the typical working pressures are between 160 and 180 pounds per 
square inch (psi).  However, in some areas, the pressure in the transmission pipeline is reduced to 
distribution pressure to serve customers.   In those areas, the transmission pipelines act more as 
large-diameter distribution pipelines, but are still referred to as transmission pipelines because they 
are the backbone for the District’s infrastructure.  The transmission system is shown in Figure 2-12 
and can be divided into four main components at this time: 

• Judy Reservoir to Sedro-Woolley Pipeline – A 20-inch-diameter concrete cylinder pipeline that 
begins at the WTP and brings flow across the Skagit River to Sedro-Woolley. 

• Cook Road and Josh Wilson Road Pipelines – Recently constructed 18-inch-diameter ductile iron 
pipelines that carry flow from Sedro-Woolley to the west to Burlington and Bay View. 

• Judy Reservoir to Mount Vernon Pipeline – A 24-inch-diameter concrete cylinder pipeline that 
begins at the WTP and brings flow to the most populated area of the District’s system in Mount 
Vernon. 

• Riverside Drive and Burlington Boulevard Pipelines – A combination of 12-inch-diameter and 
18-inch-diameter pipelines that are reduced in pressure and carry flow between Burlington and 
Mount Vernon. 
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2.6.3.1 Judy Reservoir to Sedro-Woolley Pipeline 
The transmission pipeline to the north that crosses the Skagit River into Sedro-Woolley is a 20-inch-
diameter concrete cylinder pipe constructed in 1970.  The pipeline leaves the WTP at 459 feet HGL 
and goes down a steep bank between the Skagit River and Judy Reservoir.  The pipeline crosses the 
Skagit River on a small suspension bridge and heads to Sedro-Woolley for distribution.  The pipe size, 
material, and installation date of the various sections of this pipeline are provided in Table 2-2. 

Historically, the transmission line loop was reduced to 214 feet HGL in Sedro-Woolley, and the lower 
pressure transmission pipeline continued west along State Route (SR) 20 into Burlington.  However, 
with the recent construction of the Cook Road and Josh Wilson Road transmission pipelines, the 
pressure zone at 459 feet HGL has been extended farther to the west and the older concrete cylinder 
pipe on SR 20 serves as a redundant piece of the transmission pipeline loop. 

Table 2-2.  Size, Material, and Installation Date of Judy Reservoir to Sedro-Woolley Pipeline 

Section Pipe Size 
(Diameter) Material Installation Date 

WTP to top of hill 30-inch Concrete cylinder 1970 

Top of hill to south side of Skagit River 20-inch Concrete cylinder 1970 

Skagit River crossing  24-inch Ductile iron 1958 

North side of Skagit River to Nelson & Walley 24-inch Ductile iron 1977 

Nelson & Walley to SR 9 and West State Street 24-inch Concrete cylinder 1977 

SR 9 crossing 16-inch Ductile iron 1977 

SR 9 and West State Street to BNSF 24-inch Concrete cylinder 1977 

BNSF crossing 16-inch Concrete cylinder 1977 

SR 20 to Hodgin Street 24-inch Concrete cylinder 1977 

 

There has been no history of leaks or problems with this pipeline, although no specific condition 
assessment has been performed.  This pipeline is nearing capacity for the current peak demands in 
the system and is expected to reach capacity in approximately 2025. 
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2.6.3.2 Cook Road and Josh Wilson Road Pipelines 
Both the Cook Road and Josh Wilson Road transmission pipelines were recently constructed with the 
goal of providing gravity-fed water from Judy Reservoir to District customers in Bay View.  By doing 
so, the District is now able to serve those customers without purchasing water from the City of 
Anacortes through existing interties.  The Cook Road pipeline starts at Hodgin Street in Sedro-
Woolley and travels west on the shoulder of Cook Road to Old Highway 99.  It then crosses under the 
BNSF Railway and proceeds south on Old Highway 99 to the Chuckanut Interchange on Interstate 5 
(I-5).  At this point, the Josh Wilson Road pipeline begins by going under I-5 and the Chuckanut 
Interchange in a 30-inch-diameter steel casing pipe.  The pipeline then continues west on Josh Wilson 
Road to Higgins Airport Way, where a pressure-reducing valve (PRV) provides water to the Bay View 
area.  The pipe size, material, and installation date of the various sections of this pipeline are 
provided in Table 2-3. 

Table 2-3.  Size, Material, and Installation Date of Cook Road and Josh Wilson Road Pipelines 

Section Pipe Size 
(Diameter) Material Installation Date 

SR 20 & Hodgin Street to Old Hwy 99 & Cook Road 18-inch Ductile iron 2007 

Old Hwy 99 & Cook Road to Old Hwy 99 and Gear Road 16-inch Ductile iron 1995 

Old Hwy 99 & Gear Road to Josh Wilson Road & Higgins 
Airport Way 18-inch Ductile iron 2012 

 

The majority of this pipeline has been installed in the last 6 years and is expected to be in very good 
condition. 

2.6.3.3 Judy Reservoir to Mount Vernon Pipeline 
The transmission pipeline to the southwest that extends to Mount Vernon is a 24-inch-diameter 
concrete cylinder pipeline constructed in 1961.  This high-pressure pipeline leaves the WTP at 459 
feet HGL and goes down the hillside toward Clear Lake in an easement.  The pipeline then goes 
through the Clear Lake area, through the North Fork of Nookachamps Creek, across SR 538 (College 
Way), and along the Kulshan Trail through Mount Vernon to Laventure Road.  In 2009, a new 36-inch-
diameter ductile iron pipeline was constructed from Laventure Road to College Way to provide 
additional capacity and redundancy to the water supply to Mount Vernon.  The new pipeline was 
constructed within the same easement as the 24-inch-diameter pipeline.  The 36-inch-diameter 
pipeline is planned to continue from College Way to the Judy Reservoir WTP.  The pipe size, material, 
and installation date of the various sections of this pipeline are provided in Table 2-4. 
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Table 2-4.  Size, Material, and Installation Date of the Judy Reservoir to Mount Vernon Pipeline 

Section Pipe Size 
(Diameter) Material Installation Date 

WTP to Kulshan & Laventure 24-inch Concrete cylinder 1961 

Kulshan & Laventure to Alder Lane & 
Riverside Drive 20-inch Concrete cylinder 1961 

College Way to Kulshan & Laventure 36-inch Ductile iron 2009 

 

The Judy Reservoir to Mount Vernon 24-inch-diameter concrete cylinder pipeline has reached its 
hydraulic capacity for current peak demands on the system in terms of maximum acceptable 
velocity, and there is a need for additional capacity.  In 2009, the redundant 36-inch-diameter ductile 
iron pipeline was constructed from College Way to Kulshan and Laventure.  However, the remainder 
of the pipeline from College Way to the WTP was deferred for financial reasons.  The continuation of 
this pipeline is vital to the District’s ability to provide water to Mount Vernon during peak day 
demands, and is therefore in the District’s Capital Improvement Plan (see Chapter 10) for completion 
prior to 2020, subject to financing. 

2.6.3.4 Riverside Drive and Burlington Boulevard Pipelines 
The high-pressure transmission pipeline from Judy Reservoir to Mount Vernon ends in Mount 
Vernon, but a lower pressure pipeline continues to the north along Riverside Drive at a pressure of 
214 feet HGL.  It crosses the Skagit River on the Riverside Bridge and continues north along 
Burlington Boulevard to Old Highway 99 to connect to the transmission pipeline near Josh Wilson 
Road.   This pipeline completes the loop of the transmission system, which is vital to the reliability of 
the District’s infrastructure.  The pipe size, material, and installation date of the various sections of 
this pipeline are provided in Table 2-5. 

Table 2-5.  Size, Material, and Installation Date of Riverside Drive and Burlington Boulevard Pipelines 

Section Pipe Size 
(Diameter) Material Installation Date 

Alder Lane & Riverside Drive to Pacific & Riverside 18-inch Concrete cylinder 1967 

Pacific & Riverside to Burlington Blvd & George 
Hopper 24-inch Ductile iron 2001 

Burlington Blvd & George Hopper to Burlington Blvd & 
Victoria 18-inch Concrete cylinder 1966/1967 

Burlington Blvd & Victoria to Alder & Victoria 24-inch Concrete cylinder 1977 

Alder & Victoria to Old Hwy 99 and Gear Road 16-inch Ductile iron 1990/1992 
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The majority of this pipeline is over 30 years old, but there are no reports of any leaks or other 
issues. 

The District serves Burlington, Mount Vernon, and Sedro-Woolley, and the Town of Clear Lake from 
the transmission pipeline loop.  Distribution lines are gridded through these areas to provide the 
necessary domestic and fire flows.  Remaining areas in the Judy Reservoir service area—such as Big 
Lake, Conway, Avon, Bay View, Allen, Samish Island, Bow Hill, and the rural areas around them—are 
served by a system of long distribution lines.  Distribution lines are normally smaller than 
transmission lines, ranging from 4 through 12 inches in diameter.   

2.6.4 Storage Facilities 
The District has 22 water storage reservoirs and 3 clearwells within the Judy System.  Table 2-6 
provides the details about the reservoirs, showing a total nominal capacity of 29,881,000 gallons, of 
which 2,921,576 gallons is operational storage; 22,131,184 gallons is standby/fire storage; 3,690,614 
gallons is equalizing storage; and 1,170,000 gallons is additional fire storage.  The names and 
locations of the reservoirs within the Judy System are shown in Figures 2-5 through 2-8. 
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NOMINAL EQUALIZ. STANDBY FIRE UNUSABLE WALL SPILL BASE PUMP CALL OPERATIONAL YEAR
CAPACITY STORAGE STORAGE STORAGE STORAGE HEIGHT DIAM ELEV ELEV ELEVATION STORAGE GAL/FT PLACED

DESCRIPTION HGL (GAL) (GAL) (GAL) (GAL) (GAL) (FT) (FT) (FT) (FT) (FT) (GAL) EACH IN SVC MATERIAL C.O.#

9th and Highland Reservoir 214 5,000,000 635,000 3,980,385 INCL 0 39 147 214 175 PRV * 384,615 128,205  1975 Welded Steel 2448
Bay View Ridge Reservoir 290 2,930,000 2,632,754 69 84 290 221 283 297,246 42,464    1999 Welded Steel 3812
Bayview Standpipe 270 300,000 15,000 71,000 70,000 135,000 100 23 270.75 170.75 PRV  * 9,000 3,000      1971 Welded Steel 2244
Big Lake Reservoir (West) 356 140,000 21,000 59,517 45,000 0 29 30 356.5 327.5 PRV  * 14,483 4,828      1993 Cylindrical Concrete 3427
Big Lake Reservoirs (East) 1 356 70,000 21,000 32,846 INCL 0 13 30 356.5 343.5 PRV  * 16,154 5,385      1993 Cylindrical Concrete 3427
Big Lake Reservoirs (East) 2 356 70,000 21,000 32,846 INCL 0 13 30 356.5 343.5 PRV  * 16,154 5,385      1993 Cylindrical Concrete 3427
Bow Hill Reservoir 456 1,000,000 862,069 87 45 456 369 444 137,931 11,494    1996 Welded Steel 3660
Buchanan Hill Reservoir 365 1,000,000 89,000 129,826 409,000 320,000 57.5 55 365.5 308 PRV  * 52,174 17,391    1994 Welded Steel 3560
Bulson Road Reservoir 195 100,000 50,000 12,500 INCL 0 8 46 195 187 PRV  * 37,500 12,500    1962 Cyl.Concrete;Wd Roof 1625
Cascade Ridge Reservoir #1 322 75,000 55,147 INCL 34 20 322 288 313 19,853 2,206      1994 Bolted Steel (Porc.) 3364
Cascade Ridge Reservoir #2 592 23,000 18,071 INCL 14 17 592 578 589 4,929 1,643      1994 Bolted Steel (Porc.) 3364
Cascade Ridge Reservoir #3 858 33,000 24,750 INCL 14 20 858 844 854.5 8,250 2,357      1994 Bolted Steel (Porc.) 3364
Division Street Reservoir 322 1,000,000 97,000 374,250 435,000 0 32 74 322.5 290.5 PRV  * 93,750 31,250    1977 Welded Steel 2629
Dukes Hill Reservoir 214 5,000,000 809,000 3,722,250 INCL 0 32 166 214 182 PRV  * 468,750 156,250  1994 Welded Steel 3460
Eaglemont Reservoir 560 5,000,000 889,000 3,076,517 INCL 0 29 174 560 531 554 1,034,483 172,414  1994 Welded Steel 3460
Eagles Nest Reservoir 645 1,000,000 46,000 180,027 211,000 477,000 110.5 39.5 644.5 534 635 85,973 9,050      1994 Welded Steel 3570
Nookachamps Hills Reservoir 356/450 500,000 34,000 440,576 INCL 0 59 38 356 297 PRV  * 25,424 8,475      1992 Welded Steel 3287
Hermway Heights Reservoir 412 60,000 16,000 7,077 INCL 0 26 26 412.5 386.5 396.5 36,923 2,308      1985 Cylindrical Concrete 3092
Hoogdal Reservoir 430 100,000 26,000 58,211 INCL 0 19 29.5 430 411 PRV  * 15,789 5,263      1994 Welded Steel 3460
Lake 16 Standpipe 684 60,000 7,000 41,462 INCL 0 52 14 684 632 674 11,538 1,154      1993 Welded Steel 3437
Little Mountain Reservoir 463 500,000 95,000 295,625 INCL 0 32 52 463 431 456 109,375 15,625    1968 Welded Steel 2050
Tinas Coma Reservoir 506 230,000 188,718 39 32 506 467 499 41,282 5,897      2000 Welded Steel 4044
WTP Clearwells #1 459 1,220,000 265,000 955,000 INCL 0 23 95 459 436 53,043    1990 Welded Steel 3234
WTP Clearwells #2 459 1,220,000 265,000 955,000 INCL 0 23 95 459 436 53,043    1990 Welded Steel 3234
3rd Clearwell 459 3,250,000 289,614 2,754,760 INCL 205,626 24.1 157 464 439.93 135,023  2006 Welded Steel 3234

TOTALS 29,881,000 3,690,614 20,961,184 1,170,000 1,137,626 2,921,576

PRV * =  tank are kept full as possible - a 3' operational storage is assumed.

Table 2-6 Distribution Reservoirs for Judy System

Skagit PUD 2013 Water System Plan 8/20/2014





  

DOH requires the District to have at least 2 days of Average Day Demand (ADD) for each equivalent 
residential unit (ERU), with a minimum of 200 gallons per day (gpd) per ERU.  An ERU is a method of 
representing water use by non-residential customers as an equivalent number of residential 
customers.  An ERU is the amount of water used by a single-family household.  A storage analysis was 
completed for the entire Judy System, and for each pressure zone within the system, as described in 
Chapter 6.  Table 2-7 provides a summary of the standby storage available for each regional area 
within the Judy System based on the number of services that it supplies.  As shown in the table, the 
District is far above the standard requirement set forth by DOH. 

Table 2-7.  Judy Sub-Area Reservoir Standby Storage for 2014 

Service Sub-Area Standby Storage 
(gal) # of ERUs Gallons per ERU 

Bay View 2,703,754 3,747 722 

Big Lake 565,786 935 605 

Burlington* 3,040,980 9,805 310 

Clear Lake 129,826 476 273 

Conway 61,038 257 238 

Mount Vernon* 6,014,580 23,385 257 

Sedro-Woolley 3,780,461 6,565 576 

Water Treatment Plant 4,664,760 All Areas N/A 

 20,961,184 45,217 464 

* 9th and Highland reservoir allocated half to Burlington and half to Mount Vernon via a  
transmission line 

The District has a goal of providing at least 2 days of Maximum Day Demand (MDD) in standby 
storage for each ERU.  Based on the District’s current MDD of approximately 278 gallons per day per 
ERU (gpd/ERU), the standby storage goal for the District is 300 gpd/ERU, for a total of 600 gallons per 
ERU.  This goal and the status of the system in relation to the goal are discussed in Chapter 6. 

The majority of the District’s domestic and commercial demands in the Judy System are east of I-5, 
supported by all but two of the system’s storage reservoirs.  The majority of the District’s customers 
to the west (principally the Bay View area) are supported by the two remaining distribution storage 
reservoirs, backed up by interties with the City of Anacortes.  The minimum design standards for the 
District are discussed in Appendix G, Water Policy Manual.   

All storage reservoirs in the District’s service areas are constantly drawn down and refilled 
throughout the day by customer demands. Once reservoirs have drawn down to a preset elevation, 
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the reduced static pressure triggers the controls of the supervisory control and data acquisition 
(SCADA) system, PRV, or pump station(s) supplying that pressure zone to replenish the storage.   

2.6.5 Pump Stations 
The District has installed booster pump stations at various locations around the Judy System as 
required to raise water pressure from a lower to a higher hydraulic grade and/or to compensate for 
frictional pipeline losses.  Table 2-8 provides the details for the pump stations.  The names and 
locations of the pump stations are shown in Figures 2-5 through 2-8, and the configurations of the 
pump stations between pressure zones can be seen in the hydraulic profile in Figure 2-13. 

With few exceptions, these booster pump stations are low capacity and provide only domestic 
service.  The exceptions are the Bow Hill pump station, the Fir-Waugh pump station, and the WTP 
pumps which are high capacity pump stations that have the capacity to provide limited fire flow 
without storage assistance, although storage is available in all three cases.   

The high-capacity pump stations all have at least two pumps to provide station reliability and 
redundancy in the case of a pump failure.  However, the smaller low-capacity stations do not always 
have a dual pump setup.   In those cases, the District makes every effort to ensure that the pumps 
are a model similar to the model in other single booster pump stations.  The District then keeps at 
least one spare pump in stock at the warehouse in the event that a failure occurs at any booster 
pump station.  So even though there is not the immediate redundancy of a dual pump booster 
station, the District has an additional pump that can be installed in the place of a failed pump within 
hours. 

2.6.6 Pressure-Reducing Valves 
PRVs are used to reduce the water pressure from a higher pressure gradient to a lower pressure 
gradient, serving from transmission to distribution systems and from higher to lower distribution 
pressure zones.  PRVs that serve distribution grids from the transmission line loop are usually set 
based on the spill elevation of storage reservoirs in the receiving pressure zone, to refill storage that 
may have been diminished by daytime demands.  PRVs that serve between distribution pressure 
zones are usually set slightly below the static pressure of the receiving pressure zone, intended to 
open only for high-demand conditions such as fire flow.   

The District has established its pressure zones to maintain an average range of 40 to 80 psi at the 
customers’ services.  Pressures above 80 psi can damage a customer’s plumbing and hot water 
heater.  The District advises its customers of the plumbing code requirements for installation of an 
individual PRV on each customer’s service that has pressure greater than 80 psi.  The District’s major 
PRV stations have dual PRVs in parallel: a small PRV for average flow conditions and a larger PRV for 
peak flow and fire flow conditions.  See Table 2-9 for a complete list of current PRVs.  The names and 
locations of PRVs are shown in Figures 2-5 through 2-8, and the configurations of the PRVs between 
pressure zones can be seen in the hydraulic profile in Figure 2-13. 
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Pump Station C.O. # Install 
Year

Inlet 
Pressure 

Zone

Discharge 
Pressure 

Zone
Operation Elevation 

(ft) Pump Mfg Pump Model Inlet Pressure 
(psi)

Discharge 
Pressure 

(psi)

Flow 
(gpm)

TDH 
(ft)

Impeller 
Diameter

Impeller 
Trimmed

Suction 
Size

Discharge 
Size Connection Motor Mfg VFD? HP Phase Motor 

RPM

9TH and Highland Pump 1 214 322 Emergency De Laval I 5/4 20 80 1000 225 15 no 6 6 8 Bolt Flange US Motors 75 3 3600

Anderson Road Pump 1 322 463 Continuous Goulds XVE215TCDR7012AP 60 133 200 180 no 3 2 4 Bolt Flange U.S. Motors 15 3 3600

Blackburn Pump 1 322 423 Continuous Berkeley B1-1/2 ZPL 43 110 7.875 no 2 2 Threaded with Meter Flange Marathon Electric 10 1 3465

Bow Hill Pump 1 214 459 Continuous Goulds 3196   3X4-13 158 150 750 13 no 4 3 flange US Motors X 150 3 3450

Bow Hill Pump 2 214 520 Continuous Goulds 3196   3X4-13 158 150 750 13 no 4 3 flange US Motors X 150 3 3450

Bulson Road Pump 1 220 412 Continuous BURKS 150G9A-  1 1/2 15 100 60 300 8.37 no 1.5 1.25 Threaded Emerson X 15 3 3535

Cascade ridge #1 Pump 1 322 322 Continuous Goulds 3A145 93.5 109 6 no 2" 1.5 Threaded Baldor 5 3 3450

Cascade ridge #2 Pump 2 322 592 Continuous Goulds 11A125 10.7 128 7.125 no 3 2 Flange Baldor 30 3 3525

Cascade ridge #3 Pump 3 592 858 Continuous Goulds 11A125 4.9 118 7.125 no 3 2 Flange Baldor 30 3 3525

Cedar Hills Pump 1 322 392 Continuous Goulds 3655  1.25X1.5 50 100 105 7.5 no 1.5 1.25 4 Bolt Flange General Electric 5 3 3475

Eagles Nest Pump 1 560 645 Continuous GOULDS 3196 8.5 42.2 660 11 yes 3 1 1/2 4 bolt flange US Motors 10 3 1755

Eagles Nest Pump 2 560 645 Continuous GOULDS 3196 8.5 42.2 660 11 yes 3 1 1/2 4 bolt flange US Motors 10 3 1755

Lake 16 Pump 1 412 684 Continuous Goulds 3196 Goulds 3196 45 160 100 300 8.9375 no 2 1 Flange Leeson 25 3 3500

Lake 16 Pump 2 412 684 Continuous Goulds 3196 Goulds 3196 45 160 100 300 8.9375 no 2 1 Flange Leeson 25 3 3500

Nookachamps Hills Pump 1 356 450 Continuous GOULDS SSV 5SVBK2 22 60 26 405 n/A no 2 2 4 bolt flange Baldor X 10 3 3500

Nookachamps Hills Pump 2 356 450 Continuous GOULDS SSV 5SVBK2 22 60 26 405 n/A no 2 2 5 bolt flange Baldor X 10 3 3500

Peterson Road Pump 1 214 290 Continuous Pacific Pumping Company No tag 400 80 no 4 3 4 Bolt Flange Century 10 3 1750

Rudene Road Pump 1 214 290 Backup Goulds 3656 85 100 45 6 no 2 1.5 Threaded Baldor X 10 3 3450

Saratoga  Pump 1 322 GOULDS 3656 40 170 60 8.125 no 2 1 THREADED Baldor X 10 3 3450

Bradshaw Pump 1 214 Continuous GOULDS VM3711T 80 110 150 225 n/A no 2 2 4 bolt flange Baldor X 10 3 3450

Tinas Coma Pump 1 415 506 Continuous GOULDS 3196 48 150 260 10 no 3 1.5 4 bolt flange Leeson 40 3 3555

Tinas Coma Pump 2 415 506 Continuous GOULDS 3196 48 150 260 10 no 3 1.5 5 bolt flange Leeson 40 3 3555

Fir/Waugh Pump 1 459 560 Continuous paco 11-60157-15822 110 150 1500 200 14.5 no 8 6 flange Marathon Electric 125 3 1780

Fir Waugh Pump 2 2007 459 560 Continuous Paco 11601571582xx 110 150 1500 200 14.5 no 8 6 flange Baldor 150 3 1775

Table 2-8 Water Booster Pump Stations
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Control
PRV Valve   HGL Pressure Maximum Elevation Normal Date placed

PWS Area Location Mfr Model Size In Out In Static Out gpm (AMSL) Position in service C.O.# Remarks

Judy SW Township / Dunlap at TL Clayton 90 3 459 214 177 72 570 43 NO 1977 2609
Judy SW Township / Dunlap at TL Clayton 90 8 459 198 177 72 3900 43 NO 1977 2609
Judy SW First / Nelson at TL Clayton 90 6T 459 214 177 72 2250 49.2 NO 1977 2609
Judy SW First / Nelson at TL Clayton 90 12T 459 198 177 72 8600 49.2 NO 1977 2609
Judy SW Rhodes Road Clayton 90 6 459 214 168 72 2250 49 NO 4384
Judy SW Rhodes Road Clayton 90 12 459 198 168 72 8600 49 NO 4384
Judy SW Janicki Industries Clayton 90 6 459 214 170 67 2250 59 NC 4256
Judy SW Janicki Industries Clayton 50G-01B 4 237 0 170 80 1000 59 NC 4256 ReliefValve
Judy SW Fruitdale / Portabello Clayton 90G-01 3 459 350 140 115 260 78 NO 4265
Judy SW Fruitdale / Portabello Clayton 90G-01 8 459 334 140 115 3900 78 NO 4265
Judy SW Fruitdale / Portabello Clayton 50G-01B 4 373 0 115 125 2250 78 NC 4265 ReliefValve
Judy SW Fruitdale / Portabello Clayton 6 350 214 78 NC 4265 Checkvalve
Judy SW KallochRd / SR9  ( Out of svc) Clayton 90 8 459 430 O/S pulled out 3900 240 - 1993 3555 Bypass open
Judy SW Hoogdal Reservoir Clayton 210-3 6 430 430 9 9 2250 410 NO 1993 3555 Altitude Valve
Judy SW Bassett / SR9 Clayton 90 3 459 340 100 62 260 200 NO 1993 3555
Judy SW Bassett / SR9 Clayton 90 8 459 334 100 62 3900 200 NC 1993 3555
Judy SW Bassett / SR9 Clayton 50 3 373 0 59 69 570 200 NC 1993 3555 ReliefValve
Judy SW SR 9 / Marie Pl Clayton 90 8 340 214 104 49 3900 100 NC 1994 3568
Judy SW Bassett / Longtime Clayton 90 1.5 459 340 96 46 160 200 NO 4137
Judy SW Bassett / Longtime Clayton 90 4 459 334 96 40 1000 200 NC 1993 4137
Judy SW Bassett / Longtime Clayton 50G-01B 2 373 0 46 56 260 200 NC 4137 ReliefValve
Judy SW DukesHill Reservoir Clayton 210-G01ABS 6 214 214 65 10 2250 186 NO 1993 3555 Altitude Valve
Judy SW DukesHill Reservoir Clayton 90-01 6 459 214 117 65 2250 186 NO 1993 3555

Judy R Cook Rd / Collins Rd Clayton 90 2 459 214 177 80 260 4384
Judy R Cook Rd / Collins Rd Clayton 90 6 459 230 177 80 2250 4384
Judy R Cook Rd / District Line Rd Clayton 90 2 459 214 175 80 260 4384
Judy R Cook Rd / District Line Rd Clayton 90 6 459 230 175 80 2250 4384
Judy R Cook Rd / Gardner Rd Clayton 90 2 459 214 175 80 260 4384
Judy R Cook Rd / Gardner Rd Clayton 90 6 459 230 175 80 2250 4384
Judy R Samish River Park Clayton 100-01 1.5 459 180 180 55 160 56 NO 2008 4595
Judy R Samish River Park Clayton 100G-01-83 4 459 171 180 50 1000 56 NC 2008 4595
Judy R Samish River Park Clayton 50A-01 2 206 0 55 65 260 56 NC 2008 4595 ReliefValve
Judy Bur Cook Rd. / Old Hwy 99 Clayton 90G-01 6 459 214 178 81 2250 26 NO 3671
Judy Bur North Hill Blvd (S) Clayton 90G-01 8 459 214 180 70 3900 26 Fireflow 4384
Judy Bur North Hill Blvd (E) Clayton 90G-01 2 459 270 180 100 260 26 Off 4384 Not Big Enough
Judy Bur North Hill Blvd (E) Clayton 90G-01 6 459 254 180 105 2250 26 Flowing 4384 Not Big Enough
Judy Bur Tina's Coma / Hillcrest Clayton 90-01ABS 2 506 415 100 50 260 282 Flowing 4044
Judy Bur Tina's Coma / Hillcrest Clayton 90-01 6 506 399 100 50 2250 282 Standby 4044 Fireflow/Standby
Judy Bur Tina's Coma / Hillcrest Clayton 50-01B 4 438 0 100 120 1000 282 NC 4044 Relief Valve
Judy Bur Hillcrest 8 415 214 40 NC 4044 Checkvalve

Judy BV Josh Wilson / Higgins at TL Clayton 90 8 459 290 126 62 3900 165 NC 2013 4636
Judy BV Josh Wilson / Higgins at TL Clayton 50-01 3 313 0 62 70 580 165 NC 2013 4636 ReliefValve
Judy BV Josh Wilson 4" / Higgins Clayton 90-01 4 290 270 62 55 1000 160 NO 1992 3431
Judy R Josh Wilson at old pump site Wilkins 1 270 230 81 64 100 82 NO 1491
Judy BV Josh Wilson / Bay Meadows Clayton 90 4 290 270 56 48 1000 161 NO 4520
Judy BV Peterson / Sunrise Clayton 90-01AS 2T 290 230 72 58 260 111 NO 1994 3623 Moved in 2007
Judy BV Peterson / Sunrise Clayton 90-01 6 290 214 72 60 2250 111 NO 1994 3623 Moved in 2007
Judy BV Peterson / Sunrise Clayton 50G-01B 3 253 0 72 80 570 111 NC 1994 3623 ReliefValve
Judy BU Country Club Clayton 90G-01 4 230 214 52 24 1000 59 NC 2010
Judy Bur Lefeber PRV Clayton 90G-02 4 290 214 115 79 1000 13 NO 2000 4346

FI R LeFeber Intertie at ANA TL Clayton 90G-01 6 345 290 140 122 2250 13 NC 2000 3812 Intertie
Judy BV Freedonia at ANA TL Clayton 90 8 345 290 139 115 3900 10 NC 1983 3006 Intertie
Judy BV BayViewRidge Resrvr Clayton 210-3 8 290 290 Alt 3900 1998 Altitude Valve
Judy R Bradshaw / Summer Clayton CKV 214 214 CKV CKV 18 NC Check Valve

Judy CL BeaverLakeRd / Clearlake Clayton 90 2T 459 365 180 140 260 39 NO 1990 3560
Judy CL BeaverLakeRd / Clearlake Clayton 90 6T 459 349 180 140 2250 39 NO 1990 3560
Judy CL/BL BeaverLakeRd / Biglake Clayton 90 2T 459 356 180 150 260 39 NO 1990 3287
Judy CL/BL BeaverLakeRd / Biglake Clayton 90 6T 459 340 180 145 2250 39 NC 1990 3287
Judy CL Buchanon / Maple St Clayton 90 2 365 284 105 70 260 124.6 NC 2002 3560
Judy CL Buchanan / Maple St Clayton CKV 6 284 284 105 70 124.6 NC 1995 3506 Check Valve
Judy CL Front St / Beaver LK Dr Clayton 90 6 365 284 142 104 2250 49 NO 3560
Judy CL Buchanan / Magnolia Clayton 90 6 365 284 72 64 2250 195 NO 2620
Judy BL BigLake Reservoir (W) Clayton CKV 8 356 356 13 13 3900 327 NO 1993 3427 Check Valve
Judy BL BigLake Reservoirs (E) Clayton CKV 8 356 356 5 5 3900 NO Check Valve
Judy BL Nookachamps Creek Pump Clayton 50G-01B 2 356 356 22 60 260 ReliefValve

Judy MV E CollegeWay / Monte Vista Clayton 90 3 459 214 174 65 570 49 NO 1996 3746
Judy MV E CollegeWay / Monte Vista Clayton 90 8 459 198 168 60 3900 49 NO 1996 3746
Judy MV E CollegeWay / Monte Vista Clayton 50 g-01b 4 237 0 174 75 990 49 NO 1996 3746 ReliefValve
Judy MV 18th St / Kulshan (N) at TL Clayton 90 4 459 214 171 72 1000 55 NC 1979 2796
Judy MV 18th St / Kulshan (S) at TL Clayton 90 4 459 322 171 110 1000 55 NC 1979 2796
Judy MV 9th / Kulshan Clayton 90G-01 2 459 214 168 72 260 36 NO 2006 4383
Judy MV 9th / Kulshan Clayton 90G-01 10 459 198 168 65 6150 36 NC 2006 4383
Judy MV 9th St / William Way Clayton 90G-01 3 459 214 168 83 580 23 NO 3088
Judy MV 9th St / William Way Clayton 90 6 459 198 168 83 2250 23 NC 1998 3088
Judy MV 9th St / Highland (Tank Bypass) Clayton 90-01 AB 10 459 214 123 20 6150 164 NC 1975 2448
Judy MV 9th St / Highland (Tank) Clayton 208 12 459 214 123 18 8720 164 NO 1975 2448 Qin=200gpmMAX
Judy MV Waugh / Seneca Clayton 90 4 459 322 172 107 1000 65 NO 1979 2806
Judy MV KulshanView Clayton 90 8 322 214 106 55 3900 82 NC 1980 2894
Judy MV LaVenture / Kulshan Clayton 50-01B 4 345 0 109 109 580 75 NO 2000 4087 Relief Valve
Judy MV LaVenture / Kulshan Clayton 90 8 459 322 165 109 3900 75 NO 2000 4087
Judy MV College Way / LaVenture Clayton 90 8 322 214 104 50 3900 85 NO 1996 3818
Judy MV Hoag / LaVenture Clayton 90 1.5T 322 214 99 78 190 95 NC 1978 2736
Judy MV Hoag / LaVenture Clayton 90 6 322 198 99 73 2250 95 NC 1978 2736
Judy MV 9th / Evergreen Clayton 90 6 459 322 122 70 2250 157 NO 2001 2448
Judy MV Sandalwood / N 18th Pl Clayton 90 4 322 214 113 65 1000 62 NC 1978 2770
Judy MV Skagit Highlands Clayton 90G-01 2 560 356 134 35 260 259 NO 2007 4511
Judy MV Skagit Highlands Clayton 90G-01 6 560 340 134 40 2250 259 NO 2007 4511
Judy MV Skagit Highlands Clayton 50G-01B 3 379 0 40 45 570 259 NC 2007 4511 ReliefValve
Judy MV Fir / Waugh Clayton 90G-01 8 560 459 170 120 3900 194 NC 2004 3320
Judy MV Eagles Nest Pump Clayton 81G-02 6 645 560 47.3 7.7 2250 534 NC 1995 3698
Judy MV Eagles Nest Pump Clayton 93EG-95 6 Pump Ckv 11 47 2250 534 NC 1995 3698 Check Valve
Judy MV Sioux / Shoshone Wilkins 90 1 560 420 140 65 68 270 NO 2002 4175
Judy MV Sioux / Shoshone Wilkins 1.5 560 404 135 65 160 270 NC 2002 4175
Judy MV Sioux / Shoshone Clayton 1 443 0 65 70 68 270 NC 2002 4175 Relief Valve
Judy MV Moody / Digby Clayton 90G-02 2 560 420 120 56 260 285 NC 4097
Judy MV Moody / Digby Clayton 90G-01 6 560 400 120 48 2250 285 NC 4097
Judy MV Moody / Digby Clayton 50G-01B 3 443 0 56 66 570 285 NC 4097 Relief Valve
Judy MV Section / Digby Clayton 90 3T 560 420 122 57 570 295 NO 1996 3714
Judy MV Section / Digby Clayton 90 8T 560 404 122 53 3900 295 NC 1996 3714
Judy MV Section / Digby Clayton 50 4 443 0 57 77 1000 295 NC 1996 3714 Relief Valve
Judy MV Shelly Hill Clayton PSV 4 560 420 64 32 1000 310 NC 1999 3909
Judy MV Shelly Hill Clow 8 560 420 32 64 310 NC 1996 3714 Check Valve
Judy MV Section / Laventure Clayton 90 6 420 322 80 47 2250 206 NC 1996 3799
Judy MV Blodgett Clayton 90 1.5T 322 214 129 74 190 16 NO 1962 1641
Judy MV Blodgett Clayton 90 6T 322 198 129 74 2250 16 NO 1962 1641
Judy MV Blodgett / Anderson Clayton 90 6 322 214 127 74 2250 32.8 NO 1987 4728 Was Moved 3787

Table 2-9 Pressure Reducing and Control Valves
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Control
PRV Valve   HGL Pressure Maximum Elevation Normal Date placed

PWS Area Location Mfr Model Size In Out In Static Out gpm (AMSL) Position in service C.O.# Remarks

Table 2-9 Pressure Reducing and Control Valves

Judy MV LittleMountain Clayton 90 8 463 322 130 74 2250 154 NC 1967 2079
Judy MV LittleMountain Clayton 50G-01B 2 463 463 140 130 260 Tank bypass
Judy MV Skyridge Clayton 90 4 463 322 123 60 570 174 NC 1967 1969
Judy MV Blodgett / RedHawk Clayton 90 8 322 214 121 75 3900 39 NC 1998 3861
Judy MV Hickox / Burkland (S) Clayton 90 3 322 220 127 90 580 16 NO 1997 3828
Judy MV Hickox / Burkland (S) Clayton 90 8 322 198 127 85 3900 16 NO 1997 3828 Conway Svc
Judy MV Hickox / Burkland (W) Clayton 90 6 220 214 138 78 2250 13 NC 4057
Judy CW Conway and Hwy 534 Clayton 90G-01 2 220 195 88 80 260 6.5 NO 2003 1635
Judy CW Conway and Hwy 534 Clayton 90G-01 6 220 179 88 80 2250 6.5 NC 2003 1635
Judy CW Conway and Hwy 534 Clayton 50G-01B 4 218 0 80 85 1000 6.5 NC 2003 1635 Relief Valve
Judy MV CascadeRidge / Quail Dr Clayton 90 6 858 720 121 61 2250 578 NO 1992 3364
Judy MV CascadeRidge #1 Clayton 68 3 322 322 - - - - - - 3364 Pump Control
Judy MV CascadeRidge #1 Clayton 68 3 322 592 - - - - - - 3364 Pump Control
Judy MV CascadeRidge #2 Clayton 68 3 592 858 - - - - - - 3364 Pump Control
Judy MV DraperValleyFarms Clayton 90 6 459 - PRIVATE 2250 NO 1985 3088 PRIVATE
Judy MV Lions park Clayton 50G-01B 8 214 225 75 80 3900 ReliefValve
Judy MV Cedar Hills pump Clayton 50G-01B 2 pump bypass 260 Bypass
Judy CW Bulson Rd Tank Clayton 90G-01 6 Alt Valve 15 5 2250 Altitude Valve
Judy CW Bulson Rd Tank Clayton 90G-02 4 412 220 120 Sustain valve
Judy MV East Bank Intertie Clayton 90 2 345 214 150 On / Off 260 25 NC 1993 3463 Intertie
Judy MV East Bank Intertie Clayton 90 10 345 214 150 On / Off 3250 25 NC 1993 3463 Intertie
Judy MV East Bank Intertie Clayton 90 4 345 214 150 On / Off 1000 25 NC 1993 3463 Intertie
Judy MV West Bank Intertie Clayton 90 8 345 233 139 90 3900 25 NO 1985 3135 Intertie
Judy MV 17th St Wilkins 1 322 290 100 80
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2.6.7 Distribution Pipes and Related Components 
The District’s distribution pipes, generally 4 to 12 inches in diameter, provide for distribution of water 
to customers.  The distribution system has grown over the years to serve the growing population 
base of the Judy System, both in terms of total numbers and in terms of geographical area.  In 
addition, fire flow requirements for commercial and industrial buildings as well as increasing 
demands from residential customers have stressed the District’s distribution system because of the 
need to provide adequate peak day water demands.  Table 2-10 shows the growth of the District’s 
overall piping for the Judy System. 

Table 2-10.  Growth of the District’s Pipe Network 

Year Total Pipe 
(feet) 

Total Pipe 
(miles) 

2012 3,216,888 609.3 

2010 3,184,165 603.1 

2005 3,045,571 576.8 

2000 2,793,749 529.1 

1995 2,524,872 478.2 

1990 2,450,519 464.1 

 

Table 2-11 shows the total length of pipe, categorized by size and material, for the transmission and 
distribution systems.  Service pipelines and abandoned pipelines are excluded from the table.  The 
total current length of pipe in the system is 3,216,888 feet, or 609.3 miles. 

Figures 2-15, 2-16, and 2-17 show the diameters of all of the piping in each city, and Figure 2-18 
shows the pipe diameters in the rural areas. 

Figures 2-19, 2-20, and 2-21 show the construction material of all of the piping in each city, and 
Figure 2-22 shows the pipe material in the rural areas.  The District’s current standard for pipe 
material is Class 50 ductile iron.  Some of the pipelines that are asbestos cement or plastic are made 
such that their pressure class is limited, and thus allowable system pressures in those areas are 
limited to 100 psi.   

Figure 2-14 shows the breakdown of the District’s pipe network compared with the age of the pipe, 
and Table 2-12 provides this information in tabular form.  Figures 2-23, 2-24, and 2-25 show the age 
of all of the piping in each city, and Figure 2-26 shows the pipe material in the rural areas.   
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Table 2-11.  Pipe Inventory for Distribution and Transmission System 

Diameter 
(inches) 

Ductile 
Iron PVC Asbestos 

Cement Plastic Concrete Cast 
Iron Copper ABS Other 

Total 
Length 
(feet) 

2 and 
less  3,335   76,834   1,041   93,158       580   6,130   1,112   1,417   183,607  

3  599   72,754   2,455   41,229      76   86   117,199  

4  43,464   56,103   159,488   24,788    3,698    8   1,313   288,861  

6  96,082  262,996   222,004   59,590    22,280    404   316   663,672  

8  953,269  133,469   99,431   4,968    8,492   29   727     1,200,384  

10  16,735   21,994   26,538   10,751    4,718     441   81,176  

12  432,062   7,283   6,469   373   3,648   5,772    3,469   145   459,221  

14  184    141         325  

16  44,033      9,179   539      53,751  

18  43,567      17,566       61,133  

20    522    11,537   439      12,498  

24  21,194      64,336       85,531  

30  1,847      5,082       6,929  

36  1,421           1,421  

48  1,180           1,180  

Total 
Length 
(feet) 

1,658,975  631,432  518,088   234,855   111,348   46,518   6,159   5,796  3,718 3,216,888 

Total 
Length 
(miles) 

314.2 119.6  98.1   44.5   21.1   8.8  1.2   1.1  0.7 609.3 

Percent 51.6% 19.6% 16.1% 7.3% 3.5% 1.4% 0.2% 0.2% 0.1% 100% 
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Table 2-12.  Age of the District’s Pipe Network 

Year Installed Total Pipe (feet) Total Pipe (miles) 

1920-1929 1,231 0.23 

1930-1939 2,741 0.52 

1940-1949 30,865 5.85 

1950-1959 165,705 31.38 

1960-1969 529,155 100.22 

1970-1979 525,436 99.51 

1980-1989 422,939 80.10 

1990-1999 926,592 175.49 

2000-2009 581,510 110.13 

2010-Present 30,713 5.82 
 

The District’s transmission and distribution system is adequate for the majority of the District’s 
service area during much of the year.  The District began water service to customers in the cities and 
rural areas when population numbers were lower and less emphasis was placed on fire flow 
requirements.  In recent years, city populations have increased, people have moved to areas of 
higher elevation, fire codes have increased the required fire flows, and rural demands have 
increased.  This has resulted in many of the existing District water lines being undersized and 
incapable of providing adequate service.  The District is endeavoring to establish a strong grid of 
arterial pipelines that is consistent with local land use projections and that will provide adequate 
domestic service and required fire flows into the future.  These pipelines range in size from 8-inch 
diameter in rural areas to 24-inch diameter in urban areas, but they all serve to provide a strong 
network of pipelines to provide a redundant source of water to District customers.   

 

Figure 2-14.  Age of District’s Pipe Network 
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2.6.8 Pressure Zones 
The District has 29 pressure zones in the Judy System, and the configuration of the zones is shown in 
the hydraulic profile in Figure 2-13.  The hydraulic profile shows the relationship between the 
different pressure zones in terms of the reservoirs that provide storage for each zone, the PRV 
and/or the booster station that feeds each zone, and the hydraulic grade of each pressure zone. 

A plan view of the Individual pressure zones (hydraulic grade) for the Judy Reservoir System is shown 
in Figure 2-27.  This figure shows the relationship of each pressure zone in terms of the areas of the 
system that it serves.  These pressure zones are described in greater detail in the sections below. 

2.6.8.1 180-Foot HGL (Samish River Park) 
The 180-foot HGL pressure zone is supplied by a PRV station from the 459-foot HGL transmission line 
located on Old Highway 99 between Cook Road and Bow Hill Road.  The pressure zone was created 
for the Samish River Park Division 1 plat; therefore, the demands are solely residential and there is 
no storage within the pressure zone.  The system is made up of 6-inch-diameter ductile iron pipe 
with fire hydrants to provide fire flow.  The demands for this small zone are included within the 459-
foot HGL pressure zone. 

2.6.8.2 195-Foot HGL (Conway – Fir Island) 
The 195-foot HGL pressure zone is supplied from the 214-foot HGL supply along Dike Road, which is 
6-inch and 8-inch diameter plastic and ductile iron pipe.  There is no PRV to reduce the pressure from 
the 214-foot HGL to the 195-foot HGL; instead, the pressure zone is created due to hydraulic head 
losses within the system.  This feed is projected to supply about half the average demand to the 
Conway area but less than half of the peak months’ demands due to system hydraulics.  Additional 
feed comes from the 220-foot HGL zone by way of a PRV station on the east side of I-5 at Conway.  
Because of the area’s flat topography, the 195-foot HGL zone does not have a reservoir within the 
zone.  The standby and equalizing storage for the zone comes from the Bulson tank, a 100,000-gallon 
storage reservoir on Bulson Road east of Conway.  This tank provides support only during fire flow 
events because the Hickox Road PRV is set to a 220-foot HGL.  The Bulson tank is re-supplied from 
the 322-foot HGL pressure zone in Mount Vernon by way of the Hickox Road PRV station in south 
Mount Vernon.  Standby storage to this zone is also provided by the 9th and Highland tank in Mount 
Vernon. 

The 195-foot HGL pressure zone serves the agricultural area south of Mount Vernon bordering Dike 
Road and the rural village of Conway, as well as Fir Island and North Fir Island Water Association, all 
west of I-5.  The area is predominantly flat alluvial plain, and pipelines are predominantly asbestos 
cement (AC) and plastic.  Fir Island is currently the most remote point in the Judy Reservoir System; 
however, water quality monitoring consistently provides satisfactory results.  Demands are 
predominantly residential and agricultural, and peak during the dry summer months due to irrigation 
requirements.   
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Improvements planned for this area of the system will ultimately eliminate this pressure zone.  Pipe 
replacement projects on Mclean Road, Best Road, and Fir Island Road will increase the hydraulic 
capacity of the pipelines feeding this area, allowing the 214-foot HGL to be extended throughout Fir 
Island and Conway.  In addition, a new storage reservoir on Pleasant Ridge is planned to provide 
standby storage and fire flow to the area.  This will allow the District to abandon the Bulson tank.  
See Chapter 10 for a description of these improvements. 

2.6.8.3 214-Foot HGL (Skagit Valley Floor) 
The 214-foot HGL pressure zone serves the cities of Sedro-Woolley, Burlington, and Mount Vernon 
and the rural areas adjacent to them.  The 214-foot HGL pressure zone is served principally through 
the 5-MG Dukes Hill Reservoir in Sedro-Woolley, and the 5-MG 9th and Highland Reservoir in Mount 
Vernon.  Both reservoirs have a regulated inflow from the 459-foot HGL transmission pipeline 
system, though their outflow is based strictly on demand.  The reservoirs draw down and refill 
throughout the day as demands exceed inflow.  Both reservoirs have an operating range of less than 
5 feet.   

For system analysis and discussion purposes, the 214-foot HGL pressure zone is divided into six sub-
zones: 

1. 214A – Custer 

The 214-foot HGL Custer sub-pressure zone is located east of I-5 along Cook Road (Bradley Road), 
Allen West Road, and Benson Road, serving the farming and agricultural areas of Custer.  It is fed by a 
PRV located on Cook Road and Old Highway 99 that takes water from the 459-foot HGL Cook Road 
transmission pipeline.  Another feed into this sub-pressure zone is planned by completing a pipeline 
extension along SR 11 (Chuckanut Drive) that will help connect it to the 214E – Burlington sub-
pressure zone and provide redundancy.  The distribution system in this area is a mix of plastic, PVC, 
and ductile iron pipe ranging in size from 2-inch-diameter through 12-inch-diameter installed 
between 1960 and 2003. 

The general condition of the system is good, but there are hydraulic issues because of the small-
diameter piping, lack of a redundant feed, and lack of a storage tank.  Once the connection to the 
214E sub-pressure zone is complete through the new pipeline on SR 11, this area will be stronger and 
will be able to utilize the future storage tank that is planned for Burlington. 

2. 214B – Sedro-Woolley 

The 214-foot HGL Sedro-Woolley sub-pressure zone is primarily fed by the 5-MG Dukes Hill Reservoir, 
which is filled through the Dukes Hill PRV located on the 459-foot HGL transmission line.  The 
reservoir is remotely located and is fitted with high- and low-level alarms to alert District staff 
through SCADA.  The feed into this sub-pressure zone is supplemented by two PRV stations on the 
transmission lines; the station located at 1st and Nelson Streets helps to supplement normal high 
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demands, and the station at Township and Dunlap Streets is set to respond to unusually high 
demands such as fire flows. 

Due to construction of the Rhodes Road PRV, the Dukes Hill Reservoir is no longer able to provide 
water to the City of Burlington.  The Rhodes Road PRV was constructed as part of the Cook Road 
transmission pipeline and now takes water directly from the 459-foot HGL pressure zone to feed the 
City of Burlington along the 24-inch-diameter concrete cylinder pipe (CCP) on SR 20.  The water 
storage for customers on the 24-inch-diameter CCP is now provided by the 9th and Highland 
Reservoir in Mount Vernon. 

The piping network in and out of the Dukes Hill Reservoir was designed to allow the 214-foot HGL 
water to return to the 459-foot HGL system for any emergency situation requiring shutdown of the 
459-foot HGL supply; this would provide minimum pressures and flows to local residents for survival 
purposes.  As shown in Chapter 10, the District proposes to construct a new emergency booster 
station at the Dukes Hill site to serve the 459-foot HGL pressure zone from the 214-foot HGL pressure 
zone, using the 5 million gallons of storage as a source. 

The 214B sub-pressure zone can receive supplemental water from one of the interties with the City 
of Anacortes water system.  The Avon intertie can augment the supply into this area in the case of an 
emergency. 

The majority of the existing distribution system in this area is a mix of 8- through 12-inch-diameter 
ductile iron pipe installed after 1980 and 3- through 8-inch-diameter AC and plastic pipe installed 
between 1960 and 1980.  The distribution system is well gridded and providing adequate fire flow is 
typically not a problem.  Some areas have experienced leaks and breaks on a routine basis, and those 
pipes will be replaced as part of the annual pipe replacement program. 

3. 214C – County 

The 214C – County sub-pressure zone serves a very large area in the rural part of the District’s 
system, and in the weaker part of the system in terms of hydraulics.  This area covers everything 
west of the Skagit River and south of SR 536.  The primary feeds into this sub-pressure zone are from 
the 12-inch-diameter ductile iron pipe across the West Side bridge in Mount Vernon from 214D, and 
from 214E at Avon Allen Road and Bradshaw Road, including the Avon intertie with the City of 
Anacortes.   

Parts of this sub-pressure zone located in Pleasant Ridge have trouble maintaining adequate pressure 
during periods of high demand.  As a result, booster pump stations were constructed at Rudene Road 
and at Bradshaw Road to boost pressure for the 290-foot HGL Pleasant Ridge pressure zone.  
Improving the distribution pressure in this area is one of the District’s objectives as part of the CIP 
identified in Chapter 10.  New pipelines on Mclean Road and Best Road will help maintain system 
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pressures and eliminate the long-term use of the booster pump stations that were intended for 
temporary use. 

The storage for this sub-pressure zone comes from the 9th and Highland Reservoir in Mount Vernon 
via the 12-inch line on the West Side bridge.  There are plans to construct a new 290-foot HGL 
reservoir in Pleasant Ridge to provide better distribution pressure, fire flow, and standby storage, as 
identified in Chapter 10. 

The majority of the existing distribution system in this area is a mix of 8- through 12-inch-diameter 
ductile iron pipe installed after 1980 and 3- through 8-inch-diameter AC, PVC, and plastic pipe 
installed between 1960 and 1980.  Some areas have experienced leaks and breaks on a routine basis, 
and those pipes will be replaced as part of the annual pipe replacement program. 

4. 214D – Mount Vernon 

The 214-foot HGL Mount Vernon sub-pressure zone serves the City of Mount Vernon along SR 538 
(College Way), the commercial area around the intersection of SR 538 and Riverside Drive, and the 
Riverbend area west of I-5.  Normal demands in this area are served by PRV stations on the 459-foot 
HGL transmission line at East College Way and William Way in Mount Vernon, and from the 322-foot 
HGL pressure zone from PRV stations at the intersection of Hoag and Laventure Roads and at 
Blodgett Road in Mount Vernon. Additional PRV stations are set to respond to unusually high 
demands, such as from fire flows.  These PRV stations are near Riverside Drive, Kulshan View, the 
intersection of 18th Street and Kulshan, and the intersection of Sandlewood and North 18th Street in 
Mount Vernon. 

The storage for this sub-pressure zone comes from the 5-MG 9th and Highland Reservoir.  The 
reservoir also provides water storage to 214C – County, 214E – Burlington, 214F – South Mount 
Vernon.  As an emergency standby, water from the 214-foot HGL pressure zone can be boosted at 
the 9th and Highland Reservoir site to serve the 322-foot HGL pressure zone in Mount Vernon.  The 
storage analysis completed for this area indicates that a new water storage reservoir will be required 
in the future.  This project is discussed in Chapter 10. 

Like other 214-foot HGL sub-pressure zones, 214D can also receive supplemental water from the City 
of Anacortes through an intertie.  For Mount Vernon, the Riverbend intertie can augment supply 
south and east of the Skagit River.  This intertie has not been used in recent years. 

The majority of the existing distribution system in this area is a mix of 8- through 12-inch-diameter 
ductile iron pipe installed after 1980 and 3- through 8-inch-diameter AC and plastic pipe installed 
between 1960 and 1980.  The distribution system is well gridded and providing adequate fire flow is 
typically not a problem.  Some areas have experienced leaks and breaks on a routine basis, and those 
pipes will be replaced as part of the annual pipe replacement program. 
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5. 214E – Burlington 

The 214-foot HGL Burlington sub-pressure zone covers a wide area both north and south of SR 20 
from Bayview to Sedro-Woolley, and north of the Skagit River.  The primary feeds into this zone are 
from the Rhodes Road PRV in Sedro-Woolley, the 24-inch-diameter ductile iron line across the 
Riverside Bridge, and the 12-inch-diameter ductile iron line across the West Side Bridge in Mount 
Vernon.  There is a standby feed at North Hill Boulevard that can be used in special circumstances, 
and the Avon intertie with the City of Anacortes can also supply this area on an emergency basis. 

The 9th and Highland Reservoir in Mount Vernon provides the water storage for this sub-pressure 
zone primarily via the 24-inch-diameter line on the Riverside Bridge.  There are plans to construct a 
new 214-foot HGL reservoir for this sub-pressure zone to provide additional fire flow and standby 
storage, as identified in Chapter 10. 

As mentioned above, there are plans to construct piping on SR 11 to complete a connection to the 
214A – Custer sub-pressure zone, which will provide for another feed into this zone from the Cook 
Road and Old Highway 99 PRV. 

The majority of the existing distribution system in this area is a mix of 8- through 12-inch-diameter 
ductile iron pipe installed after 1980 and 3- through 8-inch diameter AC and plastic pipe installed 
between 1960 and 1980.  The distribution system is well gridded and providing adequate fire flow is 
typically not a problem.  Some areas have experienced leaks and breaks on a routine basis, and those 
pipes will be replaced as part of the annual pipe replacement program. 

6. 214F – South Mount Vernon 

The 214-foot HGL sub-pressure zone in south Mount Vernon is located approximately south of 
Division Street to Hickox Road, and between I-5 and the Skagit River.  The primary feeds into this 
area are the 18-inch-diameter CCP on Freeway Drive, the 10-inch-diameter cast iron pipe near 4th 
Street, a 6-inch-diameter ductile iron pipe on Kincaid Street, a 6-inch-diameter cast iron pipe on 
Section Street, and a 10-inch-diameter steel pipe fed by a PRV station on Anderson Road.  The piping 
leaving this sub-pressure zone on Dike Road feeds the 195-foot HGL Conway-Fir Island pressure zone. 

The 9th and Highland Reservoir in Mount Vernon provides the water storage for this sub-pressure 
zone.  

The majority of the existing distribution system in this area is a mix of 3/4-inch through 18-inch-
diameter pipe made of cast iron, ductile iron, concrete cylinder, steel, AC, PVC, and plastic pipe.  The 
age of the pipe in this area ranges from the 1950s to 2008. The general condition of the system is 
good, and it can generally meet fire flow requirements. 
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2.6.8.4 220-Foot HGL (Hickox South, East Conway) 
The 220-foot HGL pressure zone is supplied from the Hickox Road PRV on the south side of the 
Mount Vernon 322-foot HGL zone.  The growth in the Conway area, especially in the foothills around 
Lake Sixteen, has prompted future plans to change the pressure zones in the area.  Future plans 
include replacing much of the arterial line to the Conway area with new pipe to allow for the 
extension of the 322-foot HGL pressure zone.  The District plans to remove the Hickox Road PRV 
station and increase the pressure, allowing the 322-foot HGL pressure zone to extend to Conway and 
serve the area.  The Hickox Road PRV is normally set at about 80 psi, but can be boosted to 90 psi or 
more in the summer to overcome frictional head loss in the 4 miles of 6-, 8-, and 12-inch-diameter 
pipe from Mount Vernon to Conway due to increased summer demand flows.   

The distribution system can currently meet fire flow requirements, as outlined in Table 6-1 for a rural 
area. 

Future development in the Conway area will result in construction of a new reservoir with a spill 
elevation of 575 feet AMSL.  This new reservoir will have the ability to serve the 413-foot Hermway 
Heights pressure zone through a new PRV.  Therefore, construction of this new reservoir will allow 
for the future removal of the Bulson tank and the Bulson booster station.   In addition, a new 
reservoir is planned within the City of Mount Vernon with a 322-foot spill elevation, which will 
supplement the new, extended 322-foot HGL pressure zone that will extend into the Conway area 
east of I-5.   

The new extended 322-foot HGL zone will supplement the supply to the 214-foot HGL pressure zone, 
which will be extended to Conway and Fir Island and across the bridge on the North Fork of the 
Skagit River.  Capital projects reflecting some of these improvements are presented in Chapter 10. 

2.6.8.5 Bay View Ridge – 230-Foot HGL, 270-Foot HGL, and 290-Foot HGL 
The Bay View Ridge area of the District’s Judy System has historically been served through the 
Lefeber and Fredonia interties with the City of Anacortes system.  The District would typically 
purchase about 250–300 MG per year from the City to serve the Bay View Ridge area because the 
District did not have the ability to provide Judy Reservoir water at the required HGL.  In 2007, the 
District constructed the Cook Road transmission pipeline to bring 459-foot HGL water from Sedro-
Woolley to Old Highway 99 in Burlington.  In 2012, the District constructed the Josh Wilson 
transmission pipeline to convey the 459-foot HGL water from Old Highway 99 to Higgins Airport Way 
near the Port of Skagit County.  A PRV was constructed at the intersection of Higgins Airport Way and 
Josh Wilson Road to reduce the pressure from the 459-foot HGL to the 290-foot HGL.  Therefore, the 
District can now provide water from Judy Reservoir to serve customers in the Bay View Ridge area, 
reducing the need for the Lefeber and Fredonia interties to emergency supplies as required. 

As part of the Cook Road and Josh Wilson Road projects, high pressure was extended north on Old 
Highway 99 to Bow Hill Road and south toward Burlington to support the transmission pipeline loop. 
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The Bay View Ridge area currently has three distinct pressure zones: 

1. 290-Foot HGL (Port of Skagit County) 

The Port of Skagit County and Bay View Business and Industrial Park are served from the Josh Wilson 
Road transmission pipeline.  The system currently receives water through a solenoid-controlled PRV 
station, controlled through the District’s SCADA system based on the level of the 2.9-MG Bay View 
Ridge Reservoir.  When the reservoir draws down to a pre-set level, the SCADA system opens the 
Higgins–Josh Wilson PRV and refills the reservoir; when the reservoir is full, the SCADA system shuts 
off the PRV.  During a power outage, the PRV would fail to an open position, which would refill the 
reservoir and then close the altitude valve.  The PRV setting would prevent over-pressuring the 290-
foot HGL pressure zone. 

The Lefeber and Fredonia interties with the City of Anacortes provide backup supply in case of 
distribution system isolation, closure/failure of the Higgins–Josh Wilson PRV station, or any other 
emergency situation. 

2. 270-Foot HGL (Bay View) 

The rural village of Bay View on Padilla Bay is served a moderate inflow by a PRV station from the Bay 
View Ridge 290-foot HGL pressure zone.  The 300,000-gallon Bay View standpipe, operating at 270-
foot HGL, draws down during the day as demands exceed inflow from the PRV station, and refills at 
night as demands relax and supply exceeds demands.  A seismic vulnerability assessment indicated 
that the Bay View Standpipe is inadequately anchored and recommended repairs. 

3. 230-Foot HGL (Country Club) 

The Skagit Golf and Country Club is also served from the Bay View Ridge 290-foot HGL pressure zone 
through a PRV station, and operates at about the 234-foot HGL.  Until early 1994, the Country Club 
was served by the 214-foot HGL pressure zone.  A seismic vulnerability assessment indicated that the 
local 214-foot HGL storage reservoir did not meet current seismic design criteria.  With the pressure 
upgrade to the 234-foot HGL, the reservoir was demolished and the local pump station at Peterson 
Road was fitted with a PRV.  In a situation where the water is unavailable from the 290-foot HGL 
pressure zone, the Peterson Road pump station can support the demands of the Country Club 
pressure zone from the 214-foot HGL pressure zone. 

These three subsystems were separate in 1994, and a stated objective of the 1994 Water System 
Plan was to connect them into a single distribution system with a single storage reservoir.  The Bay 
View Ridge Reservoir was completed and the subsystems linked in 1999. 
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2.6.8.6 290-Foot HGL (Pleasant Ridge) 
The 290-foot HGL pressure zone is served from the 214-foot HGL pressure zone by two booster 
stations at Rudene Road and at Bradshaw Road.  Undersized distribution piping, along with 
residential growth on Pleasant Ridge and increased irrigation consumption in the 214-foot HGL 
pressure zone to the north have caused low pressure problems in the Pleasant Ridge area, mostly 
during peak summer demands.  The static pressure is normally about 40 psi at the highest service on 
Pleasant Ridge, but drops to approximately 20 psi during periods of peak summer demands.  The 
District responded in mid-1994 by re-establishing a booster pump system to serve this area.  The 
relocated booster system at Rudene Road serves a small, rocky knoll that rises about 100 feet above 
the alluvial plain.  In 2009, an additional booster station was constructed at the intersection of 
Summers Drive and Bradshaw Road to increase pressures in the southern area of Pleasant Ridge.  
The distribution system is predominantly plastic with some ductile iron water lines.  System demands 
are predominantly residential.   

There is currently no storage on Pleasant Ridge, though construction of a storage reservoir is 
tentatively scheduled for this planning period.  However, the new storage reservoir will be 
constructed at a lower hydraulic grade than the current booster stations, and so the local residents 
will see a slight drop in pressure after the reservoir is constructed.  The booster stations are 
considered a temporary measure until water line replacements indicated in Chapter 10 are complete, 
improving system flows and stabilizing system pressures throughout the year.  The booster stations 
operate year-round, with higher operating pressures during the summer months when demands are 
higher.  Previously, the District discussed a water system connection with the Town of LaConner, 
which could also provide increased flows and pressures to the Pleasant Ridge area. 

2.6.8.7 284-Foot HGL (Clear Lake North) 
The 284-foot HGL pressure zone used to be served from the 500,000-gallon Clear Lake Reservoir 
located on a bench on the hillside northeast of the community of Clear Lake; however, the reservoir 
was recently taken out of service due to maintenance concerns.  There are plans to construct a new 
PRV to supply this pressure zone directly from the 459-foot HGL Judy Reservoir to Mount Vernon 
transmission pipeline.  In the meantime, the 284-foot HGL is served through PRVs from the 365-foot 
HGL Southwest Clear Lake pressure zone and the 1.0-MG Buchanan Hill Reservoir. 

After the new PRV is constructed, the 284-foot HGL pressure zone will be able to provide water to 
the adjacent 365-foot HGL pressure zone through a check valve on Maple Street if the 365-foot zone 
loses its source and drops in pressure.  Demands in the 284-foot HGL pressure zone are 
predominantly domestic with a few commercial services in town and agricultural services in outlying 
areas.  The 284-foot HGL pressure zone serves the northeast three-quarters of Clear Lake and along 
Francis Road up to Nookachamps Creek. 

The distribution system is predominantly 6-inch-diameter plastic and AC mains, and is adequate to 
meet both peak hour domestic needs and appropriate fire flows.  Demands are mostly residential 
with a few commercial services. 
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2.6.8.8 322-Foot HGL  
The 322-foot HGL pressure zone is located primarily within the City of Mount Vernon, but there is a 
small isolated zone on Cascade Ridge with the same HGL.  This zone requires a small booster station 
to maintain the 322-foot HGL because of pressure losses through the system before the water gets 
there. 

1. 322A and 322B – Mount Vernon 

The 322-foot HGL pressure zone is served by the 1-MG East Division Reservoir at the corner of Digby 
Road and Division Street in Mount Vernon.  The pressure zone is large, and demands are 
supplemented to the west and north of the Division Street Reservoir by PRV stations at 9th Street, 
18th Street, Laventure Road, and Waugh Road from the 459-foot HGL transmission pipeline.  The 
reservoir draws down during the day as demands increase and refills in the evening as demands 
subside.  Demands are primarily single-family and multi-family residential, with various commercial 
and public services dispersed throughout the pressure zone. 

The 322-foot HGL pressure zone also can supply water to and receive water from adjacent pressure 
zones.  It can receive water from the 420-foot HGL pressure zone to the southeast by a PRV station at 
the corner of Section Street and Laventure Road. The Sioux/Shoshone pressure sustaining valve 
station can provide supply back from the 560-foot HGL pressure zone to the 322-foot HGL pressure 
zone at peak demands, though it is currently valved closed.  The Skyridge pump station on east 
Anderson Road in south Mount Vernon serves the 463-foot HGL Skyridge area; the PRV stations at 
east Anderson Road and Skyridge Drive provide supply back to the 322-foot HGL pressure zone from 
the 463-foot HGL zone at peak demands.  The 322-foot HGL pressure zone is the source for the East 
Blackburn and Cedar Hills booster/pressure tank systems, serving small subdivisions on the north 
foot of Little Mountain in south Mount Vernon.  Both are considered temporary systems and are 
expected to be removed when a new 12-inch-diameter water main is installed down Blackburn Road, 
providing increased pressure and storage from the 560-foot HGL pressure zone to these subdivisions 
and to the 322-foot HGL pressure zone through new PRV stations.   

The distribution system in the 322-foot HGL pressure zone is generally good.  It is strong in the center 
of the zone with 16-, 12-, and 10-inch-diameter distribution mains on Laventure Road and 12-inch-
diameter mains on Section Street, Division Street, Fir Street, 15th Street, and Waugh Road.  The 
remaining grid is a mixture of 12-, 10-, 8-, 6-, and 4-inch-diameter mains that are adequate for the 
peak hour domestic demands and have the capacity to provide the appropriate fire flows. 

The 322-foot HGL pressure zone formerly served a gradual slope in the eastern end of Mount 
Vernon, which experienced low peak hour pressures (35± psi).  The District has transitioned this area 
into a 420-foot HGL pressure zone between the 322-foot HGL and 560-foot HGL pressure zones.  The 
East Blackburn pressure system discussed earlier will be absorbed into the 560-foot HGL pressure 
zone; the Cedar Hills pressure system will be absorbed into the 420-foot HGL pressure zone.  The 
420-foot HGL pressure zone is served by PRV stations from the 560-foot HGL pressure zone and 
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provides service as required to the 322-foot HGL pressure zone at Section Street through a PRV 
station. 

The 1.0-MG Division Street tank mentioned above has inadequate standby storage to meet the 
demands of the 322-foot HGL pressure zone.  Currently, the 560-foot HGL tank at Eaglemont or the 
emergency pump station at 9th and Highland must support this zone in the event of an emergency 
where the source is lost.  The District is currently in the design phase for construction of a new 6.0-
MG tank, in the same location as the existing tank, to provide adequate standby storage for the 322-
foot HGL pressure zone.  The current 1.0-MG tank will be decommissioned.  The project will also 
include construction of a booster pump station to provide a redundant supply to the 560-foot HGL 
pressure zone. Currently, the only supply to the 560-foot HGL pressure zone is the Fir-Waugh booster 
station. 

2. 322C  – Cascade Ridge #1 

The Cascade Ridge area, a large residential development completed in 1992 in south Mount Vernon 
on Stackpole Road, is supplied by the 322A and 322B sub-pressure zones in Mount Vernon.  
However, due to hydraulic losses through the system, the first part of the development served by the 
322C sub-pressure zone requires a booster station.  There is also a 75,000-gallon storage reservoir to 
serve this area, plus two other booster stations and two other reservoirs for higher zones. 

2.6.8.9 350-Foot HGL (Sedro-Woolley – Portabello) 
The 350-foot HGL pressure zone is a small zone located in Sedro-Woolley that is served by a single 
PRV station from the 459-foot HGL transmission line on Fruitdale Road.  It serves an area just north 
of SR 20, primarily the Sauk Mountain View Estates development and Northern State Hospital. 

It is a small localized zone that does not have any storage reservoirs.  Storage for this pressure zone is 
provided by the clearwells at the WTP.  There are no current plans to expand this zone or to 
construct a storage reservoir. 

2.6.8.10 356-Foot HGL (Clear Lake South and Big Lake) 
The 356-foot HGL pressure zone is divided into two separate areas.  Both of these zones are fed 
directly from PRV stations from the 459-foot HGL transmission line, and both are predominantly 
single-family residential demands with a few commercial, multi-family, and public services scattered 
throughout. 

1. 356A – Clear Lake South and Big Lake 

The 356A sub-pressure zone is located between Clear Lake and Big Lake along Beaver Lake Road, 
Gunderson Road, and Otter Pond Drive, and on both the east side and west side of Big Lake.  This 
sub-pressure zone is served by four storage reservoirs.  The 500,000-gallon Nookachamps Hills 
Reservoir serves Beaver Lake and Gunderson Roads, Otter Pond Drive, all the area south of Clear 
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Lake, and the north end of Big Lake.  The distribution system on the east side of Big Lake is served by 
two reservoirs totaling 140,000 gallons.  The distribution system on the west side of Big Lake is 
served by the 140,000-gallon West Big Lake Reservoir.  All four of the reservoirs are served by a PRV 
station from the 459-foot HGL transmission line on Beaver Lake Road in Clear Lake.  The PRV station 
is quite remote from the demands on the system and the reservoirs are not very big, so the District 
monitors the pressures in this area very carefully through SCADA and consistently makes 
adjustments to the PRV settings in order to keep the system pressures adequate.  

The distribution system in this sub-pressure zone is predominantly of 12- and 8-inch-diameter ductile 
iron and is quite adequate and able to meet the appropriate fire flows. 

A booster pump station located adjacent to the Nookachamps Hills Reservoir currently serves a small 
450-foot HGL pressure zone.  Development may expand this zone, and a storage reservoir will be 
required. 

2. 356B – Skagit Highlands 

The 356B sub-pressure zone is located at the east end of College Way (SR 538) on both the north and 
south sides of the road, including east of the intersection of College Way and SR 9, along Knapp Road.  
This sub-pressure zone is fed by a PRV station in the Skagit Highlands subdivision from the 560-foot 
HGL pressure zone.  This is a small zone that does not have any storage, and there are no current 
plans to expand the zone or to add storage.  

2.6.8.11 365-Foot HGL (Southwest Clear Lake) 
The 365-foot HGL pressure zone is served by the 1-MG Buchanan Hill Reservoir, serving the 
southwest quarter of Clear Lake.  It is also the current supply to the adjacent 284-foot HGL pressure 
zone through PRV stations on Buchanan Street at Maple Avenue and at South Front Street and 
Beaver Lake Road due to the removal of the Clear Lake Reservoir.  The Buchanan Hill Reservoir is 
served by a PRV station from the 459-foot HGL transmission pipeline on Beaver Lake Road in Clear 
Lake (separate from the PRV serving the 356-foot HGL pressure zone).  The PRV station is remote 
from the demands on the system, so the reservoir acts as the primary supply, and it draws down 
during the day as demands increase and refills at night when demands are low.  Demands in this 
pressure zone are predominantly residential.  The distribution system in the 365-foot HGL pressure 
zone is predominantly of 8-inch-diameter ductile iron pipe and is able to meet the appropriate fire 
flows.  The 365-foot HGL pressure zone may also at some future date support the adjacent 356-foot 
HGL pressure zone south of Clear Lake by closing the main valve to the 459-foot HGL transmission 
line and installing a bypass at the 365-foot HGL PRV station.  Both systems would then effectively 
operate at the 356-foot HGL and serve off their storage only.   

Skagit PUD Water System Plan 2-91 
August 2014 



 
 

2.6.8.12 412-Foot HGL (Hermway Heights) 
The 412-foot HGL pressure zone east of Conway is served by the 60,000-gallon Hermway Heights 
Reservoir.  The Hermway Heights Reservoir is filled from the 220-foot HGL pressure zone by the 
Bulson pump station on Bulson Road, next to the Bulson Road Reservoir.  The pump station operates 
on a pressure setting to refill the reservoir when the water level gets below the set point.  District 
operators keep track of the reservoir levels and adjust for periods of high demand.  Demands on the 
412-foot HGL pressure zone are predominantly single-family residential.  The distribution system is 
adequately sized for present domestic use, with newer lines being 8-inch-diameter ductile iron and 
the remaining lines being 2- and 3-inch-diameter plastic.  A hydrant on the larger line from the 
Hermway Heights Reservoir is sized to allow for rural fire flows.  The 412-foot HGL pressure zone also 
serves as supply for the adjacent 684-foot HGL pressure zone, supplying the Lake Sixteen pump 
station through an 8-inch-diameter ductile iron main along SR 534.   

Development in this area at the Bulson Creek Subdivision will result in construction of two additional 
132,000-gallon reservoirs at the 575-foot HGL.  The District contributed to the upsizing of one of the 
reservoirs and fully paid for construction of the second reservoir.  The 575-foot HGL will serve the 
majority of the new development and a booster pump station will serve the houses at a higher 
elevation with a newly created 684-foot HGL.  The District has reviewed the system hydraulics in 
concert with land use in the Lake Sixteen area and proposes to construct a new PRV at Bulson Creek 
to supply the Hermway Heights pressure zone.  After these improvements are made, the District will 
be able to abandon the Bulson tank.  However, the hydraulic gradient will be increased from the 
current 412-foot HGL to approximately the 485-foot HGL.  The proposed 485-foot HGL pressure zone 
works well with the existing 684-foot HGL pressure zone and the proposed increase of the 195-foot 
HGL pressure zone to the 322-foot HGL.  This increase from the 412-foot HGL to the 485-foot HGL 
will increase the service area without adding another pressure zone.   

2.6.8.13 420-Foot HGL (Central Mount Vernon) 
The 322-foot HGL pressure zone formerly served a gradual slope in the eastern end of Mount 
Vernon, which experienced low peak hour pressures (35± psi).  The District transitioned this area into 
a 420-foot HGL pressure zone between the 322-foot HGL and the 560-foot HGL pressure zones.  The 
420-foot HGL pressure zone is served by PRV stations from the 560-foot HGL pressure zone and 
provides service to the 322-foot HGL pressure zone at Section Street through a PRV station as 
required.  The Cedar Hills pressure system currently in the 322-foot HGL pressure zone will be 
absorbed into the 420-foot HGL pressure zone after completion of the new pipeline on Blackburn 
Road, which is currently not planned and will likely be a requirement of any development projects in 
the Eaglemont area. 

The 420-foot HGL pressure zone does not have its own storage; the 5-MG Eaglemont Reservoir has 
sufficient storage capacity to also serve the 420-foot HGL pressure zone.  Demands in the 420-foot 
HGL pressure zone are predominantly residential.  The distribution system is a grid of 12-inch and 8-
inch-diameter ductile iron pipe.  Strategically-placed PRVs support average, peak hour, and fire flow 
demands, served from the 560-foot HGL pressure to the 420-foot HGL zone, through to the 322-foot 
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HGL pressure zone as required.  Check valves have been located off the 322-foot HGL pressure zone 
at Laventure Road and off the 420-foot HGL pressure zone at the Maddox Creek Plat to provide 
emergency service back to the 420-foot HGL and the 560-foot HGL pressure zones, respectively, in 
case of pressure loss in those upper zones. 

2.6.8.14 430-Foot HGL (Hoogdal) 
The 430-foot HGL pressure zone north of Sedro-Woolley is served by the 100,000-gallon Hoogdal 
Reservoir.  The reservoir is filled from the 459-foot HGL pressure zone by a PRV station at the 
intersection of Kalloch Road and SR 9.  The PRV station is quite remote from the reservoir, so the 
reservoir acts as the principal supply.  Demands in this area are predominantly residential.  The 
distribution system is of 8-inch-diameter ductile iron and is adequate for peak hour demands; it also 
has the capacity to meet the appropriate fire flow demands.  The PRV station is on a bypass from the 
main, and a mainline valve can be opened to allow the 430-foot HGL water to serve the 459-foot HGL 
pressure zone in emergency situations. 

2.6.8.15 450-Foot HGL (Nookachamp Hills) 
The 450-foot HGL pressure zone is a small zone located in the Nookchamp Hills subdivision in Big 
Lake that is served by a booster pump station at the Nookachamp Hills Reservoir.  The booster pump 
station serves a higher area of the development that the reservoir cannot serve. 

It is a small localized zone that does not have any storage reservoirs.  There are no current plans to 
expand this zone or to construct a storage reservoir. 

2.6.8.16 456-Foot HGL (Bow Hill) 
The 456-foot HGL pressure zone at Bow Hill north of Burlington is served by the 1-MG Bow Hill 
Reservoir.  The 456-foot HGL pressure zone serves the residential and commercial areas near the 
Bow Hill Road intersection with I-5.  The Bow Hill Reservoir is filled from the 459-foot HGL pressure 
zone served by the Cook Road transmission pipeline and the high-pressure line on Old Highway 99.  
However, due to head losses in the pipelines, the Bow Hill booster station is required to boost the 
water to the 456-foot HGL into the reservoir.  The booster station is controlled by the District’s 
SCADA system based on reservoir level.  Demands on the pressure zone are predominantly 
commercial and public authority, but include single-family residential.  The distribution system of the 
456-foot HGL pressure zone is all of ductile iron, primarily 12-inch diameter, and is adequate for both 
peak hour demands and appropriate fire flows. 

2.6.8.17 459-Foot HGL (Transmission Line) 
The 459-foot HGL pressure zone is served by the clearwells at the Judy Reservoir WTP east of Clear 
Lake.  The clearwells are filled by the WTP and have a normal operating range of about 5 feet.  The 
entire Judy System is primarily supplied by this pressure zone, though storage reservoirs in lower 
pressure zones serve most of the daily demands in their distribution systems.  There are also some 
direct services from the 459-foot HGL pressure zone.  If these direct services were mapped, they 
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would form a narrow band along the 459-foot HGL transmission line, mostly at higher elevations.  
There are three main segments of the 459-foot HGL pressure zone, as described below. 

1. 459A – Judy Reservoir to Mount Vernon Transmission Line 

The 459A sub-pressure zone of the 459-foot HGL transmission line runs southwest from clearwells, 
serving several customers along Old Day Creek Road and Clear Lake Reservoir, continuing southwest 
past Clear Lake (serving demands  of the 356-foot HGL and the 365-foot HGL pressure zones at the 
PRV stations on Beaver Lake Road) to Mount Vernon.  The 459-foot HGL transmission line serves 
demands in Mount Vernon to Draper Valley Farms, a large commercial chicken processing facility 
that takes full 459-foot HGL water through its own PRV stations; to the 560-foot HGL pressure zone 
via the Fir-Waugh pump station; to the 322-foot HGL pressure zone through PRV stations at Waugh 
Road, Laventure Road, 18th Street, and 9th Street; and to the 214-foot HGL pressure zone through 
PRV stations at East College Way, 18th Street, and 9th Street.  This sub-pressure zone drops from the 
459-foot HGL to the 214-foot HGL at the mainline PRV stations near 9th Street, where it continues 
north along Riverside Drive to meet the north leg of the transmission line loop at the Skagit River 
Bridge.   

The piping for the 459A sub-pressure zone is predominantly concrete cylinder pipe, except for the 
new section of ductile iron pipe constructed in 2009 parallel to the existing concrete cylinder line to 
provide redundancy and additional hydraulic capacity.  This line will eventually be continued to the 
WTP.   

As indicated above, the clearwells provide distribution storage for a small number of domestic 
services in upper elevations of the Judy System, plus one large commercial customer in Mount 
Vernon; they also provide supplemental supply to replenish storage in the 214-, 284-, 322-, 356-, 
365-, 430-, and 560-foot HGL pressure zones.  Under special circumstances, a PRV installed near the 
Fir–Waugh pump station may be opened to feed water into the 459-foot zone from the 560-foot 
tank. 

2. 459B – Sedro-Woolley 

The 459B sub-pressure zone follows the transmission line north from the clearwells, serving several 
homes off Morford Road, through an overhead pipeline crossing the Skagit River, to Sedro-Woolley.  
The transmission line tees at Fruitdale Road, sending a 12-inch-diameter line north on Fruitdale Road 
and continuing the 24-inch-diameter line through Sedro-Woolley to the PRV station at the 
intersection of 1st and Nelson Streets.   

There is a PRV at Rhodes Road in Sedro-Woolley that reduces the pressure from the 459-foot HGL to 
the 214-foot HGL, and this lower-pressure transmission line continues west along SR 20 to 
Burlington, then south along Burlington Boulevard to meet the south leg of the transmission line loop 
at the Skagit River Bridge.   
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The Fruitdale Road transmission line in Sedro-Woolley also acts as a distribution line for elevations 
above 200 feet AMSL.  It serves Northern State Multi-Service Center through a PRV station, continues 
north along Fruitdale Road, west along Kalloch Road to SR 9 (where it serves the 430-foot HGL 
pressure zone to the north), south on SR 9 to Bassett Road (serving domestic customers), and west 
on Bassett Road to the Dukes Hill Reservoir site (serving domestic customers near the reservoir site).   

The 459B piping is a mix of concrete cylinder, ductile iron, and welded steel pipe.  The Skagit River 
crossing is welded steel, but most of the line from the WTP to the Rhodes Road PRV is concrete 
cylinder pipe.   

3. 459C – Cook Road and Old Highway 99 

The 459C sub-pressure zone runs through Sedro-Woolley and up to Cook Road, where the recently-
constructed transmission line extends the 459-foot HGL pressure zone along Cook Road to Old 
Highway 99, where it interties with 16-inch-diameter pipelines that run north and south along Old 
Highway 99.  In 2012, the 459-foot HGL pressure zone was extended to Bay View Ridge through the 
construction of the Josh Wilson transmission line.  This line connects to the 16-inch-diameter pipeline 
on Old Highway 99 and ends at Higgins Airport Way.  The Cook Road pipeline was constructed with 
PRV stations at Collins, District Line, and Gardner roads and Old Highway 99 to allow for future 
service connections.  There are no connections at the present time.  The Josh Wilson pipeline was not 
set up with any PRVs except for the one at Higgins Airport Way.  Services are not planned for this 
portion of the line. 

The newly-constructed portions of the 459C piping along Cook Road and Josh Wilson Road are 
ductile iron.  A seismic vulnerability assessment completed for the District noted that unrestrained-
joint concrete cylinder pipe in unconfined alluvial material is moderately vulnerable to damage 
during a seismic event.  When replacing such portions of transmission pipeline, the District will use 
ductile iron or other seismically-sound material.  In other respects, the transmission pipeline loop 
appears to be sound and serviceable, though there have been some small failures. 

As noted earlier in this chapter and in Chapter 6, growth projections, hydraulic analyses, and waning 
transmission line lifespans have an effect on future serviceability of the transmission pipelines. Based 
on this, the District plans to complete construction of the redundant south leg of the transmission 
line from Mount Vernon to the WTP.  Also, replacement of the north leg of the transmission line is 
also planned in approximately 15 years. 

2.6.8.18 463-Foot HGL (Skyridge) 
The 463-foot HGL pressure zone serves a small residential area accessed by Skyridge Drive in south 
Mount Vernon and is served by the 500,000-gallon Little Mountain Reservoir.  The Little Mountain 
Reservoir is filled from the 322-foot HGL pressure zone by the Skyridge pump station on Anderson 
Road.  Water can also be returned from the 463-foot HGL pressure zone to the 322-foot HGL 
pressure zone during peak demands through PRV stations on Anderson Road (at the pump station) 
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and at Skyridge Drive.  The distribution system in the 463-foot HGL pressure zone is predominantly 
ductile iron and plastic, and has adequate capacity for peak hour demands as well as appropriate fire 
flow demands.  

2.6.8.19 506/415-Foot HGL (Tinas Coma) 
The 506-foot HGL pressure zone on Burlington Hill in north Burlington is served by the 230,000-gallon 
Tinas Coma Reservoir and serves a small residential area on the hill accessed from the north on 
Hillcrest Drive.  There is a PRV station that feeds a small 415-foot HGL pressure zone in this area as 
well.  The Tinas Coma Reservoir is filled from the 290-foot HGL pressure zone by the Tinas Coma 
pump station on north Hillcrest Drive.  The distribution system in the 506/415-foot HGL pressure 
zone is predominantly ductile iron, and has adequate capacity for peak hour demands as well as 
appropriate fire flow demands.  

2.6.8.20 560-Foot HGL (Mount Vernon) 
The 560-foot HGL pressure zone in southeast Mount Vernon is served by the 5-MG Eaglemont 
Reservoir.  The Eaglemont Reservoir is filled from the 459-foot HGL transmission line by the Fir–
Waugh pump station, which is controlled by the SCADA system coordinated with the Eaglemont tank 
level.  The 560-foot HGL pressure zone can return water to the 322-foot HGL pressure zone through 
the pressure sustaining valve (PSV) station at the intersection of Sioux and Shoshone in east Mount 
Vernon; this PSV station is currently valved-off.  The 560-foot HGL pressure zone can also feed into 
the 459-foot HGL zone through a bypass PRV near the Fir–Waugh pump station.  The 560-foot HGL 
pressure zone supplies water to the adjacent 645-foot HGL pressure zone through a pump station 
adjacent to Eaglemont Reservoir.  The distribution system in the 560-foot HGL pressure zone is 
predominantly ductile iron and plastic, with some AC and plastic in the older, lower areas by Digby 
Road and Division Street.  The entire distribution system in this pressure zone is adequate for peak 
hour demands, and the ductile iron and plastic distribution piping is adequate for appropriate fire 
flows.  The older AC and plastic distribution lines in critical hydraulic legs are scheduled for 
replacement, as indicated in Chapter 10.  An extension of Waugh Road across the Eaglemont 
development down to Blackburn Road has not yet been constructed, but a new pipeline along this 
alignment will serve to strengthen the District’s distribution system in this area.  It will also provide 
increased storage, flows, and pressures to the east Blackburn Road area and allow the retirement of 
three small booster/pressure tank systems, one on Cedar Hills and two on East Blackburn, in 
conjunction with the planned expansion of the 420-foot HGL pressure zone (as stated above). 

This pressure zone also serves the irrigation demands of the golf course at the Eaglemont 
development (protected from the potable water system by a cross-connection control assembly) and 
the clubhouse for the golf course.  An irrigation meter fills an adjacent irrigation pond, which is then 
pumped to meet actual irrigation demands.  The District’s water contract with the Eaglemont 
development allows it to withdraw irrigation water only during the 10 off-peak hours of each day to 
avoid overburdening the District’s distribution or supply systems. 
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2.6.8.21 592-, 720-, 858-Foot HGL (Cascade Ridge) 
Cascade Ridge is a residential development on a significant hillside south of Mount Vernon. The 
lowest portion of Cascade Ridge is served by the 322-foot HGL, including a pump station and a 
75,000-gallon reservoir. A second pump station boosts water from the 322-foot HGL zone up the hill 
to a 592-foot HGL pressure zone and its 23,000-gallon reservoir. A third pump station boosts water 
from the 592-foot HGL reservoir up the hill to an 858-foot HGL pressure zone and its 33,000-gallon 
reservoir. The 858-foot HGL serves a small 720-foot HGL pressure zone through a mainline PRV. The 
distribution system is all made of ductile iron and has sufficient capacity for both Maximum Day 
Demands and fire suppression flows. The pump systems are interconnected with their supported 
reservoirs by a telemetry system, responding based on reservoir drawdown. The Cascade Ridge 
pressure zone may have the potential to support even higher pressure zones, should there be further 
development up the hillside, or farther south. 

2.6.8.22 645-Foot HGL (Mount Vernon) 
The 645-foot HGL pressure zone in southeast Mount Vernon is served by the 1-MG Eagles Nest 
Reservoir, adjacent to the Eaglemont Reservoir.  The Eagles Nest Reservoir is filled from the 560-foot 
HGL pressure zone by the Eagles Nest pump station.  The Eagles Nest Reservoir is approximately 110 
feet tall and is on one of the highest points in the pressure zone, allowing it to provide a minimum of 
40 psi to any point in the pressure zone.  There are currently no domestic demands in this pressure 
zone because this area of Eaglemont has not yet been developed. The primary demand is from the 
Eaglemont Golf Course clubhouse.   

The demands of the zone, once developed, will be primarily residential and irrigation.  The pump 
station will refill the reservoir once drawn down to a specified level and will have telemetry alarms 
for the pump system and for both Eagles Nest and Eaglemont reservoirs.  A PRV station in the pump 
station will supply water from the 645-foot HGL pressure zone to the 560-foot HGL pressure zone 
should the Eaglemont Reservoir be out of service for any reason.  The distribution system in the 645-
foot HGL pressure zone is all to be of ductile iron and will be adequate to serve both peak hour 
demands and meet the appropriate fire flow requirements. 

2.6.8.23 684-Foot HGL (Lake Sixteen) 
The 684-foot HGL pressure zone east of Conway is served by the 60,000-gallon Lake Sixteen Reservoir 
and serves the residential areas to the south of Lake Sixteen; the areas to the north of the lake can 
also be served up to elevation 584 feet AMSL.  The Lake Sixteen Reservoir is filled from the 413-foot 
HGL pressure zone by the Lake Sixteen pump station near SR 534, controlled by the reservoir 
pressure transducer.  Demands on the pressure zone are predominantly single-family residential.  
The distribution system of the 684-foot HGL pressure zone is all of ductile iron, primarily 8-inch 
diameter, and is adequate for both peak hour demands and appropriate fire flows. 
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Future development in this area is planned with an upper pressure zone of the 684-foot HGL.  This 
new zone will eventually connect to the Lake Sixteen pressure zone to provide redundancy and 
additional storage. 

2.6.8.24 705-Foot HGL (Panorama) 
The 705-foot HGL pressure zone north and east of the WTP is served by the finished water pumps at 
the WTP.  These pumps also serve domestic water to the plant including water for chemical feeds 
and filter backwash.  As a result, when there is a large demand in the Panorama zone like a fire flow, 
the service to the WTP is affected.  A separate booster station for this zone is required.  

There is no water storage in this pressure zone.  Demands on the pressure zone are predominantly 
residential with agricultural and livestock components.  The distribution system of the 705-foot HGL 
pressure zone is made up of 6-inch and 8-inch-diameter ductile iron pipe, and is adequate for both 
peak hour demands and appropriate fire flows. 

2.6.9 Interties 
The District currently has four interties between the Judy System and the City of Anacortes water 
system. Tables 2-13 and 2-14 detail the historical water purchases from Anacortes as well as the 
specific purchases from 2012.  Until recently, two of the interties at Lefeber and Fredonia provided 
the daily water supply for the District’s customers in the Bay View Ridge area.  But with construction 
of the Josh Wilson Road transmission pipeline to bring Judy Reservoir water to Bay View, all four 
interties are now in the capacity of emergency and peak demand supplies. 

Table 2-13.  City of Anacortes Purchases 

Year Yearly Water Purchases 
(gallons) 

2004 349,782,632 

2005 213,894,955 

2006 379,012,399 

2007 336,000,000 

2008 348,668,807 

2009 295,068,227 

2010 283,569,156 

2011 274,289,827 

2012 283,613,976 
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Table 2-14.  Judy Reservoir System and City of Anacortes Interties 

Intertie Location 
2012 Average 

Monthly Volume 
(gallons) 

2012 Total Yearly 
Volume 

(gallons) 
Avon – 17098 Bennett Road, Mount Vernon 0 0 

Riverbend – 14423 Riverbend Road, Mount Vernon 0 0 

Lefeber – 15377 State Route 536, Mount Vernon 19,226,376 230,716,515 

Fredonia – 14245 McFarland Road, Mount Vernon 208,714 2,504,573 

 

The District and the City have a water supply agreement in place that designates a committed 
volume of water per year for use by the District.  This agreement expired in 2012 and is currently 
under negotiation, primarily due to the fact that the demand from the Lefeber and Fredonia interties 
has reduced considerably. 

2.6.10 Fire Flow 
The District provides water service to fire sprinkler systems in commercial structures, as well as to 
the many fire hydrants connected to its water mains, throughout its service areas.  The District works 
regularly with the county and city fire marshals as well as the city fire departments and rural fire 
districts to ensure that adequate flow and pressure are available at these services and hydrants to 
support the required fire flow demands (see Chapter 6).  Fire flow is one of the principal criteria the 
District uses to evaluate the adequacy of existing water mains in urban areas.  The District evaluates 
fire flow availability by either flow testing existing hydrants or through hydraulic analysis using its 
computer model, or a combination of both.  Developers may be required to replace existing water 
main(s) if the main(s) will not provide the flow required by the fire marshal at the District’s design 
criteria.  The District’s Design and Construction Standards are discussed in Chapter 9. 

Recent legislation by the State of Washington has granted authority for responsibility for fire 
hydrants to the utility that supplies the water.  Therefore, the District will become responsible for the 
operation and maintenance of all the fire hydrants within its service area. 
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3 RELATED PLANS, AGREEMENTS, AND POLICIES 
The District’s process of water delivery to its customers has been developed over many years in the 
context of various agreements, plans, and policies that address water management in Skagit County. 
This chapter describes key agreements and plans that influence the District’s water service policies, 
and provides information about the authority and responsibility of the District to provide water. 

Table 3-1 lists the related plans and agreements that were reviewed for consistency with this Water 
System Plan. These plans and agreements, along with other policies, are discussed in the sections 
below. 

Table 3-1.  Related Plans and Agreements 

Category Document Year 

Local and Regional Utility Planning 

Skagit County Coordinated Water System Plan – 
Regional Supplement 2000 

District Water Policy Manual 2005 
Skagit County Comprehensive Plan 2007 
City of Burlington Comprehensive Plan 2005 
City of Mount Vernon Comprehensive Plan 2005 
City of Sedro-Woolley Comprehensive Plan 2011 

Water Supply  
 

1996 Memorandum of Agreement 1996 
Cultus Mountain Watershed Management Plan 2013 
Skagit River Watershed Control Plan 2010 
Anacortes and District Joint Operating Agreement 1993 
Skagit County Franchise Agreement 1993 

Customer Agreements 

Samish Farms Water District Wholesale Agreement 1996 
North Fir Island Water Association Wholesale 
Agreement 

1983 
(expired) 

Sierra Pacific Retail Agreement 2008 
 

3.1 Service Area Authority 
This section describes the authority and responsibility of the District to provide water within the 
service area established as part of the Skagit County Coordinated Water System Plan (CWSP). 
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3.1.1 Existing Service Area Characteristics 
The District is authorized by RCW 54.04.030 to operate water systems within and outside the 
boundaries of Skagit County, Washington.  This gives the District county-wide service authority and 
sets the legal boundaries of the District at, but not limited to, the boundaries of the county.  The 
District and other water utilities participating in the CWSP process have agreed on the designated 
service areas for each water system.  The District’s service area is essentially the entire county except 
for those areas already served by another public water system.  These other existing systems have 
first priority for water service to adjacent new development proposals within one-half mile of their 
service areas. If service is declined, the District is responsible for providing new water service. The 
formal Service Area Agreement is included as Appendix D. 

In accordance with RCW 40.20.260, the District defines its retail service area as concurrent with the 
service area boundaries defined in the 2000 CWSP.  According to the municipal water law, the 
District has a duty to provide retail water service within its retail service area (established in RCW 
43.20.260) if:  

1. Its service can be available in a timely and reasonable manner;

2. The District has sufficient water rights to provide the service;

3. The District has sufficient capacity to serve the water in a safe and reliable manner as
determined by the Department of Health; and

4. It is consistent with the requirements of any comprehensive plans or development regulations
adopted under Chapter 36.70A RCW or any other applicable comprehensive plan, land use plan,
or development regulation adopted by a city, town, or county for the service area and, for water
service by the water utility of a city or town, with the utility service extension ordinances of the
city or town.

As a general philosophy, the District considers this “duty to serve” as a protection of the rights of 
existing or future water service customers to be served water by the District if they desire.  Water 
users within the District’s service area may be served water from the District so long as they accept 
the District’s service requirements.  The District does not interpret the “duty to serve” as requiring all 
new water users within the District’s service area to be required to obtain water from the District.  
However, the District does recognize that it has made commitments to reduce the proliferation of 
exempt wells in the 1996 MOA, and will strive to distribute piped water where possible. 

The municipal water law does not provide clear definition for what constitutes “timely and 
reasonable.”  DOH guidance documents indicate that this definition is to be left to the local 
jurisdiction or water purveyor. 
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3.1.1.1 Timely and Reasonable 
An individual or developer seeking public water system service is required to receive service from a 
designated utility (as indicated in the CWSP) but is entitled to appeal this requirement.  For the 
District, this is any area of Skagit County not identified as the service area of another public water 
system.  Other public water systems should be approached before the District when new customers 
are within one-half mile of their water system service boundaries. 

The District considers service to be “timely and reasonable” if it can be provided within 120 calendar 
days of all fees being paid to the District, with the following provisions: 

1. If the extent of water service requested requires construction of major facilities such as the 
replacement or installation of new storage tanks, wells, booster pumps, or transmission or 
distribution mains, the time associated with construction and permitting will be added to the 120 
days.  The time period will commence after the payment of fees. 

2. Construction of water facilities is subject to design review and approval at state and local levels.  
The “construction time” includes state and local permitting, construction season considerations, 
and coordination with other planned infrastructure projects such as roads, sewers, lights, etc.  
“Construction time” activities are in addition to the 120-day period. 

3. A letter of water-availability indicating the conditions for the provision of service will be drafted 
and sent to the new customer prior to the 120-day period.  The District’s water service policies 
are defined in the Water Policy Manual (Appendix G).  A customer is responsible for paying for 
appropriate connections charges, and/or costs of extending or upgrading facilities. 

4. If an appeal is requested it will be evaluated per the terms of the 2000 CWSP appeal procedure. 

3.1.1.2 Water Rights 
A summary of the District’s water rights is provided in Chapter 7 of this Water System Plan. 

3.1.1.3 Capacity 
The physical capacity of the District’s water systems is addressed in Chapter 6 of this Water System 
Plan. 

3.1.1.4 Consistency 
Consistency determinations are as provided by the local land use authorities.  Copies of the 
consistency determinations for this Water System Plan are located in Appendix A. 

3.1.1.5 Priority Service Areas 
The District has been contacted regarding service to LaConner and many rural areas including Allen 
Island, Humphrey Hill, Lake McMurray, and Starbird Road; areas around Clear Lake, Big Lake, Pass 
Lake, Ten Lake, Lake Cavanaugh, Concrete, and Fonk Road; and several islands.  These in-county 
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areas fall within the District’s retail service area.  The District will provide retail water service to those 
customers desiring water service so long as this meets the provisions of the District’s water code and 
water can be provided in a timely and reasonable manner. 

In coordination with Skagit County, the District has identified high-priority areas for the provision of 
water service. These priorities include the following:  

1. Service to Urban Growth Areas; and  

2. Service to areas with pre-existing higher rural density land use designations AND either of the 
following two types of flow constraints: 

a. Instream flow constraints due to limited access to on-site water supplies under state 
instream flow rules (Chapters 173-503 and 173-505 WAC); or 

b. Low-flow basins identified in Skagit County's Critical Areas Ordinance (Skagit County Code 
14.24). 

The pre-existing higher rural density land use designations have corresponding Skagit County 
Comprehensive Plan designations that recognize these areas (i.e., limited areas of more intensive 
rural development (LAMIRD), as authorized by RCW 36.70A.070(5)(d)(i)).  

3.1.1.6 Low-Priority Areas for Public Water Service 
The following two types of Skagit County Comprehensive Plan designated areas are low priority for 
public water because of their specific long-term purposes as forest resource or open space lands: 

1. Industrial Forest Natural Resource Lands 

Water service is discouraged in commercial forest resource lands, per the following policies: 

Countywide Planning Policy 2.10: 
Establishment or expansion of local improvement districts and special purpose taxing districts 
except flood control, diking districts and other districts formed for the purpose of protecting 
water quality, in designated commercial forest resource lands shall be discouraged. 

Skagit County Comprehensive Plan Policy 4B-4.4:  
Discourage Tax Districts and LIDs (Local Improvement Districts)  
Special purpose taxing districts and local improvement districts that plan to expand into Industrial 
Forest Lands, allowing as a result new residential or commercial development, shall be required 
to provide an analysis of impacts and related mitigation of such new, non-resource development 
on established commercial forestry operations.  
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2. United States Forest Service and National Park Service lands with County designation of Open 
Space of Regional/Statewide Importance (OSRSI) and having no or limited facilities.  

The specific areas include North Cascades National Park, Noisy Diobsud Wilderness, Glacier Peak 
Wilderness, Ross Lake National Recreation Area, and the Mount Baker–Snoqualmie National 
Forest. 

3.1.2 Future Service Area 
As outlined in the District’s Service Area Agreement (see Appendix D), the District has the potential of 
serving any area within the county not already a designated service area of another approved water 
utility.  Furthermore, per RCW 54.16.030, the District has the authority to serve water to any persons 
including public and private corporations outside its designated service area, “including full and 
exclusive authority to sell and regulate and control the use, distribution, and price thereof.”   

The District has discussed extension of service with the Samish Water District around Lake Samish in 
Whatcom County, and has been approached by utilities in Island County and San Juan County 
regarding satellite service.  Any potential customer(s) outside Skagit County has the opportunity to 
have its area annexed into the service territory of the District, provided its area is contiguous with 
the District’s existing service boundary. The conditions and processes for annexation are outlined in 
RCW 54.04.035; annexation affords the customer(s) representation as a constituent(s) of a District 
Commissioner and allows the customer(s) to vote for District Commissioners.  Any future expansion 
of water service area should also address Section IV. G. 2 of the 1996 Memorandum of Agreement 
Regarding Utilization of Skagit River Basin Water Resources for Instream and Out Of Stream Purposes 
(1996 MOA) (see Section 3.3.1), which states:    

(the parties agree)  To reach agreement prior to expanding service areas 
beyond those identified in the CWSP.  Such agreement will be based on 
evaluations of additional needs existing at the time, and after considering 
additional needs that may exist after the 50-year term of this Agreement.  If 
the Parties cannot agree, then they may not seek or approve any changes 
relating to water quantity associated with the expansions of service areas for 
a period of 50 years from the effective date of this Agreement. 

3.1.3 Service Area Agreements 
The 2000 CWSP identified the District and the City of Anacortes as the responsible entities for serving 
growth in urban areas.  Accordingly, the District and Anacortes implemented a Joint Operating 
Agreement (JOA) for development of shared regional water supply facilities.  A copy of the JOA is 
included in Appendix D.  Under the terms of the JOA, the District and Anacortes agreed to pursue 
joint use facilities for their mutual benefit, especially those that would provide a backup supply from 
one utility to the other during an emergency shutdown or catastrophic failure.  Such facilities may 
include strategically-located interties (preferably two-way), distribution storage tanks, and new or 
improved water treatment facilities.  The Riverbend Intertie was the first facility developed under the 
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JOA, and the 1996 MOA was an out-growth of the JOA.  Additional or expanded interties must first 
consider and plan for in-county consumptive and non-consumptive needs, then consider demands 
outside the county. 

The District also has water service agreements with two wholesale water purchasers:  Samish Farms 
Water District and the North Fir Island Water Association.  Those agreements are included in 
Appendix D. 

3.1.4 Satellite Management Agencies 
The District is the primary Satellite Management Agency for Skagit County (Satellite Management 
Agency #103) and, as identified in the CWSP, will work with any water system that is unable to 
provide service within or adjacent to its own designated service area, and will evaluate service to any 
new system in undesignated areas.  The District will provide service whenever financially feasible, 
and may provide service either by line extension from an existing system or by establishment of a 
new remote system.  The District currently owns and operated eight satellite systems that are 
discussed in greater detail in Chapter 12. 

3.2 Local and Regional Utility Planning 

3.2.1 Skagit County Coordinated Water System Plan – Regional Supplement 
The Public Water System Coordination Act of 1977 (Chapter 70.116 RCW) requires coordinated 
planning among public water supply systems within critical water supply service areas. In 1982, the 
area known as Fidalgo Island was designated a critical water supply service area, and in 1984 the 
Skagit Board of County Commissioners adopted the first coordinated water system plan titled 
“Anacortes–Fidalgo Island Coordinated Water System Plan”.  After several years, it became apparent 
to resource managers that many of the water system issues being dealt with locally had implications 
outside the Fidalgo Island area. Subsequently, in July 1993, the Skagit Board of County 
Commissioners approved an updated CWSP that included all of Skagit County. The plan was updated 
in 2000. 

The purpose of the CWSP is to provide for maximum integration and coordination of public water 
system facilities consistent with the protection and enhancement of the public health and well-being. 
The 2000 CWSP describes strategies intended to manage the county’s potable water according to 
applicable statutes and ordinances. Topic areas covered in the plan include minimum design 
standards, water utility service areas, utility service review procedures, satellite system 
management, water demand forecasts, water supply system assessments, regional water supply 
strategies, and a joint use facilities plan. This Water System Plan is consistent with the policies, goals, 
and requirements set forth in the CWSP. 
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3.2.2 District Water Policy Manual 
The District Water Policy Manual outlines the policies and procedures to be applied by District staff 
while providing utility services to individual properties. The policies guide how the District will 
manage extensions, make improvements to the District’s water system, and provide service to 
satellite utility systems owned or operated by the District. Specifically, the manual provides 
information on the following: 

• Terms, conditions, and policies for furnishing and receiving water 

• Metering and billing procedures  

• Schedules for water rates  

• Fees and deposits  

• Source water protection 

• Environmental policies  

• Management strategies for satellite systems  

• System extensions policies  

• Water system design criteria  

The Water Policy Manual was originally drafted in January 2005 but is a living document. Content of 
the manual is continually updated as policies and procedures evolve and change. This is so the 
document can serve as a daily reference guide for staff and management. This Water System Plan is 
consistent with the policies and requirements set forth in the District Water Policy Manual, which is 
provided in Appendix G. 

3.2.3 Local Government Comprehensive Plans 
A comprehensive plan is a local government's codified strategy for managing future growth, land use, 
and development within its jurisdictional boundaries. These plans are long-range in nature, typically 
with 20-year planning horizons, and contain a broad set of goals, policies, and objectives that address 
land use, urban design, transportation, housing, economic development, parks and open space, 
community facilities (e.g., hospitals, schools), and utility services. Comprehensive plans are 
implemented through zoning, land division regulations, and other codes. The District’s largest water 
system, Judy Reservoir, lies within and serves unincorporated Skagit County and the cities of 
Burlington, Mount Vernon, and Sedro-Woolley.  All of these local governments have comprehensive 
plans and zoning ordinances that affect the development and future placement of District utility 
infrastructure. This Water System Plan and the policies it contains are consistent with these locally-
adopted comprehensive plans and their implementing regulations. 
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3.2.4 SEPA Review Process 
The District has prepared a State Environmental Policy Act (SEPA) Environmental Checklist in 
accordance with WAC 197-11. Based on the checklist, a Determination of Non-Significance (DNS) has 
been issued. Copies of the completed SEPA Environmental Checklist and DNS are included in 
Appendix A. 

3.3 Water Supply 
This section describes documents that shape the way the District’s water supply is managed. 

3.3.1 1996 Memorandum of Agreement 
In 1996, representatives from several important stakeholder groups including the District, the City of 
Anacortes, Skagit County, the Upper Skagit Indian Tribe, the Swinomish Indian Tribal Community, the 
Sauk-Suiattle Indian Tribe, Washington State Department of Ecology (Ecology), and Washington 
Department of Fish and Wildlife signed the Memorandum of Agreement Regarding Utilization of 
Skagit River Basin Water Resources for Instream and Out Of Stream Purposes (MOA). The agreement 
was intended to shape water use policy over a 50-year period. According to the MOA, its purpose 
was to do the following: 

• Ensure the establishment of instream flows to protect fisheries resources, and the mitigation of
any interference with such established flows.

• Provide a mechanism for the coordinated management of water resources and to meet the out-
of-stream needs of the Swinomish Tribal Community, Upper Skagit River Tribe, Sauk-Suiattle
Indian tribes, local governments, and public water purveyors in Skagit County.

• Avoid litigation or adjudication between parties to the agreement.

• Help expedite Ecology’s water right decision-making within the CWSP service area.

• Modify the CWSP to conform to the agreement and incorporate the agreement into Anacortes’
and the District’s JOA.

In addition, specific water rights for Anacortes and the District were documented as part of the MOA. 
Chapter 7 of this Water System Plan includes a detailed discussion of the District’s water rights 
related to the MOA. This Water System Plan acknowledges the agreements documented in the MOA 
and is consistent with the intent and arrangements made in that accord. The MOA is provided in 
Appendix H. 
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3.3.2 Skagit River Basin Instream Resources Protection Program Rule  
(WAC 173-503) 

Enacted in 2001, the Skagit River Basin Instream Resources Protection Program Rule established 
instream flows for the Skagit River and the Cultus Mountain streams as envisioned in the 1996 MOA. 
This rule is discussed in greater detail in Chapter 7 of this Water System Plan. 

3.3.3 Cultus Mountain Watershed Management Plan 
The Cultus Mountain Watershed Management Plan serves as documentation of the watershed 
control program implemented by the District. This plan is used to control sources of potential 
contamination to supply sources for the Judy Reservoir water system. The Cultus Mountain 
Watershed Management Plan is discussed in greater detail in Chapter 7 of this Water System Plan 
and the plan’s table of contents is provided in Appendix E. 

3.3.4 Skagit River Watershed Control Plan 
The District and the City of Anacortes developed a watershed control plan for the Skagit River to 
control sources of potential contamination to supply sources used by both purveyors. The Skagit 
River Watershed Control Plan is discussed in greater detail in Chapter 7 of this Water System Plan 
and is provided in Appendix F. 

3.3.5 Anacortes and District Joint Operating Agreement 
Anacortes and the District are the entities responsible for serving water to populations in Skagit 
County’s urban areas. To this end, Anacortes and the District have entered into a Joint Operating 
Agreement (JOA) to coordinate the operation and maintenance of infrastructure, eliminate duplicate 
responsibilities, and develop shared regional water supply facilities. According to the JOA, the 
specific intent of the contract is to “make provisions for a standardized method to expand the Skagit 
Regional Water Supply System to meet the public water supply needs, and to establish a basis for 
agreement between Anacortes and the District for financing, ownership, construction and operation 
of new joint facilities required for the Skagit Regional Water Supply System.” 

Under terms of the agreement, several items are specified, such as connections to public water 
systems, supply of water, capacity rights, fees, administrative provisions, and other matters affecting 
the rights and responsibilities of both parties’ water supply systems. This Water System Plan 
acknowledges the agreements documented in the JOA and is consistent with the intent and 
arrangements made in that accord. The JOA is provided in Appendix D. 

3.3.6 Skagit County Franchise Agreement 
The District holds a franchise agreement with Skagit County that allows the District to use county 
right-of-way for the purposes of operating, maintaining, and improving the District’s utility 
infrastructure.  The agreement spells out specific conditions to which both parties are legally bound. 
For example, the agreement obligates the District to repair, to a specific standard, roads disturbed by 
District construction activities; requires minimum interference with public travel during construction 
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and operation of District projects; and calls for District project approval by the County through either 
a permitting process or design review. The agreement states that the County shall coordinate and 
notify the District of road modifications or improvements, road vacations, and utility relocations. The 
agreement term is 50 years and the term will expire in 2043. This Water System Plan and the planned 
actions described within it are intended to comply with the terms of the franchise agreement with 
Skagit County. The District franchise agreement is contained in Appendix D. 

3.4 Customer Agreements 
The District has water service agreements with two wholesale water purchasers and one retail water 
purchaser.  This section discusses the customer service agreements in which the District is currently 
involved. 

3.4.1 Wholesale Customer Agreements and Plans 
The District currently wholesales water to two customers: Samish Farms Water District and North Fir 
Island Water Association.  This section briefly discusses the details of each agreement.  More detailed 
information regarding quantity of water, points of delivery, water quality, rates and charges, and 
other subjects is listed in the wholesale agreements, which are provided in Appendix D. 

3.4.1.1 Samish Farms Water District 
The District has a water supply agreement with the Samish Farms Water District.  The agreement 
took effect April 30, 1996.  The contract is not to exceed 25 years from date of execution, but may be 
extended at the option of either party with the consent of the other for additional 3-year periods.  
The District agrees to provide no less than 810,000 cubic feet of water per calendar month and no 
more than 1,100,000 cubic feet of water per calendar month. 

3.4.1.2 North Fir Island Water Association 
The District has a water supply agreement with the North Fir Island Water Association.  The 
agreement took effect July 5, 1983.  The contract is not to exceed 25 years from date of execution, 
but may be extended at the option of either party with the consent of the other for additional 3-year 
periods.  The District agrees to provide no more than 125 gallons per minute at the delivery point.  
This agreement expired on July 5, 2008; however, the District still provides North Fir Island Water 
Association with water under this expired contract.  A new contract with North Fir Island Water 
Association is presently being negotiated. 

3.4.2 Retail Customers 
The District currently has a large number of retail commercial, industrial, and residential customers in 
Mount Vernon, Burlington, Sedro-Woolley, and the surrounding areas of Skagit County.  One of the 
larger customers is briefly discussed in this section. More detailed information regarding quantity of 
water, points of delivery, water quality, rates and charges, and other subjects is listed in the retail 
agreements, which are provided in Appendix D. 
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3.4.2.1 Sierra Pacific Industries 
The District has a water supply agreement with Sierra Pacific Industries.  The agreement took effect 
September 11, 2008.  The District and Sierra Pacific Industries agreed that the service would be 
continuous until the agreement was terminated.  Sierra Pacific Industries estimated that it requires 
pressures of water at 80 to 100 psi and in amounts of a “maximum” continuous flow rate of 217–234 
gallons per minute (gpm), an “average” continuous flow rate of 159–176 gpm, with an anticipated 
maximum quantity of water equal to 81,000,000 gallons per calendar year. 
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4 PLANNING DATA AND WATER DEMAND FORECASTING 
This chapter discusses the planning data and water demand forecast information used to assess the 
current and future capabilities of the District’s water system. It summarizes historical and projected 
population trends in the District’s water service area as well as water use characteristics, including 
production, consumption, and related factors used to develop the District’s demand forecast for the 
20-year planning period. 

4.1 Population Data 
Population data were used to understand the historical growth patterns of Skagit County, and as an 
indicator of the growth potential during this 20-year planning period.  Population data from the U.S. 
Census Bureau and from the Washington State Office of Financial Management (OFM) were used to 
develop population growth projections for the customers within the Judy System.  These growth 
projections were used as a reference, along with historical water consumption data and potential 
meter growth, in the development of the water demand forecasts.  Other growth projection sources, 
such as the Skagit County Comprehensive Plan, were not used for this analysis due to the relatively 
outdated information compared to the newer information provided by the U.S. Census Bureau and 
OFM. 

4.1.1 Historic 
U.S. Census Bureau population data collected for 1990, 2000, and 2010 for Skagit County, 
incorporated cities and towns, as well as the unincorporated areas of the county are displayed in 
Table 4-1 below.  For the county as a whole, and for each individual city and town, the rate of 
population growth slowed between 2000 and 2010 compared to the rate between 1990 and 2000.  
However, while the growth rate slowed, the percentage of new population that became District 
customers increased over the same period.  During the 20-year period from 1990 to 2010, just over 
37,000 people were added to the county’s population.  Of this total number, over 22,000, or nearly 
60%, were added in the three cities of Burlington, Mount Vernon, and Sedro-Woolley.  During the 10-
year period from 2000 to 2010, of the approximately 14,000 residents added to the county’s 
population, approximately 9,000, or nearly 65%, were residents of Burlington, Mount Vernon, and 
Sedro-Woolley.   
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Table 4-1.  Census Data for Historic Population Growth in Skagit County 

Locality 1990 2000 
10-Year 

Growth Rate 
(1990–2000) 

2010 
10-Year 

Growth Rate 
(2000-2010) 

Skagit County  79,545 102,979 29.5% 116,901 13.5% 

Anacortes 11,451 14,707 28.4% 15,778 7.3% 

Burlington 4,349 6,623 52.3% 8,388 26.6% 

Concrete 735 832 13.2% 710 -14.7% 

Hamilton 228 330 44.7% 301 -8.8% 

La Conner 656 782 19.2% 891 13.9% 

Lyman 275 384 39.6% 438 14.1% 

Mount Vernon 17,647 26,297 49.0% 31,743 20.7% 

Sedro-Woolley 6,333 8,698 37.3% 10,540 21.2% 

Unincorporated Areas 37,871 44,326 17.0% 48,112 8.5% 

Source: Adapted from Washington State Office of Financial Management (OFM 2012) 

4.1.2 Future 
As directed by state statute RCW 43.62.035, every 5 years OFM prepares a reasonable range of 
population growth forecasts for Washington counties required to comply with the Growth 
Management Act. The population forecasts are projected for a 20-year period and include a low, 
medium, and high estimate. The medium-level projection represents OFM's estimate of the most 
likely population projection for the county. Skagit County is required to plan under the Growth 
Management Act. The OFM low, medium, and high forecasts for Skagit County for 2020, 2030, and 
2040 are presented in Table 4-2.  

Table 4-2.  OFM Population Projections for Skagit County Based on the 2010 Census 

Census 2010 OFM 
Projection 2020 

10-year 
Growth Rate 
(2010–2020) 

2030 
10-year 

Growth Rate 
(2020–2030) 

2040 
10-year 

Growth Rate 
(2030–2040) 

116,901 

Low 112,269 -4.0% 121,917 8.6% 132,559 8.7% 

Medium 128,249 9.7% 144,953 13.0% 162,738 12.3% 

High 150,199 28.5% 179,929 19.8% 210,827 17.2% 
 

As a comparison, the District’s 2007 Water System Plan provided population forecasts from OFM 
using the 2000 census data, and from the 2000 Coordinated Water System Plan.  Table 4-3 shows the 
projections made by OFM and the CWSP for 2010. 
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Table 4-3.  Previous OFM and CWSP Population Projections for Skagit County 

Census 2000 Projection Rates OFM 2010 
Projection 

2000 CWSP 
Projection Census 2010 

102,979 

Low 113,902 118,853 

116,901 Medium 123,807 125,510 

High 137,054 136,644 

As evidenced by Table 4-3, the actual census population for 2010 was between the low and medium 
growth rates for the OFM projections and below the low growth rate for the CWSP.  As mentioned 
earlier, the actual population growth rates are considered, along with historical growth information 
of the District’s customers, to determine the future meter growth rate and the water demand 
forecast. 

4.2 Water Usage Characteristics 

4.2.1 Production 
Figure 4-1 shows a history of the District’s water production including production from the District’s 
water treatment plant and the water purchased from the City of Anacortes through interties.  Total 
water production into the District’s system has ranged from a low of 2,832 million gallons in 2005 to 
a high of 2,945 million gallons in 2007.  The average annual production over the past 9 years has 
been 2,908 million gallons.  The overall production is not expected to change, but it is expected that 
the amount of water purchased from Anacortes through the interties will decrease considerably 
because of the completion of the Josh Wilson Road pipeline, which brings the District’s water to 
customers in Bay View. 

Figure 4-1.  Annual Water Production (2004–2012) 

2,582 2,673 2,531 2,609 2,585 2,616 2,616 2,558 2,605 

350 214 379 336 349 295 284 274 284 

 -

 500

 1,000

 1,500

 2,000

 2,500

 3,000

2004 2005 2006 2007 2008 2009 2010 2011 2012

M
ill

io
n 

G
al

lo
ns

Year

WTP Anacortes

Skagit PUD Water System Plan 4-3 
August 2014 



 
 

Production typically increases in the summer months due to irrigation use.  Figure 4-2 shows the 
average monthly distribution of water production from the District’s water treatment plant for 2010-
2012. 

 

Figure 4-2.  Monthly Distribution of Water Production (2010–2012 Average) 

For 2012, the average day production for the system, including production from the water treatment 
plant and the water purchased from Anacortes, was 7.98 MGD.  The peak production day for 2012 
occurred on August 16 and was 12.68 MGD, resulting in a peaking factor of 1.59.  Table 4-4 lists the 
average day and peak day production and the peaking factor for 2004–2012. 

Table 4-4.  Peaking Factor 

Year 
Average Day 

Production from WTP 
And Anacortes 

(MGD) 

Peak Day Production from WTP  
and Anacortes Peaking Factor 

(MGD) Date 

2004 8.01 12.78 7/23 1.59 
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Year 
Average Day 

Production from WTP 
And Anacortes 

(MGD) 

Peak Day Production from WTP  
and Anacortes Peaking Factor 

(MGD) Date 

2011 7.74 12.79 9/22 1.65 

2012 7.98 12.68 8/16 1.59 

 

4.2.2 Consumption 
The District’s primary water customer category is residential; however, a variety of other customer 
types are served.  The District’s customer categories are grouped as follows: 

Residential:  The residential customers include single-family residences. 

Multi-Family:  Multi-family customers are defined as apartments, condominiums, and other 
structures where multiple dwellings are served from a single water meter. 

Commercial and Industrial:  This category includes retail consumers, churches, as well as 
manufacturing and processing consumers. 

Government:  Buildings or facilities that are owned by local government agencies, including schools. 

Farms:  Customers that own and operate farms. 

Irrigation:  Customers that provide irrigation water to their property, including golf courses. 

Fire Protection:  Water that is used by Fire Departments and Fire Districts throughout Skagit County 
for use in training staff in how to fight fires, and for actually fighting the fires. 

Resale:  Resale customers have a wholesale meter that provides water to a specific area.  The District 
currently has two resale customers: North Fir Island Water Association and Samish Farms Water 
Association. 

Other:  This includes two small customer categories: Manifold (non-irrigation), which includes the 
residential meter on a manifold meter set up for both irrigation and consumption; and Statement 
No-Bill, which includes the water consumption by the District’s facilities that is not billed. This 
includes things like the backwash water at the water treatment plant and the water used by the 
District office. 
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Table 4-5 shows the number of active service connections by customer category for 2012, along with 
the total water consumption for that category and the overall percentage of consumption compared 
to the yearly total. 

Table 4-5.  2012 Service Connections by Category 

Category Number of 
Meters 

Water 
Consumption 

(MG) 
% of Total 

Residential 19,469 1,084.05 42.8 

Multi-Family 1,209 387.49 15.3 

Commercial/Industrial 1,776 759.55 30.0 

Government 186 65.45 2.6 

Farms 124 115.46 4.6 

Irrigation 182 81.24 3.2 

Fire Protection 103 0.28 0.01 

Resale 2 32.79 1.3 

Other 12 7.90 0.3 

TOTAL 23,063 2,534.21 100 

 

Since 2007, there has been an increase in the number of new water meters within the District’s 
system.  However, the growth in the meter count does not correspond with the annual water 
production, as provided in Figure 4-1.  Table 4-6 shows the growth in the number of meters 
compared to the overall water production. 

Table 4-6.  Service Connection Growth by Year 

Year Number of 
Meters % Growth Water Production 

(MG) % Growth 

2007 22,402  2,945  

2008 22,634 1.0% 2,940 -0.2% 

2009 22,856 1.0% 3,020 2.7% 

2010 22,895 0.2% 2,898 -4.0% 

2011 22,938 0.2% 2,832 -2.3% 

2012 23,063 0.5% 2,921 3.1% 
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The overall quantity of water produced, including the production at the WTP and the water 
purchased from Anacortes, decreased from 2007 to 2012.  With the number of meters increasing 
during this same period, the average consumption per equivalent residential unit (ERU) has 
decreased.  This is discussed in greater detail below. 

Customers with large water demands are of interest because their demand can have a significant 
impact on the overall water demand for the District’s system.  The 10 largest District customers on 
the Judy System are listed in Table 4-7. 

Table 4-7.  District’s Largest Customers in 2012 

Customer Service Type 
2012 Volume 

Used 
(MG) 

Draper Valley Farms Commercial 121.1 

Sierra Pacific Industrial 117.4 

Advanced Refreshment LLC Commercial 82.2 

Samish Farms Water Association Re-Sale 30.0 

Sakuma Bros. Commercial 26.0 

Skagit Gardens Nursery Irrigation 23.2 

Skagit Valley Mobile Manor Multi-Family 16.1 

Eaglemont Golf Course Irrigation 12.2 

Washington Bulb Company Commercial 11.7 

Cascade Ag Services Commercial 11.2 

 

4.2.3 Water Use Factors – Equivalent Residential Units  
The residential water use factor for 2012 was found to be 152 gallons per day per residential 
account.  This number was determined by taking the average daily water consumption for the entire 
Residential meter category and dividing it by the total number of meters.   

Water Use Factor = 1,084,051,716 gallons per year / 366 days per year / 19,469 meters 

Water Use Factor = 152.1 gallons per day per meter 

This number was used to determine the ERU for each of the remaining customer categories to 
determine the overall number of ERUs in the system.  Table 4-8 shows the results of those 
calculations. 
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Table 4-8.  Water Use Factor and 2012 ERUs 

Category Number of 
Meters 

2012 Water 
Consumption 

(MG) 
ERUs 

Residential 19,469 1,084.0 19,469 

Multi-Family 1,209 387.5 6,959 

Commercial/Industrial 1,776 759.6 13,641 

Government 186 65.5 1,175 

Farms 124 115.5 2,074 

Irrigation 182 81.2 1,459 

Fire Protection 103 0.3 5 

Resale 2 32.8 589 

Other 12 7.9 142 

TOTAL 23,063 2,534.2 45,513 

Note: ERUs calculated by dividing the 2012 water consumption by residential water  
use factor of 152.1. 

ERUs are a method of representing water use by non-residential customers as an equivalent number 
of residential customers.  An ERU is the amount of water used by a single-family household, and is 
used in the analysis of the system to determine the availability of source or reservoir storage 
adequacy.  The District’s water use factors numbers from 2007–2012 are presented in Table 4-9.  

Table 4-9.  Water Use Factors from 2007 through 2012 

Year 
Number of 
Residential 

Meters 
Water Use 

Factor 

2007 22,393 167.5 

2008 22,625 159.6 

2009 22,843 172.1 

2010 22,889 160.5 

2011 22,927 149.9 

2012 23,050 152.1 

Average 160.3 
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As shown in Table 4-9, the ERU has been on a downward trend since 2007, indicating water 
conservation throughout the District.  The average water use factor of 160.3 is what is used to 
determine the water use forecast. 

4.2.4 Water Balance, Non-Revenue, and Leakage 
The District embarked on a water meter replacement program in 2007 and 2008 that replaced all of 
the existing small-diameter water meters with new radio-read Badger meters.  Other larger-diameter 
water meters are also systematically being replaced as budget allows.  The new water meters have 
given staff more confidence in the readings, as well as being able to detect faulty meter reads based 
on historical usage and possible leaks on the customer side of the meter.  In 2014 the District plans to 
replace two additional meters located at the WTP on each of the District’s transmission lines.  The 
replacement of these source meters will be a tremendous help in the tracking the revenue vs. non-
revenue water. 

A water balance is an accounting for all water that is produced and purchased.  Table 4-10 shows the 
water balance for the District’s Judy System for 2012.  It is a slightly modified version of the format 
recommended for use by the American Water Works Association’s Water Loss Committee. 

Table 4-10.  Water Balance (2012) 

 Level 1 Level 2 Level 3 Million 
Gallons 

% of 
Water 

Produced 

Water 
Produced 

Revenue 
Water 

Billed 
Authorized 

Consumption 

Billed Water Exported (1) 32.8 1.1% 

Billed Metered Consumption (2) 2,493.5 85.4% 

Billed Unmetered Consumption 0 0 

Non-
Revenue 

Water 

Unbilled 
Authorized 

Consumption 

Unbilled Metered Consumption (3) 7.9 0.3% 

Unbilled Unmetered Consumption 0 0 

Apparent 
Losses 

Unauthorized Consumption 0 0 

Customer Metering Inaccuracies 0 0 

Real Losses 
Known Leakage 0 0 

Assumed Leakage (4) 387.1 13.3% 

Total 2,921.3 100% 
1. Water sold to resale customers North Fir Island Water Association and Samish Farms Water Association. 
2. Water sold to retail customers. 
3. This represents consumption by District facilities that is metered but not billed, as well as a manifold  

non-irrigation meter. 
4. This is the overall water production (District WTP production plus purchased water from Anacortes) minus  

all other categories.  As mentioned in this chapter, the District will be replacing two of the large source meters  
at the WTP, which is expected to increase the reliability and accuracy of the overall system reads. 

Skagit PUD Water System Plan 4-9 
August 2014 



 
 

The water balance allocates the water production to different categories at three different levels: 

Level 1 – allocates the water to either Revenue or Non-Revenue Water.  As implied by the names, 
Revenue Water generates income while Non-Revenue Water does not.  This is helpful in 
understanding what percent of water production generates income for the District.  Additionally, 
Non-Revenue Water needs to be factored into the demand forecast. 

Level 2 – splits Non-Revenue Water into the following three sub-categories, which are useful in 
identifying potential additional revenue sources and identifying the magnitude of leaks that could be 
fixed. 

Unbilled Authorized Consumption: Includes uses such as water system flushing, firefighting, and 
water used for District facilities.   

Apparent Losses: Includes unauthorized uses and customer meter inaccuracies, both of which are 
lost revenue opportunities. 

Real Losses: Includes various types of system leaks and also includes inaccuracies in the meters 
themselves.  A certain level of leakage is unavoidable; however, leakage beyond that level should 
be repaired as soon as practically possible to avoid damage to the natural resource and physical 
infrastructure.  Any amount that cannot be assigned to another category is considered a Real Loss 
under the American Water Works Association’s protocol, as well as per the formula for calculating 
distribution system leakage under Washington State’s Water Use Efficiency Rule. 

Level 3 – simply further splits the water into additional sub-categories. 

Table 4-11 shows a history of the District’s water balance elements, namely distribution system 
leakage and Non-Revenue Water. 
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Table 4-11.  Distribution System Leakage and Non-Revenue Water 

Year 
Water 

Produced 
(MG) (1) 

Authorized 
Consumption 

Distribution System 
Leakage (4) Non-Revenue Water (5) 

Billed 
(MG) (2) 

Unbilled 
(3)

Qty 
(MG) 

% of 
Production 

Qty 
(MG) 

% of Billed 
Consumption 

2007 2,945 2,643 8.4 294 10.0% 302 11.4% 

2008 2,933 2,686 7.0 240 8.1% 247 9.2% 

2009 2,911 2,729 7.7 174 6.0% 182 6.7% 

2010 2,900 2,598 5.7 296 10.2% 302 11.6% 

2011 2,832 2,470 82.4 280 9.9% 362 14.7% 

2012 2,921 2,527 7.9 387 13.3% 394 15.6% 

AVG 2,907 2,609 19.8 278 9.6% 298 11.4% 

1. This is the overall water production for the year, including the production from the District’s WTP and water
purchased from the City of Anacortes.

2. Water sold to District customers.
3. This represents consumption by District facilities that is metered but not billed, as well as a manifold non-irrigation

meter.
4. As defined by the Water Efficiency Rule, Distribution System Leakage is the water production minus authorized

consumption.
5. Calculated as water production minus billed consumption.

4.3 Water Demand Forecast 

4.3.1 Customer Demand Forecast 
The development of the District’s water demand forecast is based on an estimation of the meter 
growth rate, using OFM population data and historical District customer growth information as a 
reference, and then calculating the total Maximum Day Demand of the system for each year in the 
reporting period using the average water use factor from 2007 through 2012 of 160.3 gpd/ERU. 

Based on the historical customer growth rate at the District over the past 4 to 5 years, which was 
affected by a recessionary economy and poor job growth, the customer growth rate was estimated 
for each of the District’s meter categories.  Table 4-12 shows the estimated meter growth for each of 
the different customer categories and the total anticipated growth for the Judy System. 

Starting in 2014, the three main customer categories (residential, multi-family, and 
commercial/industrial) are forecasted to increase approximately 0.8% per year until 2019, and then 
at 1.0% per year until 2033.  This coincides with the recent meter growth that the District has 
experienced.  The other customer categories are forecasted to increase at different rates, with the 
Resale and Other categories forecasted to have zero growth.  The overall meter growth rate 
calculates as 0.8% per year from 2014 to 2019, and as 1.0% per year from 2020 to 2033. 
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Each of the customer categories also has its own consumption pattern and specific water use per 
meter.  As a result, the historical annual water usage from 2007 through 2012 was used to determine 
a water use per meter for each different customer category.  The average annual water use per 
meter for each category from 2007 through 2012 was used as the projected annual water use per 
meter going forward from 2014 to 2033 for each customer category.  Therefore, the projected meter 
growth per year for each customer category can be translated into the annual water usage per year 
for each category.  Adding up the annual water usage for each customer category provides the total 
yearly water demand of the customers for each year. 

Table 4-13 shows a summary of the meter growth and annual water demand for each customer 
category for this planning period, including the years 2007 through 2012 to provide a reference 
point. Table 4-13 also uses the water use factor of 160.3 gpd/ERU to determine the ERU growth for 
each year for each customer category from 2014 to 2033.  The summary total of the meter growth, 
the annual usage, and the ERU growth is shown totaled on the right side of the table. 

4.3.2 System Demand Forecast 
The calculation of the overall water demand for the Judy System is more a calculation of the demand 
of the system, instead of the demand of the customers.  The difference between the system demand 
and the customer demand is the amount of water produced by the WTP and purchased from the City 
of Anacortes that cannot be accounted for.  That water can be allocated to system leakage, 
inaccurate meter readings, etc.  But regardless of where the water eventually goes, the District is 
required to produce that water at the WTP or purchase it from the City of Anacortes in order to serve 
the system demand.  Therefore, the water demand for the Judy System is calculated based on the 
system demand and not the customer demand. 

The distribution system leakage calculated for 2012 was found to be 13.3%.  It is the District’s goal to 
reduce that number to at least 10% in 2014 and to at least 9% for each year after that.  The volume 
of water calculated in the distribution system leakage is added to the customer demand to 
determine the overall system demand. 

Table 4-13 shows the metered demand (customer demand) of the Judy System for each year, as well 
as the production requirements, which is the overall water demand. For 2012, the overall metered 
customer demand was 6.92 MGD, whereas the actual water demand and production requirement 
was determined to be 7.98 MGD.  Going forward from 2014, the process of calculating the water 
demand for a given year was based on the following steps: 

1. Add up the annual demand from each customer category to determine the total metered 
demand for each year.  Divide that number by 366 to determine the average daily customer 
demand. 
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2. Take the total annual metered demand from the customer categories and add the percentage of 
distribution system leakage to get the production requirements from the District WTP for each 
year.  Divide that number by 366 to determine the average daily water demand of the District 
WTP. 

Adding the values from steps 1 and 2 above gives the overall production requirements of the Judy 
System for any given year. 

The average yearly peaking factor for the Judy System from 2007 through 2012 was found to be 1.73. 
This peaking factor is applied to steps 1 and 2 above to determine the peak day customer demand 
and the overall Maximum Day Demand of the Judy System. 

4.3.3 System Demand with Conservation 
The total Maximum Day Demand and the residential water use factor of the system are affected by 
the extent of the water efficiency measures that are adopted (see Chapter 5). After considering the 
water efficiency measures that are proposed as a part of this plan, and adjusting the residential 
water use factor as a result of those savings, it is projected that these measures will not significantly 
reduce the residential water use factor.  The District plans to continue the water efficiency measures 
beyond 2019, but the average water use factor of 160.3 gpd calculated from 2007 through 2012 was 
used for the water demand forecast. 
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Table 4-12  Meter Growth Forecast

Quantity Change 
(%) Quantity Change 

(%) Quantity Change 
(%) Quantity Change 

(%) Quantity Change 
(%) Quantity Change 

(%) Quantity Change 
(%) Quantity Change 

(%) Quantity Change 
(%) Quantity Change 

(%)
2007 18,792 2.6% 1,223 1.2% 1,752 1.4% 175 0.0% 124 2.5% 174 5.5% 150 20.0% 2 0.0% 10 22,402 2.6%
2008 19,048 1.4% 1,220 -0.2% 1,764 0.7% 182 4.0% 123 -0.8% 179 2.9% 106 -29.3% 2 0.0% 10 22,634 1.0%
2009 19,232 1.0% 1,222 0.2% 1,770 0.3% 182 0.0% 125 1.6% 183 2.2% 130 22.6% 2 0.0% 10 22,856 1.0%
2010 19,324 0.5% 1,222 0.0% 1,763 -0.4% 187 2.7% 124 -0.8% 184 0.5% 80 -38.5% 2 0.0% 9 22,895 0.2%
2011 19,363 0.2% 1,217 -0.4% 1,760 -0.2% 186 -0.5% 126 1.6% 181 -1.6% 93 16.3% 2 0.0% 10 22,938 0.2%
2012 19,469 0.5% 1,209 -0.7% 1,776 0.9% 186 0.0% 124 -1.6% 182 0.6% 103 10.8% 2 0.0% 12 23,063 0.5%

Current 2013 19,566 0.5% 1,215 0.5% 1,785 0.5% 188 1.0% 124 0.3% 183 0.5% 104 0.5% 2 0.0% 12 0.0% 23,179 0.5%
2014 19,723 0.8% 1,225 0.8% 1,799 0.8% 190 1.0% 125 0.3% 186 1.5% 105 1.5% 2 0.0% 12 0.0% 23,366 0.8%
2015 19,881 0.8% 1,235 0.8% 1,814 0.8% 192 1.0% 125 0.3% 188 1.5% 107 1.5% 2 0.0% 12 0.0% 23,554 0.8%
2016 20,040 0.8% 1,244 0.8% 1,828 0.8% 194 1.0% 125 0.3% 191 1.5% 108 1.5% 2 0.0% 12 0.0% 23,745 0.8%
2017 20,200 0.8% 1,254 0.8% 1,843 0.8% 195 1.0% 126 0.3% 194 1.5% 110 1.5% 2 0.0% 12 0.0% 23,936 0.8%
2018 20,362 0.8% 1,264 0.8% 1,857 0.8% 197 1.0% 126 0.3% 197 1.5% 112 1.5% 2 0.0% 12 0.0% 24,129 0.8%
2019 20,525 0.8% 1,275 0.8% 1,872 0.8% 199 1.0% 126 0.3% 200 1.5% 113 1.5% 2 0.0% 12 0.0% 24,324 0.8%
2020 20,730 1.0% 1,287 1.0% 1,891 1.0% 201 1.0% 127 0.3% 203 1.5% 115 1.5% 2 0.0% 12 0.0% 24,568 1.0%
2021 20,937 1.0% 1,300 1.0% 1,910 1.0% 203 1.0% 127 0.3% 206 1.5% 117 1.5% 2 0.0% 12 0.0% 24,814 1.0%
2022 21,146 1.0% 1,313 1.0% 1,929 1.0% 205 1.0% 127 0.3% 209 1.5% 118 1.5% 2 0.0% 12 0.0% 25,063 1.0%
2023 21,358 1.0% 1,326 1.0% 1,948 1.0% 208 1.0% 127 0.3% 212 1.5% 120 1.5% 2 0.0% 12 0.0% 25,314 1.0%
2024 21,571 1.0% 1,340 1.0% 1,968 1.0% 210 1.0% 128 0.3% 215 1.5% 122 1.5% 2 0.0% 12 0.0% 25,568 1.0%
2025 21,787 1.0% 1,353 1.0% 1,987 1.0% 212 1.0% 128 0.3% 219 1.5% 124 1.5% 2 0.0% 12 0.0% 25,824 1.0%
2026 22,005 1.0% 1,366 1.0% 2,007 1.0% 214 1.0% 128 0.3% 222 1.5% 126 1.5% 2 0.0% 12 0.0% 26,083 1.0%
2027 22,225 1.0% 1,380 1.0% 2,027 1.0% 216 1.0% 129 0.3% 225 1.5% 128 1.5% 2 0.0% 12 0.0% 26,344 1.0%
2028 22,447 1.0% 1,394 1.0% 2,048 1.0% 218 1.0% 129 0.3% 229 1.5% 129 1.5% 2 0.0% 12 0.0% 26,608 1.0%
2029 22,672 1.0% 1,408 1.0% 2,068 1.0% 220 1.0% 129 0.3% 232 1.5% 131 1.5% 2 0.0% 12 0.0% 26,875 1.0%
2030 22,899 1.0% 1,422 1.0% 2,089 1.0% 222 1.0% 130 0.3% 236 1.5% 133 1.5% 2 0.0% 12 0.0% 27,144 1.0%
2031 23,128 1.0% 1,436 1.0% 2,110 1.0% 225 1.0% 130 0.3% 239 1.5% 135 1.5% 2 0.0% 12 0.0% 27,417 1.0%
2032 23,359 1.0% 1,451 1.0% 2,131 1.0% 227 1.0% 130 0.3% 243 1.5% 137 1.5% 2 0.0% 12 0.0% 27,692 1.0%
2033 23,592 1.0% 1,465 1.0% 2,152 1.0% 229 1.0% 131 0.3% 246 1.5% 139 1.5% 2 0.0% 12 0.0% 27,969 1.0%
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Meter 
Quantity

Annual 
Usage 
(MG)

GPD/M 
(ERU value)

Meter 
Quantity

Annual 
Usage 
(MG)

ERU 
Quantity

Meter 
Quantity

Annual 
Usage 
(MG)

ERU 
Quantity

Meter 
Quantity

Annual 
Usage 
(MG)

ERU 
Quantity

Meter 
Quantity

Annual 
Usage 
(MG)

ERU 
Quantity

Meter 
Quantity

Annual 
Usage 
(MG)

ERU 
Quantity

Meter 
Quantity

Annual 
Usage 
(MG)

ERU 
Quantity

Meter 
Quantity

Annual 
Usage 
(MG)

ERU 
Quantity

Meter 
Quantity

Annual 
Usage 
(MG)

ERU 
Quantity

Meter 
Quantity

Annual 
Usage (MG)

ERU 
Quantity

Average Day 
Demand 
(ADD)

Maximum Day 
Demand 
(MDD)

Average Day 
Demand 
(ADD)

Maximum Day 
Demand 
(MDD)

2007 18,792 1152.01 167 1,223 415.30 6,774 1,752 702.03 11,452 175 72.56 1,184 124 119.37 1,947 174 141.84 2,314 150 0.78 13 2 38.50 628 10 8.38 137 22,402 2,650.77 43,240 7.24 15.19 8.05 16.88
2008 19,048 1112.84 160 1,220 408.38 6,990 1,764 733.55 12,556 182 68.65 1,175 123 127.85 2,188 179 107.10 1,833 106 97.59 1,670 2 32.00 548 10 6.99 120 22,634 2,694.95 46,128 7.36 11.88 8.01 12.93
2009 19,232 1211.59 172 1,222 421.17 6,685 1,770 736.79 11,695 182 74.36 1,180 125 125.58 1,993 183 118.12 1,875 130 0.41 7 2 40.76 647 10 7.68 122 22,856 2,736.47 43,437 7.48 13.31 7.95 14.16
2010 19,324 1135.45 161 1,222 403.20 6,862 1,763 746.47 12,704 187 74.98 1,276 124 119.78 2,039 184 81.16 1,381 80 0.49 8 2 35.76 609 9 5.70 97 22,895 2,602.98 44,300 7.11 12.01 7.92 13.37
2011 19,363 1062.23 150 1,217 388.35 7,079 1,760 731.97 13,343 186 60.07 1,095 126 118.18 2,154 181 74.45 1,357 93 0.47 9 2 33.43 609 10 82.42 1,502 22,938 2,551.55 46,511 6.97 11.52 7.74 12.79
2012 19,469 1084.05 152 1,209 387.49 6,959 1,776 759.55 13,641 186 65.45 1,175 124 115.46 2,074 182 81.24 1,459 103 0.28 5 2 32.79 589 12 7.90 142 23,063 2,534.21 45,513 6.92 11.00 7.98 12.68

2007-2012 Average: 160.302
Current 2013 19,566 1147.58 160.3 1,215 402.73 6,864 1,785 743.69 12,676 188 71.18 1,213 124 121.01 2,063 183 101.99 1,738 104 0.46 8 2 35.54 606 12 7.43 127 23,179 2,631.61 44,861 7.19 12.44 8.08 13.98

2014 19,723 1156.76 160.3 1,225 405.95 6,919 1,799 749.64 12,777 190 71.90 1,225 125 121.32 2,068 186 103.52 1,765 105 0.46 8 2 35.54 606 12 7.43 127 23,366 2,652.51 45,217 7.25 12.54 8.05 13.93
2015 19,881 1166.01 160.3 1,235 409.19 6,974 1,814 755.64 12,879 192 72.62 1,238 125 121.62 2,073 188 105.08 1,791 107 0.47 8 2 35.54 606 12 7.43 127 23,554 2,673.59 45,576 7.30 12.64 8.03 13.89
2016 20,040 1175.34 160.3 1,244 412.47 7,030 1,828 761.68 12,982 194 73.34 1,250 125 121.92 2,078 191 106.65 1,818 108 0.48 8 2 35.54 606 12 7.43 127 23,745 2,694.85 45,939 7.36 12.74 8.09 14.00
2017 20,200 1184.74 160.3 1,254 415.77 7,086 1,843 767.78 13,086 195 74.07 1,263 126 122.23 2,083 194 108.25 1,845 110 0.49 8 2 35.54 606 12 7.43 127 23,936 2,716.29 46,304 7.42 12.84 8.16 14.11
2018 20,362 1194.22 160.3 1,264 419.09 7,143 1,857 773.92 13,191 197 74.82 1,275 126 122.54 2,089 197 109.88 1,873 112 0.49 8 2 35.54 606 12 7.43 127 24,129 2,737.92 46,673 7.48 12.94 8.22 14.22
2019 20,525 1203.77 160.3 1,275 422.45 7,200 1,872 780.11 13,296 199 75.56 1,288 126 122.84 2,094 200 111.53 1,901 113 0.50 9 2 35.54 606 12 7.43 127 24,324 2,759.72 47,045 7.54 13.04 8.29 14.33
2020 20,730 1215.81 160.3 1,287 426.67 7,272 1,891 787.91 13,429 201 76.32 1,301 127 123.15 2,099 203 113.20 1,929 115 0.51 9 2 35.54 606 12 7.43 127 24,568 2,786.53 47,502 7.61 13.17 8.37 14.47
2021 20,937 1227.97 160.3 1,300 430.94 7,345 1,910 795.79 13,564 203 77.08 1,314 127 123.46 2,104 206 114.90 1,958 117 0.52 9 2 35.54 606 12 7.43 127 24,814 2,813.61 47,963 7.69 13.30 8.45 14.61
2022 21,146 1240.25 160.3 1,313 435.25 7,419 1,929 803.75 13,699 205 77.85 1,327 127 123.77 2,109 209 116.62 1,988 118 0.52 9 2 35.54 606 12 7.43 127 25,063 2,840.97 48,430 7.76 13.43 8.53 14.76
2023 21,358 1252.65 160.3 1,326 439.60 7,493 1,948 811.79 13,836 208 78.63 1,340 127 124.07 2,115 212 118.37 2,018 120 0.53 9 2 35.54 606 12 7.43 127 25,314 2,868.61 48,901 7.84 13.56 8.61 14.90
2024 21,571 1265.18 160.3 1,340 444.00 7,568 1,968 819.90 13,975 210 79.42 1,354 128 124.38 2,120 215 120.14 2,048 122 0.54 9 2 35.54 606 12 7.43 127 25,568 2,896.53 49,377 7.91 13.69 8.70 15.05
2025 21,787 1277.83 160.3 1,353 448.44 7,643 1,987 828.10 14,114 212 80.21 1,367 128 124.70 2,125 219 121.95 2,079 124 0.55 9 2 35.54 606 12 7.43 127 25,824 2,924.73 49,858 7.99 13.82 8.78 15.19
2026 22,005 1290.61 160.3 1,366 452.92 7,720 2,007 836.38 14,256 214 81.01 1,381 128 125.01 2,131 222 123.78 2,110 126 0.55 9 2 35.54 606 12 7.43 127 26,083 2,953.23 50,343 8.07 13.96 8.87 15.34
2027 22,225 1303.51 160.3 1,380 457.45 7,797 2,027 844.75 14,398 216 81.82 1,395 129 125.32 2,136 225 125.63 2,141 128 0.56 10 2 35.54 606 12 7.43 127 26,344 2,982.01 50,834 8.15 14.10 8.95 15.49
2028 22,447 1316.55 160.3 1,394 462.02 7,875 2,048 853.19 14,542 218 82.64 1,409 129 125.63 2,141 229 127.52 2,173 129 0.57 10 2 35.54 606 12 7.43 127 26,608 3,011.10 51,330 8.23 14.23 9.04 15.64
2029 22,672 1329.71 160.3 1,408 466.64 7,954 2,068 861.73 14,688 220 83.47 1,423 129 125.95 2,147 232 129.43 2,206 131 0.58 10 2 35.54 606 12 7.43 127 26,875 3,040.48 51,831 8.31 14.37 9.13 15.79
2030 22,899 1343.01 160.3 1,422 471.31 8,033 2,089 870.34 14,834 222 84.30 1,437 130 126.26 2,152 236 131.37 2,239 133 0.59 10 2 35.54 606 12 7.43 127 27,144 3,070.16 52,337 8.39 14.51 9.22 15.95
2031 23,128 1356.44 160.3 1,436 476.02 8,114 2,110 879.05 14,983 225 85.15 1,451 130 126.58 2,157 239 133.34 2,273 135 0.60 10 2 35.54 606 12 7.43 127 27,417 3,100.14 52,848 8.47 14.65 9.31 16.10
2032 23,359 1370.01 160.3 1,451 480.78 8,195 2,131 887.84 15,133 227 86.00 1,466 130 126.89 2,163 243 135.34 2,307 137 0.61 10 2 35.54 606 12 7.43 127 27,692 3,130.43 53,364 8.55 14.80 9.40 16.26
2033 23,592 1383.71 160.3 1,465 485.59 8,277 2,152 896.72 15,284 229 86.86 1,480 131 127.21 2,168 246 137.37 2,341 139 0.62 10 2 35.54 606 12 7.43 127 27,969 3,161.04 53,886 8.64 14.94 9.49 16.42

Table 4-13 Water Demand Growth Forecast with Conservation
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4.3.4 System Demand Summary 
Table 4-14 shows the water demand forecast based on the data discussed in this chapter and 
accounting for water use efficiency measures.  Results from Tables 4-12 and 4-13 for the first year 
and last year during this Water Use Efficiency Plan period are as follows: 

Table 4-14.  Water Demand Summary 

Year Period 
Demand without 

Conservation 
(MGD) 

Demand with 
Conservation 

(MGD) 
2014 Avg Day Demand 8.05 8.05 

2019 Avg Day Demand 8.29 8.28 

 

The efficiency measures that can be quantified do not make a significant impact on the overall 
Average Day Demand.  However, there are a number of other measures that will be implemented 
that are not quantifiable that will help reduce the overall Average Day Demand; because those 
efficiency measures cannot be quantified, they are not included in the calculations for the water 
demand summary.   

Figure 4-3 shows the projected Average Day Demand and Maximum Day Demand of the Judy System 
during the next 20-year reporting period. 

 

Figure 4-3.  Demand Forecast Summary (With Conservation) 

0

2

4

6

8

10

12

14

16

18

20

2007 2011 2015 2019 2023 2027 2031

M
ill

io
n 

Ga
llo

ns
 p

er
 D

ay

Year

Average Day Demand Maximum Day Demand

Actual Forecasted

Skagit PUD Water System Plan 4-19 
August 2014 



 
 

 

 

 

 

This page intentionally left blank. 
 

 

4-20 Skagit PUD Water System Plan 
 August 2014 



  

5 WATER USE EFFICIENCY 
Water is a precious, limited resource. How we use water affects all of us—our neighbors, businesses, 
farms, and the environment. In Washington state and elsewhere, growth in residential development, 
business, agriculture, and recreation has increased demand, and thus competition for water. In 
addition, dwindling salmon stocks and their listing under the Endangered Species Act have 
heightened concern about excessive water use and compliance with water resource laws. As the 
potential to develop new sources of water diminishes, efficient use of water is necessary to meet 
future demand.  

The purpose of this chapter is to provide information on state-mandated conservation requirements 
for municipal water suppliers, the District’s level of compliance with those requirements, the current 
water use efficiency program adopted by the District, and the water use efficiency program the 
District will implement from 2014 through 2019. 

5.1 Regulatory Requirements and District Compliance 
The following section discusses the regulatory requirements that the District must follow in relation 
to the Washington State Municipal Water Law, and the status of the District’s compliance with each 
of the requirements. 

5.1.1 Regulatory Background 
To address increasing demand on the state’s water resources, the Washington State Legislature 
passed the Municipal Water Law (Second Engrossed Second Substitute House Bill 1338) in 2003.  An 
elemental function of the law is to provide incentives for efficient use of water by municipal water 
suppliers and provide greater water right certainty and flexibility. Specifically, the law does the 
following: 

• Clarifies where municipal water utilities can use existing water rights.  

• Defines which water systems and suppliers are exempt from Washington’s relinquishment 
statute. 

• Establishes new water conservation standards for municipal utilities and those who use their 
water, and imposes a fee to fund those conservation activities.  

• Requires consistency with land use plans and sets forth a duty to provide retail water service.  

• Establishes criteria for changing or transferring municipal water rights.  

• Allows use of water for environmental goals and pilot watershed agreements. 

Skagit PUD Water System Plan 5-1 
August 2014 



 
 

As part of implementing this bill, the Washington State Department of Health (DOH) was directed by 
the Legislature to adopt and administer an enforceable Water Use Efficiency Rule (WUER). The rule 
became effective in 2007 and established water use efficiency requirements that water suppliers 
must fulfill. Prior to the 2007 WUER requirements, the Office of Drinking Water, a division of DOH, 
used the 1994 publication Conservation Planning Requirements to convey to water purveyors how 
they should incorporate water use efficiency into their planning process. The Water Use Efficiency 
Guidebook (DOH 2011), now in its third edition, has replaced the 1994 document and describes the 
requirements outlined in the WUER. This Water System Plan and the conservation planning that 
preceded it comply with the WUER and the guidelines outlined in the 2011 Water Use Efficiency 
Guidebook. 

5.1.2 Requirements and District Compliance Status 
Potable water suppliers, their water system plans, and the conservation strategies contained therein 
are required to comply with the State of Washington WUER and the Water Use Efficiency Guidebook. 
The requirements involve both water system planning and operation.  The Water Use Efficiency 
(WUE) requirements and associated compliance deadlines for Group A municipal water suppliers are 
listed in order by due date in Table 5-1.  

Table 5-1.  Summary of Water Use Efficiency Requirements for Group A Municipal Water Suppliers 

Requirement Compliance Deadline WAC Section 
Reference 

Compliance 
Status Notes 

Include WUE program in 
planning documents January 22, 2008 246-290-810 Yes — 

Submit first annual WUE 
report July 1, 2008 246-290-840 Yes — 

Submit service meter 
installation schedule July 1, 2008 246-290-496 Yes System fully metered 

Set WUE goals July 1, 2009 246-290-830 Yes Adopted new 2014-2019 
WUE Goals June 2013 

Meet distribution leakage 
standard 

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

246-290-820 No Expect compliance by 2014. 
Action plan in place. 

Complete installation of all 
service meters January 22, 2017 246-290-496 Yes — 
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5.1.2.1 Water Use Efficiency Program 
As part of the planning requirements of the WUER, water purveyors must develop a Water Use 
Efficiency Program and include it in water system plans submitted to DOH after January 22, 2008. Per 
WAC 246-290-810, purveyors must describe the following elements in their Water Use Efficiency 
Program: 

• The existing conservation program and how much water was saved over the last 6 years due to 
that program. 

• Future program for the next 6 years (including an implementation schedule, budget, and funding 
mechanism). 

• Projected water savings from selected conservation measures. 

• Demand forecast that includes both a conservation implementation scenario and a no- 
conservation implementation scenario. 

• Estimated leakage.  

• How the purveyor will educate customers about efficiency practices. 

• How the program will be evaluated for effectiveness. 

5.1.2.2 Goal Setting and Performance Reporting  
As mentioned above, the WUER requires municipal water suppliers to establish WUE goals. These 
goals must be established through a public process and reported on annually to customers and DOH 
by July 1 of each year. The WUE goals established through a public process are for a 6-year period, 
and should be re-evaluated each cycle. Goals must be measurable, address water supply and demand 
forecasting, and include an implementation schedule for each goal.  

Performance reports are required to be made available to the public on an annual basis and should 
include the purveyor’s WUE goals, goal achievement status, total annual production, annual leakage 
volume and percent, and for systems not fully metered, status of meter installation and action taken 
to minimize leakage. Many purveyors fulfilled this requirement by including the performance report 
information in their annual Consumer Confidence Report.  

5.1.2.3 Distribution Leakage Standard 
Prior to adoption of the Municipal Water Law, DOH did not have a set distribution leakage standard, 
but encouraged a figure of 20% or less. Under the WUER, municipal water suppliers must now meet 
a distribution system leakage rate of 10% or less of total production. Leakage must be presented 
both as a percentage and as leakage volume calculated using the mathematical formula defined in 
the WUER. Leakage is to be based on a rolling 3-year average. Compliance with the distribution 
leakage standard must be achieved by July 1, 2010; if unable to meet this standard, the supplier must 
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develop and implement a Water Loss Control Action Plan that outlines the steps and timelines to 
achieve the desired leakage rate.  

5.2 Existing Water Use Efficiency Program 
In January 2008, the District established measurable water saving goals for the 6-year period from 
2008 through 2013 for both the supply- and demand-side of the District’s distribution system. These 
goals were established through a public process as required by the Municipal Water Law. The goals 
provide a benchmark for achievement and play a significant role in defining the success of the 
District’s Water Use Efficiency Program. To remain in synch with the update to the Water System 
Plan, the District re-established its 6-year WUE goals in 2013 for the 6-year period from 2014 through 
2019.  

The District’s WUE goals and the measures taken to help meet those goals are described below. 

5.2.1 Goals 
The District’s 2008–2013 Water Use Efficiency Program contained three goals, which included two 
demand-side goals and one supply-side goal. These three goals were as follows: 

1. Reduce consumption per Equivalent Residential Units from 178 gallons per service per day to 
175 gallons per service per day. 

Outcome: Equivalent Residential Units are 160 gallons per service per day. 

2. Reduce the summer peak flows from 1.7 times Average Daily Demand to 1.6 times Average 
Daily Demand. 

Outcome: Summer peak flows are 1.7 times Average Daily Demand. 

3. Reduce distribution system leakage by 1%, from 7% to 6%.  

Outcome: After adjusting the method by which the distribution system leakage (DSL) 
was calculated, the DSL 3-year rolling average is 11.1%. 
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The District’s Water Use Efficiency Program consists of the WUE measures listed in Table 5-2. 

Table 5-2.  Existing Water Use Efficiency Measures 

Measure 
Sectors* Implementation Year 

SF MF NR 2008 2009 2010 2011 2012 2013 

Public Outreach x x x x x x x x x 

Indoor Retrofit Kits x x x x     x 

Shower Timers x x n/a x x x x x x 

School Outreach x x x x x x x x x 

Toilet Leak Kits x x x x x x x x x 

Soil Moisture Meters x x x     x x 

Rain Barrel Program x x x   x x x x 

System Leak Detection & Repair x x x x x x x x x 

Bill Showing Consumption History x x x x x x x x x 

Large Meter Testing n/a x x x x x x x x 

*SF = Single-Family, MF = Multi-Family, NR = Non-Residential, n/a = Not Applicable 

5.2.1.1 Public Outreach Program 
Water conservation is the “beneficial reduction in water use, waste, and loss” and is proven to be the 
most economical and environmentally protective means of meeting the challenges of water supply 
management. Water conservation activities can help save water, save time, and save money year-
round, not just in the summer. The main focus of the District’s public outreach program is to provide 
customers with simple behaviors they can adopt to reduce the amount of water they use. The 
District’s public outreach activities include staffed informational booths at local community events, 
workshops, school fairs, etc. At the events, District staff share ideas on how to identify and stop 
common leaks, conserve water, and use water more efficiently.  

The District provides water saving tips in each issue of its bi-monthly Pipeline newsletter. Depending 
on the season, articles focus on indoor or outdoor aspects of the District’s Water Use Efficiency 
Program such as education programs, water saving devices, and gardening tips. The District also 
utilizes special publication advertising, the District’s website, and social media tools (Facebook and 
Twitter) to encourage customers to be water-wise.  
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As part of its community outreach and education strategy, the District also utilizes sponsorships as a 
way to create awareness and visibility around water use efficiency, conservation, and resource 
protection. These activities include the following: 

• Organizer and major sponsor of the Skagit River Salmon Festival, which brings together other 
community agencies and organizations to create greater awareness of the need for protecting 
our watershed and conserving its resources. 

• Community sponsoring partner for Built Green® workshops targeted to building professionals 
and homeowners focused on building sustainability issues, including water use efficiency. 

• Skagit Watershed Letterbox Trail, a cross between geocaching and a scavenger hunt, is an activity 
targeted at families using hidden letterboxes to explore the natural wonders of Skagit County 
while learning how to help protect our watershed. 

• Skagit Community Energy Challenge community partner programs that provide interested 
homeowners with a home energy assessment plus free assessments in water conservation, 
waste reduction, and creation of wildlife habitat.  

5.2.1.2 Indoor Retrofit Kits 
The District is a conservation partner with the U.S. Environmental Protection Agency’s (EPA’s) 
WaterSense program to help customers decrease indoor and outdoor water use through water-
efficient products and simple water saving practices. The program encourages customers to look for 
WaterSense labeled products, which have been independently certified for efficiency and 
performance, and promotes water saving techniques that reduce stress on water systems and the 
environment. The kits were first available through the District in 2008, but were not heavily 
marketed. New kits were developed in 2012 and include one 1.5-gpm low-flow showerhead, plus a 
kitchen and bathroom aerator, which are available for sale at the main office for $10.  

5.2.1.3 Shower Timers 
Standard showerheads use 2-1/2 gallons of water per minute; low-flow showerheads use less than 2 
gallons. So, an average 8-minute shower uses 16 to 20 gallons of water. For every moment shaved off 
shower time, customers are saving water. By setting the timer to 5 minutes, customers can save 6 to 
7-1/2 gallons of water per shower, which can significantly add up. The shower timer is one of the 
District’s most popular give-away items at events. Since 2008, the District has handed out 2,250 5-
minute shower timers. 

5.2.1.4 School Outreach 
Over the years, the District has offered school groups free tours of Judy Reservoir and the water 
treatment plant. In 2012, the District began piloting to elementary classrooms a program called The 
Story of Drinking Water—an exploration of water’s role in our environment and society, with an 
emphasis on the importance of ensuring a safe and reliable water supply. 
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As part of the program, the District offers free to teachers The Story of Drinking Water Teacher and 
Activity Guide—a complete grade school curriculum on water. The teacher’s guide provides 33 
activities covering the hydrologic cycle, forms of water, water supply, water treatment, water 
distribution, conservation, weather, ecosystems, waterborne diseases, and more. The activities are 
aligned with national Science Process Standards and Bloom’s revised (2001) Cognitive Taxonomy of 
Educational Objectives. All activities adhere to science curriculum, and many include math, social 
studies, and language arts. 

For classrooms choosing to utilize the curriculum, every student receives a colorfully illustrated 
booklet of The Story of Drinking Water. Additionally, the District includes a classroom copy of The 
Story of Drinking Water DVD. The DVD makes learning about water fun and brings to life the 
materials contained in The Story of Drinking Water and The Story of Drinking Water Teacher and 
Activity Guide. 

To enhance student learning, the District offers classroom field trip opportunities that include a tour 
of the following: 

• Water Treatment Plant—which can process up to 25 million gallons of drinking water per day. 

• Judy Reservoir—a 1.45-billion-gallon reservoir located above the town of Clear Lake. 

• A stream within the watershed that is a supply source of the District’s water. 

The District continues to work with Northwest Educational Service District 189 to partner on grant 
opportunities and to develop teacher workshops on water resources and conservation. 

District staff members also participate in school science fairs. Staff hand out water saving items at 
the education booths, initiating a dialogue about water use efficiency and encouraging conservation. 
As an interactive educational tool, the District also has a spin wheel with related questions about 
simple water saving ideas to engage students and parents. 

5.2.1.5 Toilet Leak Kits 
Toilet leaks are caused by worn or damaged parts in the toilet flush tank and account for more than 
95% of all water waste. Some of these leaks empty directly into the sewer line without leaving any 
evidence that a leak path is present. The District provides free toilet leak detection dye tablets for 
customers to determine if their toilets leak and also provides detailed information on how to fix 
leaks. 

5.2.1.6 Soil Moisture Meters 
According to the EPA, homeowners use between 30 and 70% of their water outdoors. Experts 
estimate that 50% of the water used outdoors goes to waste due to evaporation, wind, or runoff 
caused by overwatering. In 2012, the District began offering customers the Soil Moisture Meter, 
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which promotes healthier lawns, gardens, and shrubs and helps save water by eliminating improper 
watering. The meters accurately measure the moisture in the soil at the root level where it counts. 
By simply inserting the probe into the soil at root level, customers can read the meter and know 
instantly if too much or not enough watering has occurred. This takes the guess work out of 
watering. 

5.2.1.7 Rain Barrel Program 
In October 2010, the District introduced its Rain Barrel Program to single-family and commercial 
customers in order to create awareness and visibility around water use practices. As part of the 
program, District staff conducts small group workshops that teach customers how to build, set up, 
and maintain their rain barrels. The act of collecting rainwater can be an inspiration to find other 
ways to conserve water around the home. Due to the popularity of the program, the District is 
frequently invited to speak to various gardening clubs and schools about the benefits of harvesting 
rainwater. Rain barrels are also used for non-profit auction events to help market the program and 
raise awareness for the need to be good water stewards. 

5.2.1.8 System Leak Detection and Repair 
The District has meters on all its service connections. The 23,000-plus service meters are a critical 
piece in providing accurate information for WUE planning. 

Between 2010 and 2012, the District’s distribution system leakage 3-year rolling average was 11.1% 
of production. This number is a result of a recalculation of the DSL numbers from 2010 and 2011, due 
to a revision in the data that was used to determine the DSL.  This result is greater than the 10% or 
less requirement of the Water Use Efficiency Rule and therefore requires a Water Loss Control Action 
Plan to reduce the DSL below 10%.  The District identified a number of meter inaccuracies in 2011 
that have been resolved, and is currently in the process of planning for the replacement of finished 
water meters on the transmission lines to Sedro-Woolley and Mount Vernon as they leave the WTP. 
These meter replacements are in addition to numerous other system meters that were replaced in 
2012 and 2013 because of their age and limited ability to be incorporated into the District’s 
telemetry system.   

By comparison, the District’s recorded distribution system leakage (fire flows, hydrant testing, water 
system flushing, unmetered consumption, and leaks) averaged around 25% for the period 1984 
through 1990, peaking at 26.6% at the end of 1990. 

On the supply-side, all services within the District’s water systems are metered. Service meters range 
in size from 5/8-inch positive displacement water meters (the standard residential service) to 8-inch 
fire line meters with detector check assemblies. All new service meters, other than for single-family 
residential water services, are sized based on the International Association of Plumbing and 
Mechanical Officials Uniform Plumbing Code. The District tracks high-use meters to check on their 
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accuracy, and meter technicians routinely replace service meters that show signs of inaccuracy or 
failure.  

The District’s demand-side leak detection program is proactive, and consists of being aware of 
probable customer leaks, notifying customers, following-up with customers, and maintaining a leak 
adjustment policy that encourages prompt repair. The District began transitioning to the Badger 
ORION Automated Meter Reading (AMR) system starting in the fall of 2005. During the reading 
process, the AMR system alerts meter technicians, via a radio signal, of possible leaks if a water 
meter has not stopped moving for at least 1 hour over a 24-hour period. Likewise, during bill 
preparation, the billing system identifies customers with abnormally high consumption. Customer 
notification and follow-up occurs through various means, including door hangers, e-mail, mailings, 
and phone calls. The District’s leak adjustment policy for adjusted water bills is 1.5 times the average 
of the last 2 years’ billings for the same period, thus encouraging prompt repair.  

A number of customers also participated in the District’s Water Meter Monitor Program. Customers 
previously had the option to buy or borrow a water meter monitor to calculate their water use and 
receive an alert if a leak occurred. Unfortunately, due to technical issues with the water meter 
monitors, this program has been suspended until the manufacturer releases an upgraded model that 
is more user-friendly. 

5.2.1.9 Consumption History on Customer Bill Statements 
The District provides historical consumption data on bills to assist customers in understanding how 
their use varies throughout the year and from year to year. This information helps customers make 
informed choices about how they manage their water use, including implementing conservation 
efforts. Additionally, unexpected increases in use can alert customers to possible leaks. The District’s 
customer bills have included historical use data since 1991. The bills include a bar graph showing 
water use for the previous 24 months, which can be helpful in showing customers the difference 
between their summer and winter water use. 

5.2.1.10 Large Meter Testing 
Due to the mechanical nature of a water meter, accuracy decreases as the meter ages. Since 2005, 
the District has worked with a meter repair contractor to perform testing, recalibration, and repair 
work on 2-inch and larger meters and fire hydrant meters within the distribution system. The meters 
are flow-tested for high, medium, and low accuracy rates. Meters that are under-reading or leaking 
are repaired or replaced. Approximately one-third of all large meters within the system are tested 
each year. In the spring, hydrant meters are tested and calibrated in advance of the upswing in use 
by customers for summer construction projects, crop irrigation, and livestock watering. 

5.2.2 Estimated Savings 
The estimated WUE savings the District achieved from 2008 to 2013 are shown in Table 5-3. It is 
estimated that the program will have saved approximately 1.8 million gallons by the end of 2013. 
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Table 5-3.  Estimated Savings Achieved by 2008–2013 WUE Program 

Measure 
Estimated Average Annual Savings 

2008 2009 2010 2011 2012 2013 

Public Outreach N/Q N/Q N/Q N/Q N/Q N/Q 

Indoor Retrofit Kits 159,012 159,012 159,012 159,012 159,012 424,032 

Shower Timers -- N/Q N/Q N/Q N/Q N/Q 

School Outreach N/Q N/Q N/Q N/Q N/Q N/Q 

Toilet Leak Kits N/Q N/Q N/Q N/Q N/Q N/Q 

Soil Moisture Meters -- -- -- -- N/Q N/Q 

Rain Barrel Program -- -- 60,000 120,000 180,000 210,000 

System Leak Detection & Repair N/Q N/Q N/Q N/Q N/Q N/Q 

Bill Showing Consumption History N/Q N/Q N/Q N/Q N/Q N/Q 

Large Meter Testing N/Q N/Q N/Q N/Q N/Q N/Q 

Annual Total 159,012 159,012 219,012 279,012 339,012 634,032 

Cumulative Total -- -- -- -- -- 1,789,092 

*N/Q = Not Quantifiable 

2008–2013 WUE PROGRAM MEASURE ASSUMPTIONS 

The numbers listed in Table 5-3 are based on the following assumptions: 

• 80 indoor retrofit kits were distributed free in Year 1 

• 15% implementation rate 

• Household use based on 2.52 people/household 

• Shower times based on national average of 8.2 minutes/shower 

• Showerhead/faucet flow rates multiplied by 0.675 to obtain average actual flow rates 

• Showerheads/faucets, post-1994 rated at 2.5 gallons/minute 

• Rain barrel turnover rate at 11 times per year 
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5.2.3 Water Loss Control Action Plan 
As a result of the 3-year rolling average for DSL being 11.1%, the District is required to complete a 
Water Loss Control Action Plan (WLCAP) according to WAC 246-290-820(1)(b)(iv) and 246-290-
820(4).  The District has a goal of reducing the DSL to less than 10% by 2015.  Items of the WLCAP are 
discussed in this chapter, and are summarized below: 

• The total water production, consumption, and DSL will be tracked and calculated on a monthly 
basis instead of a yearly basis to better track the DSL throughout the year, and to determine 
which WLCAP activities are having the biggest effect on the overall DSL.  More frequent analysis 
of the data will help provide greater accuracy and confidence in the data being collected. 

• The District has a program for large meter testing where one-third of all large meters are tested 
each year.  In addition, all of the fire hydrant meters are tested and calibrated each spring in 
advance of the summer construction projects, crop irrigation, and livestock watering.  This 
activity is funded through an operations budget and is routinely scheduled by District staff. 

• The District will be replacing the water meter for the raw water that enters the WTP, as well as 
the two finished water meters on the transmission lines to Sedro-Woolley and Mount Vernon as 
they leave the WTP.  This will be completed in early 2015 with an approximate cost of $50,000. 

• The District will be replacing some of the large Metron water meters that are considered 
inaccurate based on their age.  This will be completed in early 2015 with an approximate cost of 
$20,000. 

• The District has an aggressive program of replacing aging and leaking water lines, as discussed in 
Chapter 10.  Replacement of these lines is funded by the District’s capital budget. 

• As part of the District’s new Asset Management program, a program will be implemented for 
inspecting system valves on a routine basis and repairing leaking valves as they are discovered.  
This activity will be funded through an operations budget. 

• The District has a goal of repairing leaks as soon as they are found or when the District is notified. 

• The District provides historical consumption data on each customer bill to track water usage.  
Any unexpected increases in use can alert customers to possible leaks and help the District repair 
those leaks. 

All of these items in the WLCAP will be funded through a specific line item created in the 2014 
budget to fund the WLCAP.  In addition, the District will consider completing the International Water 
Association’s (IWA) water audit to better ensure that the DSL is reduced to a manageable level.  The 
District is very concerned with the amount of DSL and is committed to finding, repairing, and meeting 
the established DSL by 2015. 
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5.3 2014–2019 Water Use Efficiency Program 

5.3.1 Goals 

1. Save a cumulative total of 6 million gallons of water by 2019. 

2. Reduce distribution system leakage to 10% or less of total water produced per year.  

5.3.2 Measures 
The District’s conservation program for 2014–2019 consists of the 10 measures listed in Table 5-4. 
Descriptions of each measure are provided below. All measures will be implemented during Years 1-6 
of the plan.  The program reflects a continuation and/or enhancement of many of the measures in 
the District’s 2008–2013 program. 

Table 5-4.  2014–2019 Water Use Efficiency Measures 

Measure 
Number Measure New/ Existing 

1 Public Outreach Existing 

2 Indoor Retrofit Kits Existing 

3 Shower Timers Existing 

4 School Outreach Existing 

5 Toilet Leak Kits Existing 

6 Soil Moisture Meters Existing 

7 Rain Barrel Program Existing 

8 System Leak Detection & Repair Existing 

9 Bill Showing Consumption History Existing 

10 Large Meter Testing Existing 

 

5.3.2.1 Public Outreach 
The District will continue its various public outreach activities, as previously described in Section 
5.2.1.1.  In addition, the District will explore workshop opportunities and partnerships that address 
such topics as drip irrigation systems, use of pre-rinse spray valves in commercial and institutional 
kitchens, low water use landscaping, and toilet and urinal retrofits. Evaluation will consist of tracking 
the number of programs conducted and the number of program participants reached annually by 
District public outreach programs. 
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5.3.2.2 Indoor Retrofit Kits 
The District will continue providing customers with showerheads and faucet aerators to replace their 
less efficient fixtures, as previously described in Section 5.2.1.2. Evaluation will consist of annually 
tracking the number of showerheads and aerators provided. This value will then be multiplied by the 
per unit reduction in consumption for each efficient showerhead and aerator installed to determine 
the water savings achieved. 

5.3.2.3 Shower Timers 
The District will continue offering free 5-minute shower timers to customers, as previously described 
in Section 5.2.1.3. The timers provide a visual reminder to people that they can easily reduce 
household water consumption by shortening time spent in the shower, even by 1 minute. Evaluation 
will consist of tracking the number of timers distributed. 

5.3.2.4 School Outreach 
The District will continue providing school-based education programs, as previously described in 
Section 5.2.1.4. Evaluation will consist of tracking the number of programs conducted and the 
number of teachers and students reached annually by District education programs. 

5.3.2.5 Toilet Leak Kits 
The District will continue providing free toilet leak detection kits to customers, as previously 
described in Section 5.2.1.5. Messaging will include detailed information focused on the reasons why 
toilet tanks typically leak and how to fix leaks. Evaluation will consist of annually tracking the number 
of leak detection kits provided to customers.  

5.3.2.6 Soil Moisture Meters 
The District will continue providing customers soil moisture meters, as previously described in 
Section 5.2.1.6. Evaluation will consist of annually tracking the number of soil moisture meters 
provided to customers. 

5.3.2.7 Rain Barrel Program 
The District will continue offering workshops and selling customers rain barrels, as previously 
described in Section 5.2.1.7. Evaluation will consist of annually tracking the number of rain barrels 
sold and distributed. This value will then be multiplied by the estimated gallons saved per barrel 
during the growing season to determine the total water savings achieved. The District will also seek 
out partnerships with outside organizations to market and creatively promote the rain barrel 
program. 

5.3.2.8 System Leak Detection and Repair 
The District will continue with its leak detection and repair, as previously described in Section 5.2.1.8. 
Evaluation will consist of tracking the number of water leak adjustments processed annually. 
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5.3.2.9 Bills Showing Consumption History 
The District will continue providing bills that show consumption history, as previously described in 
Section 5.2.1.9.  

5.3.2.10 Large Meter Testing 
The District will continue with its large meter testing and calibration program, as previously 
described in Section 5.2.1.10. Evaluation will consist of tracking the number of meter repairs 
performed annually. 

5.3.3 Estimated Savings 
The estimated savings and costs of the conservation program are shown in Table 5-5. At full program 
implementation at the end of 2019, it is estimated that the program will have saved approximately 6 
million gallons.  

The program will be funded through rate increases and is included in the budget discussed in Chapter 
11. The savings achieved by the program, and the corresponding progress toward reaching the 
District’s savings goal, will be estimated by tracking the number of devices distributed and 
multiplying them by their per-unit savings.  

Table 5-5.  Estimated Savings Achieved by 2014–2019 WUE Program 

Measure 
Estimated Average Annual Savings 

2014 2015 2016 2017 2018 2019 

Public Outreach N/Q N/Q N/Q N/Q N/Q N/Q 

Indoor Retrofit Kits 265,020 530,040 795,060 1,060,080 1,325,100 1,590,120 

Shower Timers N/Q N/Q N/Q N/Q N/Q N/Q 

School Outreach N/Q N/Q N/Q N/Q N/Q N/Q 

Toilet Leak Kits N/Q N/Q N/Q N/Q N/Q N/Q 

Soil Moisture Meters N/Q N/Q N/Q N/Q N/Q N/Q 

Rain Barrel Program 21,000 42,000 63,000 84,000 105,000 126,000 

System Leak Detection & Repair N/Q N/Q N/Q N/Q N/Q N/Q 

Bill Showing Consumption History N/Q N/Q N/Q N/Q N/Q N/Q 

Large Meter Testing N/Q N/Q N/Q N/Q N/Q N/Q 

Annual Total 286,020 572,040 858,060 1,144,080 1,430,100 1,716,120 

Cumulative Total -- -- -- -- -- 6,006,420 

*N/Q = Not Quantifiable 
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2014–2019 WUE PROGRAM MEASURE ASSUMPTIONS 
The numbers listed in Table 5-5 are based on the following assumptions: 

• 25 indoor retrofit kits sold per year 

• 80% implementation rate 

• Household use based on 2.52 people/household 

• Shower times based on national average of 8.2 minutes/shower 

• Showerhead/faucet flows rates multiplied by 0.675 to obtain average actual flow rates 

• Showerheads/faucets, post-1994 rated at 2.5 gallons/minute 

• 35 rain barrels sold/distributed per year 

• Rain barrel turnover rate at 11 times per year 

5.3.4 Effect on Demand 
It is anticipated that the conservation program will be implemented evenly over the 6-year planning 
period; that is, one-sixth of the devices will be sold each year and one-sixth of the rebates will be 
distributed each year, with savings accumulating over time. The cumulative annual savings, as well as 
its relationship to the demand forecast, is provided in Table 5-6. 

Table 5-6.  Savings Schedule and Impact on Average Demand 

Year 
Projected 

Demand Without 
Conservation 

(ADD gpd) 

Cumulative 
Annual 
Savings 

(gal. per year) 

Projected 
Demand With 
Conservation 

(ADD gpd) 

Demand 
Reduction 
(Percent) 

2014 8,052,552 286,020 8,051,770 0.009% 

2015 8,027,357 572,040 8,025,794 0.019% 

2016 8,091,189 858,060 8,088,844 0.029% 

2017 8,155,566 1,144,080 8,152,440 0.039% 

2018 8,220,490 1,430,100 8,216,583 0.048% 

2019 8,285,967 1,716,120 8,281,278 0.057% 

ADD=Average Day Demand; gpd=gallons per day 
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6 SYSTEM ANALYSIS 
This chapter provides an evaluation of the District’s water system components from source to 
customer taps, and the ability to meet current and projected water supply needs.  Hydraulic 
modeling was performed to identify system deficiencies and to generate recommended system 
upgrades for inclusion in the Capital Improvement Plan (CIP).   

6.1 Distribution System Design Standards 
The District has established design standards for all water system improvement projects, whether 
designed by the District or by an outside engineering firm.  The intent is that all projects be designed 
to the same standard to ensure uniformity of the final product and of cost to the financier.  The 
design and construction standards are discussed in Chapter 9.  Standard material and construction 
specifications are outlined in the District’s Water Policy Manual.  The design standards and 
material/construction specifications are the minimum allowed by the District, with the potential for 
more stringent requirements based on the relationship of the project to overall District water plan 
development. 

6.1.1 Fire Protection 
Although already addressed in the Water Policy Manual, fire protection requires a specific discussion 
because of its tie to the CWSP Regional Supplement.  Fire protection by fire hydrants and/or by other 
means shall be as required by the fire marshal for Skagit County or the respective city.  Spacing of fire 
hydrants shall be as determined by the fire marshal, using the values in Table 6-1 as a minimum 
standard.  The cost of each hydrant installation required by the fire marshal for a customer project 
shall be borne totally by that customer.  The cost for each new hydrant installation required by the 
fire marshal for a District-sponsored water line replacement project shall be borne by the District.  
The cost of each additional fire hydrant requested by another party outside of the fire marshal 
requirements shall be borne by that party. 
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Table 6-1.  Minimum Fire Flow and Hydrant Spacing 

Minimum Fire Flow Design Standards For  
New And Expanding Water Systems(1) 

 
 
Land Use Designations Or Densities 

Minimum 
Fire Flow 
(Gallons Per 
Minute) 

 
Minimum 
Duration 
(Minutes) 

Maximum 
Hydrant 
Spacing  
(Feet) 

Urban Growth Areas (2)    
Industrial  1500  60  (3) 
Commercial 1500  60  (3) 

Multi-Family Residential 1500  60  500 
Single-Family & Duplex Residential 1000  60  500 
Non-Urban Growth Areas    
Commercial / Industrial 1500 (4) 60 (4) (4) 
1 Dwelling Unit Per Lot Less Than 2.5 Acres  500 (5) 30 (5)   900 (5) 
1 Dwelling Unit Per Lot 2.5 Acres Or Larger NONE (5)  NONE (5)  NONE (5), 

(6)  
Natural Resource Lands NONE (5)  NONE (5)  (5), (6) 

(1) The design standards may be amended to reflect changes to Comprehensive Plan land use designations 
and/or their densities.   Proposed amendments will be presented to the Skagit County CWSP WUCC for 
approval. 

(2)  These criteria establish a minimum water system design standard.  Each water system in an urban growth 
area must comply with the standards of the local government with jurisdiction.  When there are different or 
conflicting standards, the most stringent standard shall apply.  Prior to the issuance of a development permit, 
the approving authority shall establish fire flow, duration and hydrant spacing requirements. 

(3) As determined by the appropriate fire official. 
(4)  Fire flow for individual buildings or groups of buildings is to be determined by the Skagit County Fire Marshal 

per Uniform Fire Code Appendix IIIA and the Skagit County Fire Marshal policy on fire flow.  The application 
of lesser or alternative standards shall be in accordance with Section 4.3.5 (Interpretation of Standards).    

(5)  Fire flow will be required for a Conservation and Reserve Development (CaRD) land division as follows. 
CaRD 

Characteristics 
 

Fire Flow Requirement 
 5 or more lots  
 

Option 1: Fire flow of 500 gpm for 30 minutes with hydrant spacing of 900 
ft. or, 

Option 2: Fire Marshal approved fire prevention water system that provides 
adequate pressure and flow to support NFPA 13D sprinkler 
systems is required for all residential dwellings.  In addition, if the 
property is located in an Industrial Forest, Secondary Forest, or 
Rural Resource designated land the fire protection requirements 
as listed in Skagit County Code 14.04.190(14)(b)(iii)(b-e) also 
apply.  

4 or fewer lots  
 

None required, unless the property is located in an Industrial Forest, Secondary 
Forest, or Rural Resource designated land.  If the property is located in such 
designated land the fire protection requirements as listed in Skagit County Code 
14.04.190(14)(b)(iii)(b-e) apply.  However, NFPA 13D sprinklers are only 
applicable to residential dwellings.  

As of the effective date of the CWSP, where in-fill development or extension of an existing water system 
occurs to serve an existing platted lot, the Skagit County Fire Marshal may limit the requirement for fire flow or 
fire suppression in accordance with Table 4-1 to the newly developed lot only.  Group B public systems may 
choose to separate the fire flow from water flow.   Separate tank and hydrant(s) location is subject to Skagit 
County Fire Marshal approval.  

(6) Hydrants shall be installed when water lines are installed or replaced and are capable of supplying a tanker 
truck with a minimum of 500 gallons per minute at a minimum residual pressure of 20 psi.  Tanker truck filling 
hydrants are to be located at major roadway intersections and along roads at a spacing not to exceed one 
mile to assist in fire protection.  
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6.1.2 Distribution System 
The following water distribution system design standards are from the District’s Water Policy 
Manual.  They are an overview of the design and construction standards, with more detail available 
in Chapter 9. 

PRESSURE 
The District has a desirable and allowable pressure range for all new construction (see Table 6-2).  
The pressure is measured at the water meter.  If the pressure is greater than 80 psi at the water 
meter, individual pressure reducing valves are required on each service connection. 

Table 6-2.  Pressure Standards 

 Allowable Desirable 

Minimum (psi) 30 40 

Maximum (psi) 125 80 

 

MINIMUM PIPE DIAMETER 
• 8-inch diameter minimum as a general rule 

• 6-inch diameter is allowable if there is no likelihood of a future water line extension.  Use of any 
pipe with a diameter smaller than 8 inches must be approved by the District’s Engineering 
Department. 

Refer to the Water Policy Manual for specific issues related to water line construction as it pertains 
to new development. 

FIRE FLOW REQUIREMENTS 
A minimum of 20 psi must be maintained at the nearest fire hydrant and also throughout the entire 
system.  The fire flow requirements are as set out in Table 6-1. 

VALVE AND HYDRANT SPACING 
• Water valves are usually placed on each leg of a tee or a cross, depending on the location of 

nearby valves.   

• Air vacuum /relief valves shall be placed at local high points in the water line and at the direction 
of the District. 

• Fire hydrant locations are as provided in Table 6-1.  

Other specific valve location requirements are provided in the District’s Water Policy Manual. 
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6.2 Water Rights Analysis 
As described in Chapter 4, the existing (2012) Average Day Demand (ADD) is 7.98 MGD, which 
equates to 8,963 acre-feet per year (afy), with a Maximum Day Demand (MDD) of 12.68 MGD, which 
equates to 19.6 cubic feet per second (cfs) on a continuous basis. The 20-year (2033) forecast 
indicates an ADD of 9.49 MGD, which equates to 10,659 afy, and an MDD of 16.42 MGD, which 
equates to 25.41 cfs on a continuous basis. The forecast at the expiration of the MOA (2046) 
indicates an ADD of 10.77 MGD, which equates to 12,097 afy, and an MDD of 18.64 MGD, which 
equates to 28.84 cfs on a continuous basis. 

By comparing the District’s water rights to the existing and projected demands for the 6-year and 20-
year planning periods, it can be seen that the District has adequate water rights to meet these 
projected demands. The District also has adequate water rights to meet projected demands at the 
expiration of the MOA in 2046. Chapter 7 includes a detailed description of water rights and a water 
rights self-assessment is included in Appendix A. Table 6-3 provides a summary of the comparison of 
water rights to existing and forecasted demands. 

Table 6-3.  Comparison of Water Rights to Existing and Future Demand 

  

Existing Water Rights Existing and Projected Demands 
Partially 

Subject to 
Instream Flow 

Rules 

Exempt from 
Instream Flow 

Rules 
2012 

(Actual) 
2019 

(Forecast) 
2033 

(Forecast) 
2046 

(Forecast) 

Average Day Demand-ADD 
(MGD) 35.80 27.52 7.98 8.29 9.49 10.77 

Maximum Day Demand-MDD 
(MGD) 35.80 27.52 12.68 14.33 16.42 18.64 

Continuous use based on 
MDD (cfs) 55.39 42.59 19.62 22.17 25.41 28.84 

Annual Withdrawal-Qa (afy) 18,755 18,755 8,963 9,311 10,659 12,097 

 

6.3 Source Capacity Analysis 

6.3.1 Design Criteria 
According to DOH planning requirements, sources of supply must be sufficient to meet MDD.  This 
requirement applies to each pressure zone within a system, as well as for the entire system.  The 
source capacity analysis presented below examines the ability of the existing sources of supply to 
meet this requirement.  The analysis is done by comparing the District’s water demand forecast, 
presented in Chapter 4, with current source capacities.  All evaluations assume 18 hours per day 
source operation, unless otherwise noted. 
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6.3.2 Source Capacity Evaluation 
Two levels of source capacity evaluation were conducted: 

• The first level is for the entire Judy System, using the District’s water treatment plant (WTP) as 
the source.  This analysis includes the demands from all customers in the Judy System. 

• The second level of source capacity evaluation is for all the different pressure zones and pressure 
zone combinations within the Judy System.  A separate evaluation was completed for each 
pressure zone or pressure zone combination that has a dedicated source involving a pump 
station.  Zones that are fed by a pump station or a pressure-reducing valve (PRV) station were 
included in a source analysis when they exclusively provide water to another zone.  For example, 
the Fir–Waugh booster station provides water to the 560-foot HGL pressure zone, which then 
serves the 420-foot HGL pressure zone through PRVs.  The source analysis for the 560-foot HGL 
zone includes the demand for the 420-foot HGL zone. 

Table 6-4 shows the source analysis for the entire Judy System.  It shows that there is a surplus of 
water source available for the entire system up to 2033 based on the capacity of the WTP, and that 
utilization of the maximum water rights available allows for a maximum of over 129,000 equivalent 
residential units (ERUs). 

Table 6-4.  Evaluation of Source Adequacy for the Judy System 

      Year 
      2014 2019 2033 Max(4) 
Projected ERUs and Demand(1)         
   Equivalent Residential Units (ERUs) 45,210  47,038  53,878  129,092  
   Average Day Demand (gpd) 7,247,297  7,540,230  8,636,710  20,693,642(5)  
    Maximum Day Demand (gpd) 12,537,823  13,044,598  14,941,508  35,800,000  
Available Existing Source         
   Skagit PUD Water Treatment Plant(2) (gpd) 24,000,000  24,000,000  24,000,000  35,800,000  

Source Surplus/(Deficiency) (gpd)(3) 11,462,177  10,955,402  9,058,492  0  
Notes: 

     
 

1. Projected demands as presented in Chapter 4.  This includes all of the District's service area, including industrial and 
wholesale customers.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU). 

 

2. The current treatment capacity of the WTP is 24 MGD.  The maximum water right is equal to 35.8 MGD and is used for 
the maximum case.  

 
3. Calculation based on Maximum Day Demand.     

 4. Maximum ERUs to be served with existing sources, based on maximum production rate. 

 
5. A peaking factor of 1.73 was used to back-calculate the Average Day Demand based on the Maximum Day Demand. 

 

Table 6-5 summarizes the source analysis for each of the individual pressure zones.  The individual 
pressure zone analysis includes the projected number of ERUs for the given planning year and the 
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associated surplus or deficiency in the amount of source for that year.  Details of each pressure zone 
analysis are included in Appendix I. 

Table 6-5.  Source Analysis Summary 

 2014 2019 2033 Maximum 

Pressure Zone ERUs 
Surplus/ 

(Deficiency) 
(gal) 

ERUs 
Surplus/ 

(Deficiency) 
(gal) 

ERUs 
Surplus/ 

(Deficiency) 
(gal) 

ERUs 

180/214A,E (Burl-
Custer) 9,218 18,683,556 9,591 18,580,226 10,986 18,193,448 76,590 

195/214C,D,F (MTV-
County)/290 12,931 68,053,907 13,454 67,908,958 15,410 67,366,400 258,327 

214B (SW) 5,431 28,589,734 5,651 28,528,851 6,473 28,300,961 108,523 

220/322A,B 7,350 16,998,572 7,647 16,916,187 8,759 16,607,814 68,645 

230/270/290 3,747 4,576,969 3,898 4,534,971 4,465 4,377,771 20,251 

284 300 6,771,086 313 6,767,719 358 6,755,114 24,716 

322C (Cascade 1) 31 45,498 32 45,154 37 43,868 195 

350 580 12,511,218 603 12,504,719 691 12,480,394 45,694 

356A 817 3,013,533 850 3,004,380 973 2,970,116 11,683 

365 176 3,191,252 183 3,189,281 209 3,181,906 11,683 

412 91 39,684 94 38,669 108 34,869 234 

430 80 2,569,835 83 2,568,939 95 2,565,586 9,347 

450 118 (4,567) 122 (5,886) 140 (10,825) 101 

456 48 796,792 50 796,259 57 794,260 2,921 

459A,B,C 947 6,937,498 985 6,926,888 1,128 6,887,173 25,963 

463 76 195,036 79 194,189 90 191,017 779 

506/415 66 262,536 69 261,798 78 259,034 1,013 

560/420/356B 3,028 780,225 3,151 746,281 3,609 619,227 5,842 

592 37 205,620 39 205,200 45 203,630 779 

645  193 16,000 218 6,000 250 (14,000) 209 

684 57 92,168 59 91,529 68 89,133 389 

705 42 9,902 44 9,429 50 7,659 78 

858/720 41 204,602 43 204,142 49 202,417 779 
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Based on the evaluation of each individual pressure zone, only the 450-foot HGL and 645-foot HGL 
zones have a source deficiency that will limit the growth of that particular zone within this planning 
period.  Both of these pressure zones are small areas with a limited amount of demand and are 
supplied by a small booster station.  There are no current plans to increase the source of supply for 
these zones. 

6.4 Storage Capacity Analysis 

6.4.1 Design Criteria 
Water storage is required for the District’s water distribution system to provide equalizing capacity 
for diurnal peak demands during high-demand periods and to provide emergency supply for fire 
protection and other purposes.  According to DOH requirements, water system storage volume is 
comprised of five separate components: 

• Operating storage volume 

• Equalizing storage volume 

• Fire flow storage volume 

• Standby storage volume 

• Dead storage volume 

These required volume components are illustrated in Figure 6-1.  All storage components are 
described in more detail below. 

The demands on a reservoir are used to calculate the equalizing and standby storage volume 
requirements.  These demands are defined as any volume that could be required from the reservoir, 
even if the demands are not served by gravity.  The criteria for storage volume requirements are to 
include demands that may be required out of the reservoir by any means, including pump stations. 

OPERATING AND DEAD STORAGE VOLUMES 
Operating volume is the water that lies between low and high water storage levels set by District 
operations staff to control system pumps and flow control valves. The operating volumes for the 
District reservoirs are typically about 5 feet high. The dead volume is the volume at the bottom of the 
tank that cannot be used because it is physically too low to provide sufficient pressures. Operating 
and dead storage volumes are subtracted from total storage to determine the effective storage 
available for equalizing, standby, and fire flow. 
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EQUALIZING STORAGE VOLUME 
Equalizing volume is the total volume needed to moderate daily fluctuations in diurnal demands 
during periods when the demand exceeds the capacity of the supply system. Equalizing volume 
requirements are greatest on the day of peak demand. Operation of a properly balanced system 
results in (1) replenishment of storage facilities during times of day when the demand curve is below 
the capacity of the supply system, and (2) depletion of storage facilities when the demand exceeds 
the supply capacity. The equalizing volume of a storage tank must be located at an elevation that 
provides a minimum pressure of 30 psi to all customers served by the tank. 

Equalizing storage volume is calculated based on the peak hour demand (PHD) as defined by the DOH 
Water System Design Manual (WSDM) (December 2009). This storage is the greater of either (a) 
[(PHD - Total Available Source) * 150 minutes], or (b) 5% of MDD. PHD is also defined in the WSDM. 
For the storage analysis conducted as part of this Water System Plan, the formula is also documented 
in the footnotes of each storage table included in Appendix I for the complete storage analysis. 

The total available source is defined as the total of all active source capacities into the interested 
zone except emergency sources (such as a fire pump). The total available source is documented in 
the footnotes of each storage table included in Appendix I for the complete storage analysis. 

The 5% of MDD is not an equalizing requirement, but is included so that equalizing storage is never 
zero. 

FIRE FLOW STORAGE VOLUME 
The required fire flow volume for a given pressure zone or zone combination is calculated as the 
required fire flow multiplied by the required duration, as established by the local fire authority. 
Required fire flows and durations vary across the service area, depending on the zoning and land use. 
The maximum fire flow requirement considered in this analysis is 1,500 gpm for 1 hour, which applies 
to portions of the District where commercial and industrial development exists. Single-family 
residential fire flow requirements are 1,000 gpm for 1 hour. The detail of the fire flow requirement 
for each storage analysis is documented in the footnotes of each storage table included in Appendix I 
for the complete storage analysis. 

The fire flow volume of a storage tank must be located at an elevation that provides a minimum 
pressure of 20 psi to all customers served by the tank. 

DOH allows for optional “nesting” of the fire flow and standby storage volumes. Nesting is when only 
the larger of the two components is used, rather than the sum of both components. While there are 
reservoirs that have nesting included in the design, the District does not typically allow nesting, 
resulting in a more conservative analysis. 
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Figure 6-1.  Reservoir Storage Components 

STANDBY STORAGE VOLUME 
Standby volume is required to supply reasonable system demands during a foreseeable system 
emergency or outage. A key concept in establishing standby volume is distinguishing between 
reasonable system outages and major system emergencies, as follows: 

1. Reasonable System Outages: These are addressed by standby storage. These are outages that 
can be expected to occur under normal operating conditions, such as a pipeline failure, power 
outage, or valve failure. 

2. Major System Emergencies: These are not addressed by standby storage. These are intended to 
be covered by emergency system operations planning, because construction of sufficient reserve 
volume to accommodate sustained system demands under emergency conditions is not 
economically feasible. Examples include outages due to an earthquake or problems at the water 
treatment plant resulting in a longer-term plant shutdown. 
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DOH has established guidelines for determining minimum required standby volume. This component 
is calculated as the greater of (1) two times the Average Day Demand (ADD), less multi-source credit; 
or (2) 200 gallons per day times the number of ERUs served by the storage facility. The multi-source 
credit is applicable only for pressure zones that have multiple sources of supply, and allows the 
required standby storage volume in such instances to be reduced. The credit assumes the largest 
source of supply is out of service; thus, it is calculated as the total source available to a particular 
pressure zone, or zone combination, less the capacity of the largest source. No credit is allowed for 
zones having only one source of supply.   

The District has a goal of providing at least 2 days of MDD in standby storage for each ERU.  Based on 
the District’s current MDD of approximately 278 gallons per day per ERU (gpd/ERU), the standby 
storage goal for the District is 300 gpd/ERU, for a total of 600 gallons per ERU.   

6.4.2 Storage Capacity Evaluation 
The storage capacity evaluation is based on two primary calculations: 

1. Comparison of available versus required storage located at an elevation that provides at least 30 
psi to the highest customer in the zone during typical situations. This evaluates the ability of 
existing storage facilities to provide required operational and equalizing storage volumes under 
current and future conditions. 

2. Comparison of available versus required storage located at an elevation that provides at least 20 
psi to the highest customer in the zone during emergency situations. This evaluates the ability of 
existing storage facilities to provide required operational, equalizing, standby, and fire flow 
storage volumes under current and future conditions. 

These two calculations are conducted for each pressure zone, or combination of pressure zones. The 
pressure requirement must be met at the highest service area in the zone or zones that are served by 
gravity by the system’s reservoirs. Based on the locations of District reservoirs, and the 
interconnectedness of the various pressure zones via PRVs, multiple pressure zone combinations 
were considered in this analysis. 

The storage analysis was conducted for the District’s entire service area. Per the water supply 
agreements with its wholesale customers, the District will provide uninterrupted water service if 
possible, but is not committed to storing water for these users in case of circumstances beyond the 
District’s control. Such circumstances could include, but are not limited to, Acts of God, sabotage, 
war, fires, floods, earthquakes, power failure or other catastrophes, strikes, or failure or breakdown 
of the water transmission lines or water treatment plant.  However, to be conservative in the storage 
analysis, the wholesale customers were included in the calculations. 

6-10 Skagit PUD Water System Plan 
 August 2014 



  

Table 6-6 includes the storage analysis for the entire Judy System.  Based on the current storage 
available in the Judy System, including the new 6-MG Division Street Reservoir replacing the existing 
1-MG reservoir, there is surplus storage available throughout the planning period according to DOH 
requirements. 

Another item to note in the storage analysis is that the District has nearly 6 MG of storage at the 
clearwells located at the WTP.  This storage was distributed to various pressure zones within the 
system that did not already have storage, primarily the 214-foot HGL pressure zones and the 459-
foot HGL pressure zones.  Each individual storage evaluation indicates the amount of storage 
distributed to that particular zone. 

Table 6-7 summarizes the storage analysis for each of the individual pressure zones.  The individual 
pressure zone analysis includes the projected number of ERUs for the given planning year and the 
associated surplus or deficiency in the amount of source for that year.  Details of each pressure zone 
analysis are included in Appendix I. 
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Table 6-6.  Evaluation of Storage Adequacy for Judy System 

    Year 
    2014 2019 2033 Max(12) 
Projected ERUs and Demand(1)         
  Equivalent Residential Units (ERUs)(2) 45,210  47,038  53,878  76,812  
  Average Day Demand (gpd) 7,247,297  7,540,20  8,636,710  12,313,053  
  Maximum Day Demand (gpd) 12,537,823  13,044,598  14,941,508  21,301,582  
Available Source (gpd)         
  Water Treatment Plant Source(3) 24,000,000  24,000,000  24,000,000  35,800,000  
Multi-Source Credit (gpd)(4)         
Required Storage Components         
  Operational Storage (gal)(5) 3,001,281  3,001,281  3,001,281  3,001,281  
  Equalizing Storage (gal)(6) 626,891  652,230  747,075  1,065,079  
  Standby Storage (gal)(7) 18,084,107  18,815,062  21,551,096  30,724,640  
  Fire Flow Storage (gal)(8) 90,000  90,000  90,000  90,000  
Required Storage Criteria         
  Greater than 30 psi at highest meter (gal)(9) 3,628,172  3,653,511  3,748,356  4,066,360  
  Greater than 20 psi at highest meter (gal)(10) 21,802,280  22,558,573  25,389,453  34,881,000  
Existing Storage Greater Than 30 psi (gal)(11)         
  TOTAL  29,881,000  34,881,000  34,881,000  34,881,000  
Storage Surplus/(Deficiency) at 30 psi (gal) 26,252,828  31,227,489  31,132,644  30,814,640  
Existing Storage Greater Than 20 psi (gal)(11)         
  TOTAL 29,881,000  34,881,000  34,881,000  34,881,000  
Storage Surplus/(Deficiency) at 20 psi (gal) 8,078,720 12,322,427  9,491,547 0  

 

1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 
gpd/ERU). 

2. Number of ERUs is based on Average Day Demand divided by 160 gpd per ERU. 
3. Available source is assumed to be the current treatment capacity of the water treatment plant of 24 MGD.  The maximum 

water right is equal to 35.8 MGD and is used for the maximum case. 
4. No multi-source credit is used. 
5. Required operational storage is based on storage tank level when pump turns on.  The volume indicated is the total 

operational volume in the system. 
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD]. 

PHD: (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18 
(C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
(N is the number of ERUs) 

7. Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  
PUD has a goal of 2*MDD per ERU, equivalent to 600 gallons per ERU. 

8. Required fire flow storage = 1,500 gpm x 1 hour for commercial, industrial, and multi-family construction in the Urban 
Growth Area (UGA). 

9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage. 
10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire 

flow storage. 
11. The 20 psi and 30 psi requirement is based on the highest service within any given pressure zone, and total storage 

available within the system. 
12. Maximum ERUs supported by available storage. 
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Table 6-7.  Storage Analysis Summary 

 2014 2019 2033 Maximum 

Pressure Zone ERUs Surplus/ 
(Deficiency) ERUs Surplus/ 

(Deficiency) ERUs Surplus/ 
(Deficiency) ERUs 

180/214A,E (Burl-
Custer) 9,218 869,087 9,591 714,880 10,986 137,668 11,318 

195/214C,D,F (MTV-
County)/290 12,931 1,695,197 13,454 1,461,969 15,410 588,977 16,730 

214B (SW) 5,431 2,193,353 5,651 2,102,493 6,473 1,762,398 10,731 

220/322A,B 7,350 (2,387,022) 7,647 1,980,419 8,759 1,484,236 12,085 

230/270/290 3,747 537,525 3,898 302,961 4,465 68,361 4,630 

284 300 808,492 313 803,466 358 784,655 2,157 

322 (Cascade 1) 31 30,583 32 30,016 37 27,892 97 

350 580 (300,945) 603 (310,643) 691 (346,946) 0 

356A 817 109,919 850 96,258 973 45,125 1,082 

365 176 495,443 183 492,503 209 481,496 1,373 

412 91 (2,075) 94 (3,751) 108 (10,023) 86 

430 80 36,133 83 34,796 95 29,791 167 

450 118 (90,831) 122 (93,010) 140 (101,163) 0 

456 48 752,358 50 751,562 57 748,580 1,866 

459A,B,C 947 (283,702) 985 (300,774) 1,128 (364,677) 311 

463 76 299,340 79 298,075 90 293,342 741 

506/415 66 101,461 69 100,359 78 96,236 311 

560/420/356B 3,028 2,622,266 3,151 2,571,610 3,609 2,382,000 9,043 

592 37 (14,777) 39 (15,403) 45 (17,747) 2 

645 193 224,273 218 213,792 250 200,315 728 

684 57 9,836 59 8,881 68 5,306 81 

705 42 (47,630) 44 (48,435) 50 (51,448) 0 

858/720 41 (9,510) 43 (10,197) 49 (12,771) 18 

 

Skagit PUD Water System Plan 6-13 
August 2014 



 
 

Looking at the results of Table 6-7, there are a few zones that show a deficiency in the amount of 
storage required.  Each of the deficient zones is addressed below. 

180/214-foot HGL (214A, E) – This pressure zone is located in Burlington and the northern part of 
Skagit County.  While there will not be a storage deficiency during the planning period, the total 
storage will be greatly reduced by 2033.  Because this is the District’s second-largest pressure zone in 
terms of overall demand and total ERUs, adding storage would be prudent to achieve the District’s 
goal of 600 gallons per ERU of standby storage.  Therefore, a new reservoir is planned for this area as 
part of the CIP program; see Chapter 10 for details. 

195-foot and 214-foot HGL (214C, D, F)/290 – This pressure zone is located in Mount Vernon, the 
southern part of Skagit County, and Pleasant Ridge.  For the 214 and 195 portions of this pressure 
zone there will not be a storage deficiency during the planning period, but the total storage will be 
greatly reduced by 2033.  Because this is the District’s largest pressure zone in terms of overall 
demand and total ERUs, adding storage would be prudent to achieve the District’s goal of 600 gallons 
per ERU of standby storage.  For the 290 Pleasant Ridge portion of the pressure zone, there is no 
current storage and a new reservoir is required.  Therefore, a new reservoir is planned for Pleasant 
Ridge and a new reservoir is planned for the south Mount Vernon/County area as part of the CIP 
program; see Chapter 10 for details. 

220/322A, B – This pressure zone is located in Mount Vernon, and there will be a new 6-MG 
reservoir constructed in 2015 to address the current storage deficiency.  See Chapter 10 for details 
on the project. 

350-foot HGL – This pressure zone is located in Sedro-Woolley and currently does not have any 
storage.  A new reservoir is planned for this area as part of the CIP program; see Chapter 10 for 
details. 

412-foot HGL – This is the Hermway Heights pressure zone located in Conway and it currently has a 
60,000-gallon reservoir that is now too small to provide adequate storage for this area.  As part of 
construction of the nearby Bulson Creek Subdivision, a new reservoir will be put into service that will 
replace the Hermway Heights Reservoir to increase the storage and solve the deficiency.  The 
completion date for the Bulson Creek Subdivision is not known at this time. 

450-foot HGL – This pressure zone is located in Big Lake near the Nookachamps development and 
does not have any storage.  A regional reservoir has been planned for this area for quite some time, 
but it is dependent on development and growth of the population in this area.  As planned 
developments start to be initiated, the regional reservoir can be constructed to support them. 

459-foot HGL – This is the pressure zone for the main transmission lines that go from the WTP to 
Sedro-Woolley and also to Mount Vernon.  The clearwells at the WTP provide storage for this 
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pressure zone, but they also provide storage to other areas in the Judy System, primarily the 214-
foot HGL pressure zone.  So when additional storage is constructed in the 214-foot HGL zone, then 
more of the storage from the clearwells can be allocated to the 459-foot HGL zone. 

592/720/858 foot-HGL – These pressure zones are located on the upper portions of Cascade Ridge 
and they currently have about 55,000 gallons of storage in two reservoirs that are now unable to 
provide adequate storage and growth allowances.  The reservoir for the 592-foot HGL zone is too 
small and services have been constructed at an elevation in the 858-foot HGL zone that render the 
858 reservoir too short.  A new reservoir is being planned for Cascade Ridge as part of the CIP to 
address the lack of storage and to address increasing maintenance issues with the existing reservoirs.  
See Chapter 10 for details on the project. 

705-foot HGL – This is the Panorama pressure zone and it is located near the WTP.  There is currently 
no storage in this zone and there are no plans to construct a reservoir at this time. 

As mentioned earlier, based on the District’s goal of providing 2 days of MDD for a total of 600 
gallons per ERU, the District is looking at each of the following pressure zones to add additional 
storage by the end of the planning period in 2033: 

195-foot and 214-foot HGL (214C, D, F) – A new reservoir is planned for this area as part of the CIP 
program; see Chapter 10 for details. 

214-foot HGL (214A, E) – A new reservoir is planned for this area as part of the CIP program; see 
Chapter 10 for details. 

220/322A, B – This pressure zone is located in Mount Vernon and there will be a new 6-MG reservoir 
constructed in 2015 to address the current storage deficiency.  See Chapter 10 for details on the 
project. 

230/270/290 – This pressure zone is located in Bay View and is a potential location for new 
residential and industrial growth within Skagit County.  When growth plans are developed for this 
area and the future water demand can be estimated, additional storage projects will be considered in 
conjunction with developer required storage projects. 

350-foot HGL – This pressure zone is located in Sedro-Woolley and currently does not have any 
storage.  A new reservoir is planned for this area as part of the CIP program; see Chapter 10 for 
details. 

356A – This pressure zone is located in Big Lake at the Nookachamps development.  As mentioned 
earlier for the 450-foot HGL zone, a regional reservoir has been planned for this area for quite some 
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time, and as the planned developments start to be initiated, the regional reservoir can be 
constructed to support them. 

412-foot HGL – A new reservoir is planned to be put into service that will replace the Hermway 
Heights Reservoir to increase the storage.  The completion date for the Bulson Creek Subdivision and 
the new reservoir is not known at this time. 

450-foot HGL – There is a regional reservoir that has been planned for this area for quite some time, 
but it is dependent on development and growth of the population in this area.  As planned 
developments start to be initiated, the regional reservoir can be constructed to support them. 

459-foot HGL – When additional storage is constructed in the 214-foot HGL zone, then more of the 
storage from the clearwells can be allocated to the 459-foot HGL zone. 

592/720/858-foot HGL – A new reservoir is being planned for Cascade Ridge as part of the CIP to 
address the lack of storage and to address increasing maintenance issues with the existing reservoirs.  
See Chapter 10 for details on the project. 

684 – This pressure zone is located in southern Skagit County near Lake Sixteen.  Similar to the 
storage deficiency at the 412-foot HGL zone (Hermway Heights), the construction of nearby 
developments like Bulson Creek and Swan Ridge Estates will provide additional storage that will solve 
the deficiency.  The completion dates for the two developments is not known at this time. 

705-foot HGL – This is the Panorama pressure zone and it is located near the WTP.  There is currently 
no storage in this zone and there are no plans to construct a reservoir at this time. 
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6.5 Hydraulic Analysis 
A hydraulic model of the District’s water distribution system was used to perform the following two 
types of analysis: 

Peak Hour Analysis: A minimum pressure of 30 psi must be maintained at all customer connections 
under peak hour demand (PHD) conditions, with equalizing storage depleted in the reservoirs. 

Fire Flow Analysis: A minimum of 20 psi must be maintained for fire flows under MDD conditions, 
with equalizing and fire flow storage depleted in the reservoirs. 

Aging infrastructure, inadequately sized or dead-end pipes, and increasing demands all contribute to 
areas of low pressure during peak hour demands and substandard fire flows such that the existing 
system cannot provide adequate service during existing and future MDD conditions. 

For areas that did not meet the pressure criteria, the model was used to develop improvements 
using an iterative process until the pressure criteria were satisfied with a minimum of total pipe and 
facility additions. 

6.5.1 Hydraulic Model 
The hydraulic model of the District’s water distribution system was originally built using WaterGems 
software, but was updated recently to Innovyze, which is a Geographic Information System (GIS) 
based water modeling program.  The District is transitioning into a GIS-based data management and 
mapping system, so the Innovyze product works well with other new software products at the 
District. 

The model includes the following water system components: 

• Pipes 

• PRVs 

• Reservoirs 

• Pump stations 

• Fire hydrants (and their associated service lines) 

• Source information 

Information regarding the water system components was imported from the previous WaterGems 
hydraulic model.  The pipe and valve information (including diameter, material, and age) was 
provided from the District’s AutoCAD Map software system. The reservoirs, pump stations, and 
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source information was based on design information, record drawings, maintenance records, and 
SCADA information. Facility controls, pump curves, and PRV settings were set based on discussions 
with District water distribution staff. Fire hydrants were included in the model so that available fire 
flow could be modeled within the system. 

Elevation information for the hydraulic model was also imported from the WaterGems model, but 
investigation is currently being performed into the accuracy of that information.  While most of the 
information is believed to be accurate, a GIS shapefile will be used to check the ground elevations of 
certain infrastructure. 

The hydraulic model is continually being checked for network errors consisting of overlapping nodes, 
disconnected nodes, and closed valves and pipes.  District water distribution staff will be enlisted to 
help troubleshoot the model. 

6.5.2 Calibration 
Calibration, a critical step in the development of a hydraulic model, is required prior to using the 
model as a tool to analyze system performance. Calibration consists of measuring pressure and flows 
in the field and comparing them with the same pressures and flows simulated in the model. Over the 
past 2 years, a total of 24 hydrant tests were conducted by District staff to assist with calibration of 
the steady-state model. The test locations were focused heavily on the District’s biggest pressure 
zones: the 214-foot HGL and the 322-foot HGL zones.   

It is acknowledged that the number and spacing of the tests throughout the pressure zones were 
inadequate considering the size of the Judy System.  The District will be embarking on a more 
thorough program of hydrant testing to help provide information for calibration of the hydraulic 
model.  This program will begin in 2015 and will be structured so that at least two hydrant tests are 
performed in each pressure zone, with additional tests depending on the size of the pressure zone. 

Figures 6-2 through 6-5 show the locations of the hydrant tests in Mount Vernon, Burlington, Sedro-
Woolley, and the rural areas.  Table 6-8 shows the results of the hydrant flow tests. 

For the hydrant tests that were conducted, a pressure gage was placed on the fire hydrant and the 
pressure was measured under normal operating or “static” conditions (i.e., no hydrant flowing). Once 
the pressure was recorded, the hydrant was opened and the flow was measured using a pitot gage.  
The residual pressure was measured at a second hydrant as the first hydrant was flowing for only 
some of the tests.  The new hydrant flow tests that will be conducted will use two different hydrants 
so that the static pressure and the residual pressure can be monitored when the hydrant is flowing.  

Table 6-8 shows that all the observed static pressures in the field were measured within 4 psi of the 
simulated hydraulic model pressures.  Any discrepancies between the measured and simulated 
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pressures were addressed by adjustments of model demands, controls, and friction factors (based on 
pipe age and material) to achieve steady-state calibration.   

For the purposes of comprehensive planning, the District model is considered to be reasonably 
calibrated for steady-state conditions. This assessment was made based on two comparisons 
between the model and field measurements: 

• The first comparison is between the modeled results and the field measurements for static 
pressures. This comparison assessed the overall accuracy of the model node elevations, tank 
elevations, and PRV settings under normal demand conditions. The comparison of the modeled 
static pressure to the measured static pressure is important because there is less reason for 
variability in the static condition calculation and measurement than in the dynamic condition. In 
addition, if the static pressures do not correlate, the residual pressure will be skewed.  This 
comparison is found to be good. 

• The second comparison was between the modeled results and the field measurements for the 
drop in pressure between static conditions and those when a hydrant is flowing. This comparison 
is only able to be done for five of the tests, so it is not a big enough sample size to determine the 
quality of the results.  This comparison is found to be below average. 

Even though additional information would help to further calibrate the model, the District feels 
confident in the results that were obtained. 
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Table 6-8.  Hydrant Test Results 

Test  Location Area Pressure 
Zone 

Field  
Measured 

Static  
Pressure 

(psi) 

Modeled 
Static 

Pressure 
(psi) 

Static 
Pressure 

Difference 
(psi) 

Field 
Measured 
Residual 
Pressure 

(psi) 

Modeled 
Residual 
Pressure 

(psi) 

Residual 
Pressure 

Difference 
(psi) 

1 10th & Kincaid MV 322 62 63 1 61 59.28 1.72 
2 Seneca Drive MV 322 104 103.8 0.2 90 92.91 2.91 
3 S. 9th & Division MV 322 56 60 4 n/a 59  
4 Wayward Way Rural 284 76 76 0    
5 Upland & Comanche MV 322 105 101 4    
6 Bradshaw Rural 214 84 81 3    
7 Dodge Valley/Pickle Plant Rural 214 76 72.5 3.5 10 14 4 
8 Valentine Road Rural 214 36 35.2 0.8 16 17.3 1.3 
9 Rudene Road Rural 214 97 99.7 2.7 91 91.5 0.5 

10 Spruce & Greenfield Conway 195 81 81.5 0.5    
11 Nookachamp Hills Big Lake 356 42 40.8 1.2    
12 Portobello SW 350 63 63.3 0.3    
13 Railroad Avenue SW 214 74 73.6 0.4    
14 Morris Street SW 214 75 75.3 0.3    
15 Bayview Edison Road Rural 270 113 111 2    
16 Rector Road Rural 270 37 35.9 1.1    
17 E. Rio Vista & Vine Street Burl 214 75 76.1 1.1    
18 Andis Place Burl 214 83 80.3 2.7    
19 Spruce & Avon Burl 214 80 78.9 1.1    
20 E. Fairhaven & Holly Burl 214 77 77.5 0.5    
21 Quail Drive Rural 592 35 35.1 0.1    
22 Laurel Court & Eaglemont Dr MV 560 45 45 0    
23 Warren & 11th MV 322 59 58.1 0.9    
24 Talcott & 11th SW 214 71 70.8 0.2    
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6.5.3 Modeling Scenarios 
Four steady-state hydraulic analyses were completed for each pressure zone for 6-year (2019) and 
20-year (2033) demand conditions. It was found that the demand did not increase significantly 
between the existing and 6-year demands, so an analysis for the existing demands was not done.  
The increases in demand for the 6-year and 20-year scenarios were allocated spatially based on 
available parcels and the District’s knowledge of projected growth locations. The analyses considered 
peak hour demand and fire flow demand (MDD plus fire flow) conditions. Table 6-9 describes the 
modeling scenarios; the scenarios are listed in the sequence in which they were performed. 

Table 6-9.  Modeling Scenarios 

Description Demand 

Plan Year 6 (2019) Peak Hour Plan Year 6 Peak Hour Demand 

Plan Year 6 (2019) Fire Flow Plan Year 6 Maximum Day Demand plus fire flow 

Plan Year 20 (2033) Peak Hour Plan Year 20 Peak Hour Demand 

Plan Year 20 (2033) Fire Flow Plan Year 20 Maximum Day Demand plus fire flow 

 

6.5.4 Peak Hour Analysis 
Peak hour analyses were run for 6-year and 20-year demands.  Peak hour analyses are run as steady-
state evaluations, which evaluate system conditions at a single point in time.  Initial tank levels for all 
reservoirs were set at such a level that the equalizing and operating portions of the storage were 
depleted. 

For the most part, the Judy System performs very well during 6-year and 20-year peak hour 
demands.  The areas with low pressures and pipelines that are exceeding velocity criteria are spread 
out between various locations in Mount Vernon, a few locations in Sedro-Woolley, and some 
locations in the rural areas.  After the analysis, projects were identified for locations that did not 
meet the 20-psi minimum pressure criteria, as well as for pipelines that exceeded District velocity 
criteria of a maximum of 8 feet per second.  However, projects were also identified if locations were 
nearing the pressure and velocity criteria. 

The locations for the resultant projects are shown on Figures 6-6 through 6-9 for the 6-year 
demands, and Figures 6-10 through 6-13 for 20-year demands.  Brief descriptions for each of the 
projects listed on the figures are described below. 
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Mount Vernon 6-Year Projects 

PH6-1, 9th and Highland 

• The 6-inch-diameter ductile iron pipe connection to the 24-inch-diameter CCP transmission main 
that is feeding the 322 pressure zone (9th & Highland PRV) is approaching District velocity 
criteria. 

• The fire hydrant at the intersection of North 8th Street and E. Highland Avenue is approaching 
minimum pressure requirements. 

PH6-2, Laventure / Kulshan PRV 

• The 12-inch-diameter ductile iron piping network that feeds the Laventure/Kulshan PRV is 
approaching District velocity criteria. 

PH6-3, Fir-Waugh Booster Station 

• The 8-inch-diameter PVC and ductile iron pipe on Waugh Road beginning from the 24/36-inch-
diameter transmission main near Seneca Drive, south of the Fir-Waugh pump station, is 
approaching District velocity criteria. 

PH6-4, Lilac Drive 

• The fire hydrant at the intersection of Lilac Drive and Honeysuckle Drive is approaching the 
minimum pressure requirements. 

PH6-5, East Blackburn 

• The blow-off serving a few residential houses on the east end of East Blackburn Road is 
approaching the minimum pressure requirements.  The houses are located on a dead-end line 
and their elevation is higher than the water main located on East Blackburn Road. 

Burlington 6-Year Projects 

There were no projects identified in Burlington for the 6-year analysis. 

Sedro-Woolley 6-Year Projects 

There were no projects identified in Sedro-Woolley for the 6-year analysis. 
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Rural Areas 6-Year Projects 

PH6-6, Bay View Ridge 

• A blow-off at the end of the 8-inch-diameter ductile iron main on Rector Road in Bay View Ridge 
is approaching the minimum pressure requirements. 

PH6-7, Hoogdal 

• A blow-off at the end of the 6-inch-diameter ductile iron main on Dennis Lane, near the Hoogdal 
Tank, is below the minimum 20-psi limit.  This is due to the line being a dead-end and at a 
substantially higher elevation than the main water line. 

PH6-8, Old Day Creek Road 

• A blow-off at the end of the 6-inch-diameter PVC main on Old Day Creek Road is approaching the 
minimum pressure requirements. 

PH6-9, Teak Lane 

• A blow-off at the end of the 8-inch-diameter ductile iron main on Teak Lane, near the Buchanan 
Hill Reservoir, is approaching the minimum pressure requirements. 

PH6-10, Amick Road 

• The fire hydrant near the end of the 8-inch-diameter ductile iron main on Amick Road, on the 
west side of Big Lake, is approaching the minimum pressure requirements. 

PH6-11, Big Lake 

• The fire hydrant near the end of the 8-inch-diameter ductile iron main on Stonewood Drive, on 
the east side of Big Lake south of the reservoirs, is approaching the minimum pressure 
requirements. 

Mount Vernon 20-Year Projects 

PH20-1, 9th and Highland (Same as PH6-1) 

• The 6-inch-diameter ductile iron pipe connection to the 24-inch-diameter CCP transmission main 
that is feeding the 322 pressure zone (9th & Highland PRV) is approaching District velocity 
criteria. 

• The fire hydrant at the intersection of North 8th Street and E. Highland Avenue is approaching 
minimum pressure requirements. 

Skagit PUD Water System Plan 6-31 
August 2014 



 
 

PH20-2, Kulshan PRV 

• The District velocity criterion through the 2-inch 9th & Kulshan PRV is exceeded. 

• The District velocity criterion through the 3-inch 9th & Williams Way PRV is exceeded. 

PH20-3, LaVenture / Kulshan PRV (Same as PH6-2) 

• The 12-inch-diameter ductile iron piping network that feeds the Laventure/Kulshan PRV is 
approaching District velocity criteria. 

PH20-4, Fir-Waugh Booster Station (Same as PH6-3) 

• The 8-inch-diameter PVC and ductile iron pipe on Waugh Road beginning from the 24/36-inch-
diameter transmission main near Seneca Drive, south of the Fir-Waugh pump station, is 
approaching District velocity criteria. 

PH20-5, College Way / Monte Vista PRV 

• The velocity through the 3-inch-diameter pipe serving the College Way/Monte Vista PRV is 
exceeding District criteria. 

PH20-6, Lilac Drive (Same as PH6-4) 

• The fire hydrant at the intersection of Lilac Drive and Honeysuckle Drive is approaching the 
minimum pressure requirements. 

PH20-7, East Blackburn (Same as PH6-5) 

• The blow-off serving a few residential houses on the east end of East Blackburn Road is 
approaching the minimum pressure requirements.  The houses are located on a dead-end line 
and their elevation is higher than the water main located on East Blackburn Road. 

Burlington 20-Year Projects 

There were no projects identified in Burlington for the 20-year analysis. 

Sedro-Woolley 20-Year Projects 

PH20-8, Rhodes Road 

• The velocity criterion for the 6-inch-diameter pipe serving the Rhodes Road PRV is being 
exceeded. 
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• The 12-inch-diameter ductile iron pipe at the Rhodes Road PRV, connected to the transmission 
main and running north to serve Cook Road, is approaching the District’s velocity criterion. 

PH20-9, SR 9 and State Street 

• At the intersection of West State Street and SR 9, there is a section of 16-inch-diameter ductile 
iron pipe that runs east/west under SR 9 in steel casing that is approaching District velocity 
criteria. 

PH20-10, 1st and Nelson 

• At the intersection of 1st and Nelson, there is a section of 16-inch-diameter pipe that is 
approaching District velocity criteria. 

Rural Areas 20-Year Projects 

PH20-11, Bay View (Same as PH6-6) 

• A blow-off at the end of the 8-inch-diameter ductile iron main on Rector Road in Bay View Ridge 
is approaching the minimum pressure requirements. 

PH20-12, Fredonia PRV 

• The 6-inch-diameter pipe at the 8-inch Fredonia PRV is exceeding District velocity criteria. 

PH20-13, Valentine Road 

• A blow-off at the end of the 8-inch-diameter ductile iron main on Valentine Road is approaching 
minimum pressure requirements. 

PH20-14, Lesord Lane 

• A blow-off at the end of the 8-inch-diameter ductile iron main on Lesord Lane is approaching 
minimum pressure requirements. 

PH20-15 Hoogdal (Same as PH6-7) 

• A blow-off at the end of the 6-inch-diameter ductile iron main on Dennis Lane, near the Hoogdal 
Tank, is below the minimum 20 psi limit.  This is due to the line being a dead-end and at a 
substantially higher elevation than the main water line. 

PH20-16, SR 9 and Bassett Road PRV 

• The velocity through the 3-inch-diameter steel pipe at the SR 9/Bassett Road PRV is exceeding 
District velocity criteria. 
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PH20-17, Judy to Sedro-Woolley Transmission Main 

• The section of 20-inch-diameter CCP transmission main, south of the Skagit River, is exceeding 
District velocity criteria. 

PH20-18, Old Day Creek Road 

• A blow-off at the end of the 6-inch-diameter PVC main on Old Day Creek Road is approaching the 
minimum pressure requirements. 

• The section of the 24-inch-diameter CCP transmission main that runs from the WTP to Beaver 
Lake Road is exceeding District velocity criteria. 

• The 2-inch-diameter piping and PRV at Beaver Lake and Fox Road that serves the Clear Lake area 
exceeds District velocity criteria. 

PH20-19, Judy Reservoir to Mount Vernon Transmission Main 

• The section of the 24-inch-diameter CCP transmission main that runs from Beaver Lake Road to 
College Way is approaching District velocity criteria. 

PH20-20, Teak Lane (Same as PH6-9)  

• A blow-off at the end of the 8-inch-diameter ductile iron main on Teak Lane, near the Buchanan 
Hill Reservoir, is approaching the minimum pressure requirements. 

PH20-21 Amick Road (Same as PH6-10)  

• The fire hydrant near the end of the 8-inch-diameter ductile iron main on Amick Road, on the 
west side of Big Lake, is approaching the minimum pressure requirements. 

PH20-22 Big Lake (Same as PH6-11) 

• The fire hydrant near the end of the 8-inch-diameter ductile iron main on Stonewood Drive, on 
the east side of Big Lake south of the reservoirs, is approaching the minimum pressure 
requirements. 

PH20-23, Conway PRV 

• The 2-inch-diameter piping and PRV on SR 534 serving the Conway area exceeds District velocity 
criteria. 
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6.5.5 Fire Flow Analysis 
Fire flow analyses were run for the 6-year and 20-year demands. Fire flow analyses are run as steady-
state evaluations, which evaluate system conditions at a single point in time. For the District system, 
a batch fire flow analysis was run within each pressure zone using a requirement of 500 gpm for all 
hydrants located within residential zoned areas and 1,500 gpm for all hydrants located within 
commercial zoned areas. 

Available fire flow is the amount of water that can be withdrawn from a single fire hydrant without 
dropping the pressure at the hydrant or throughout the zone to less than 20 psi. Thus, a pressure 
somewhat remote from the flowing hydrant could limit the available fire flow. Fire flow simulations 
assume that water levels in the storage reservoir are set with equalizing, operating, and fire flow 
storage completely depleted. 

Fire flow analyses for the 20-year demand identified a number of areas that were unable to meet fire 
flow requirements.  In all cases, the deficiencies were due to dead-end lines or small areas of the 
system that consist of 2-, 3-, or 4-inch-diameter water lines that were installed when fire flow 
requirements were not the primary factor in sizing the pipes.  Recommendations to resolve the 
deficiencies include replacing the undersized pipelines and trying to loop the system where possible 
to eliminate the dead-end lines.  Many projects were developed to replace the undersized pipelines, 
and most of these were combined with other projects that were developed as part of the minor 
capital project list (see Chapter 10) to make the projects cost effective.  Projects to loop the system 
where possible were also developed, and these were also combined with other projects to make 
them cost effective. 

In general, most of the fire flow deficient areas will be remedied through the District’s minor capital 
projects.  However, there are a number of areas that have long, undersized dead-end lines that are 
on the list of projects that need to be completed, but will take some time to complete because of the 
large number of other projects that are also a priority. The Judy System is very large and the District 
has many other projects to complete in order to ensure that aging and leaking pipes are replaced.  
This is the reason for the District’s asset management approach to project selection, which is 
described in detail in Section 10.2.   This approach helps the District score and rank each potential 
project using a number of evaluation criteria so that the projects can be prioritized.  Fire flow 
availability is one of the evaluation criteria, and it is weighted very high in terms of importance. 

The 6-year fire flow analysis was also completed, but did not add any additional projects over and 
above the 20-year analysis. 

Figures were not developed to show the location of the fire flow deficient areas because of the size 
and scale of the Judy System with respect to the number of undersized and dead-end pipelines. 
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6.5.6 Model Improvements 
Based on the modeling results of the peak hour and fire flow analyses that were completed in 
conjunction with the asset management approach in the selection of other projects, the major and 
minor CIP projects were developed and are presented in Chapter 10.  The projects were grouped 
together where possible to provide cost efficiencies. 

In the process of performing the analyses and documenting other activities related to the hydraulic 
model, the District identified some tasks that will be performed to improve the accuracy and 
reliability of the hydraulic model, as listed below: 

• During the conversion of the hydraulic model from WaterGEMS to Innovyze, some pipeline 
information was not associated with nodes and some asset information was not filled in, such as 
year, material, etc.  The model will be examined for pipeline inconsistencies, disconnected nodes, 
duplicate pipelines, and asset information related to pipelines, PRVs, pump stations, and 
reservoirs. 

• The hydrant flow tests that were performed and documented as described earlier in this chapter 
show that the hydraulic model is reasonably accurate when compared to static conditions in the 
field.  However, there were not enough hydrant flow tests considering the number of pressure 
zones in the Judy System, and residual pressures were not taken when the hydrant was flowing.  
The District will embark on a more thorough and expansive calibration program to perform more 
hydrant flow tests in order to calibrate the hydraulic model. 

• The District was able to perform extended period simulations for each individual pressure zone, 
but had difficulty performing the simulation for the entire Judy System because of the number of 
reservoirs, PRVs, and pump stations.  The District will continue to work with the developer of the 
hydraulic model to improve the performance of the model when working with the Judy System. 
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7 SYSTEM RELIABILITY, WATER RIGHTS, AND SOURCE WATER 
PROTECTION 

This chapter provides information about water system reliability, including water rights, water 
supply, and protection of source water for the District’s water system. 

7.1 System Reliability 
This Water System Plan summarizes efforts the District has made to ensure that a safe and reliable 
supply of water can be provided to its customers at all times. Below is a list of provisions and policies 
the District has undertaken to achieve this goal. 

• Provide access to a sufficient quantity of water to meet customer demands. These efforts are 
described below in Sections 7.2 and 7.3. 

• Maintain a reliable supply of water during adverse events such as drought or an emergency. 
Section 7.4 below, as well as Chapter 9 (Operations and Maintenance) of this Water System Plan, 
include information on the District’s drought and emergency response planning efforts. 

• Implement adequate planning for and development of facilities. Facility and system 
development is described in Chapter 2 (System Description) of this Water System Plan. Chapter 6 
(System Analysis) details the District’s facility needs in order to meet criteria for fire flows and 
increasing customer demands during the time this Water System Plan is in effect. In addition, as 
part of future planning and facilities development, the District and the City of Anacortes have 
entered into a Joint Operating Agreement that “provides for the cooperation” of the District and 
City of Anacortes “in development of regional solutions for long range water supply needs”. The 
specifics of this agreement are discussed in Chapter 3 (Related Plans, Agreements, and Policies) 
and a copy of the agreement is contained in Appendix D. 

• Sustain a water supply that meets water quality requirements. The District provides a safe 
drinking water supply by managing and protecting its sources and drinking water treatment 
processes, and by meeting federal and state drinking water requirements.  The efforts the 
District has undertaken to protect and manage drinking water sources are summarized in Section 
7.5 below. The District’s compliance with drinking water requirements is described in Chapter 8 
(Water Quality). 
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7.2 Source of Supply Analysis 
A source of supply analysis is only required for water systems that will be pursuing water rights 
within 20 years to meet the demand forecast. Based on review of the District’s water rights and 
projected demands, the District has adequate water supply to meet water demand for the next 20 
years (see detailed discussion in Section 7.3, Water Rights Evaluation, below). Therefore, the District 
is not required to complete this section of the Water System Plan. However, the District is pro-
actively providing the following information with respect to source of supply and water system 
facilities: 

• Water Source. The District’s water supply sources for the Judy System are the Skagit River and 
four Cultus Mountain streams (Gilligan Creek, Mundt Creek, Turner Creek, and Salmon Creek). 
Treatment and transmission of the water is described in Chapter 2 (System Description). Chapter 
3 (Related Plans, Agreements, and Policies) describes important agreements such as the 1996 
Memorandum of Agreement Regarding Utilization of Skagit River Basin Water Resources for 
Instream and Out Of Stream Purposes (1996 MOA) and the Joint Operating Agreement between 
the District and other key parties that affect water use and water rights associated with these 
sources. Section 7.3 below discusses water rights as they relate to water demand, emergency 
planning, and protection of source water. 

• Water Conservation Program. The District’s water conservation program is described in Chapter 
5 (Water Use Efficiency) of this Water System Plan. Chapter 5 contains a review of the District’s 
compliance with state conservation planning requirements, a description of the District’s recent 
conservation program, and an overview of the conservation program that the District will 
implement from 2014 through 2019. 

• Interties. The District’s interties are listed and described in Chapter 2 (System Description) of this 
Water System Plan. 

• Facility Analysis. Chapter 6 (System Analysis) of this Water System Plan provides information 
regarding the ability of the water system facilities to perform under various operating conditions. 
Recommended improvements related to system deficiencies are covered in Chapter 10 (Capital 
Improvement Plan). 

7.3 Water Rights Evaluation 
One of the primary purposes of a water system plan is to ensure that the water system will have 
sufficient water to meet needs in the foreseeable future. Through development of a water demand 
forecast and by comparing it with existing water rights, resource planners can evaluate whether the 
presently allotted quantity of water will adequately meet expected future growth and demand. This 
section describes the water rights held by the District and shows that the currently allotted supply of 
water is sufficient to meet the forecasted demand described in Chapter 4 (Planning Data and Water 
Demand Forecasting). 
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7.3.1 Description of Water Rights 
The waters of Washington State collectively belong to the public and cannot be owned by any one 
individual or group. Instead, individuals or groups may be granted rights to use them. A water right is 
a legal authorization to use a predefined quantity of public water for a designated purpose. This 
purpose must qualify as a beneficial use. Beneficial use involves the application of a reasonable 
quantity of water to a non-wasteful use such as irrigation, domestic water supply, or power 
generation. 

The District currently holds 11 water right certificates and 5 water right applications for the Judy 
System, as shown in Table 7-1. These water right certificates and applications were documented as 
part of the 1996 MOA, which is discussed in Chapter 3 (Related Plans, Agreements, and Policies). An 
additional 7 claims and applications are currently inactive. The signatories of the 1996 MOA agreed 
not to challenge the water rights captured in the agreement for a 50-year period from the date of 
signing. The 1996 MOA also resulted in the establishment of the Skagit River Basin Instream 
Resources Protection Program Rule in 2001. This rule established instream flows1 for the Skagit River 
and the Cultus Mountain streams (Gilligan Creek, Mundt Creek, Salmon Creek, and Turner Creek). 

The river and stream water rights captured in the 1996 MOA total a maximum instantaneous 
quantity2 of 35.8 million gallons per day (MGD). Withdrawals from the streams are subject to 
instream flow rules. Withdrawals from the river above an instantaneous quantity of 27.52 MGD are 
subject to the Skagit River instream flow rules. The 1996 MOA in its entirety is provided in Appendix 
H and the cumulative water rights for the Judy System are detailed in Table 7-2. 

Water rights related to storage allow for the impoundment of up to 5,750 acre-feet of water in Judy 
Reservoir.  Additional information related to the District’s water rights is provided in Appendix J, 
including copies of the specific documents issued by the Washington State Department of Ecology 
(Ecology). 

  

1 The term “instream flow” is used to identify a specific stream flow needed to protect and preserve instream 
resources and values such as fish, wildlife, and recreation. An instream flow rule is, in essence, a water right for fish 
and other instream resources. While an instream flow rule does not affect existing water rights, water rights issued 
after the rule adoption are junior to the instream flow, and can only be exercised when the instream flow is being 
met. 
2 The term “instantaneous quantity”, or “Qi”, is used to describe the continuous use of water delivered from a 
source through a diversion. Qi is measured as a rate of flow over some period, usually quantified in terms of cubic 
feet per second. Qi values related to this discussion have been converted to million gallons per day (MGD) by 
multiplying the cubic feet per second value by the number of seconds in a 24-hour period. 
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Table 7-1.  Judy System Water Rights 

Certificates and Claims-MOA Related* 

Source Status Document  Priority Date Qi (cfs) Qi (MGD) Qa (afy) Comments 

Gilligan Creek Certificated Vol 1, PG 411 10/10/1929 1.5 0.97 1,086 From Puget Sound Pulp and Timber Co. 
River added as source. 

Gilligan Creek Certificated S1-00724C 10/30/1963 8.89 5.75 3,700 Supplemental to certificate 411. River 
added as source. 

Mundt Creek Certificated Vol 1, PG 26 9/28/1917 2.5 1.62 1,810 Qa is calculated based on continuous use. 
River added as source. 

Mundt Creek Certificated S1-00737C 10/30/1963 8 5.17 3,886 
Qa is supplemental to SWC 26 (2,076 
primary and 1,810 supplemental) River 
added as source. 

Turner Creek Certificated Claim 9333 Pre-1917 4.3 2.78 2,300 Vested right transferred to District. River 
added as source. 

Turner Creek Certificated S1-00739C 10/30/1963 6.2 4.01 3,022 
Qa is supplemental to claim 009333 (722 
primary, 2,300 supplemental). River added 
as source. 

Salmon Creek Certificated Claim 9332 Pre-1917 1.8 1.16 307 Vested right transferred to District. River 
added as source. 

Skagit River Ranney Well Permitted GWP 3350;           
Vol 5, PG 2107-A 5/12/1954 8.9 5.75 6,400 Point of withdrawal changed to Skagit 

River. 

Sedro-Woolley Well Permitted GWP 2911;          
Vol 4, PG 1904-A 3/26/1954 2 1.29 1,440 Point of withdrawal changed to Skagit 

River. 

Applications-MOA Related* 

Source Status Document  Priority Date Qi (cfs) Qi (MGD) Qa (afy) Comments 

Gilligan Creek Permitted S1-25129P 11/16/1987 13.15 8.50 3,700 Qa is supplemental to SWC 411 and S1-
00724C. River added as source. 

Mundt Creek Application S1-27861 10/22/1997 16.06 10.38   River added as source. 

Turner Creek Permitted S1-27862P 10/22/1997 6.6 4.27 3,022 Qa is supplemental to Claim 009333 and 
S1-00739C. River added as source. 

Salmon Creek Permitted S1-18219P 10/30/1963 4 2.59 307 Qa is supplemental to Claim 009332. River 
added as source. 

Skagit River Application S1-27860 10/22/1997 12.8 8.27     

Certificates and Claims-Storage 

Source Status Document  Priority Date Qi (cfs) Qi (MGD) Qa (afy) Comments 

Judy Reservoir Certificated Vol 18, 8738 1/16/1946 n/a n/a 1,500 Permit R-142. 

Judy Reservoir Certificated R1-00673C 4/24/1963 n/a n/a 4,250 Permit R-293. Amended cert. issued 8-19-
2004. 

Other Certificates and Claims-Inactive 

Source Status Document  Priority Date Qi (cfs) Qi (MGD) Qa (afy) Comments 

Rock Springs Creek Claim Claim 009334 pre-1917 0.2 0.13 40 Vested right transferred to District. 

Pigeon Creek Claim Claim 009335 pre-1917 0.2 0.13 40 Vested right transferred to District. 

Unnamed creek  Claim Claim 009336 pre-1917 0.1 0.06 20 Vested right transferred to District. 

Cold Springs Creek Claim Claim 009337 pre-1917 0.2 0.13 40 Vested right transferred to District. 
East Fork Nookachamps 
Creek Claim Claim 009338 pre-1917 1.1 0.71 110 Vested right transferred to District. 

Samish River Park Certificated G1-00128C 7/26/1971 0.33 0.22 30 Well 

Other Applications-Inactive 

Name Status Document  Priority Date Qi (cfs) Qi (MGD) Qa (afy) Comments 

Starbird Application G1-26742 9/29/1992 1.11 0.72   Wells. 

Starbird Application G1-27030 3/31/1993 0.78 0.50   Wells. 

afy = acre-feet per year; cfs = cubic feet per second; MGD = million gallons per day; Qa = annual quantity; Qi = instantaneous quantity. 

*1996 Memorandum of Agreement Regarding Utilization of Skagit River Basin Water Resources for Instream and Out of Stream Purposes (MOA). Total combined water right 
available from the river, streams, or a combination of both is 55.39 cfs (35.8 MGD). The total water right not subject to Lower Skagit River Instream Flows is 42.59 cfs (27.52 
MGD). Withdrawals from the Cultus Mountain Streams (Gilligan, Mundt, Turner, and Salmon creeks) are subject to Cultus Mountain instream flow rules. 

 

  

Skagit PUD Water System Plan 7-5 
August 2014 



 
 
 
 

 

 

 

 

This page intentionally left blank. 
 

 

7-6 Skagit PUD Water System Plan 
 August 2014 



  

Table 7-2.  Cumulative Active Water Rights for the Judy System 

Source (not including storage)* Document  Qi (cfs) Qi (MGD) Qa (afy) 

Gilligan Creek 

Vol 1, PG 411 1.5 0.97 1,086 

S1-00724C 8.89 5.75 3,700 

S1-25129P 13.15 8.50 3,700 

Gilligan Creek Subtotal** 22.04 14.24 3,700 

Mundt Creek 

Vol 1, PG 26 2.5 1.62 1,810 

S1-00737C 8 5.17 3,886 

S1-27861 16.06 10.38   

Mundt Creek Subtotal** 26.56 17.17 3,886 

Turner Creek 

Claim 9333 4.3 2.78 2,300 

S1-00739C 6.2 4.01 3,022 

S1-27862P 6.6 4.27 3,022 

Turner Creek Subtotal** 17.1 11.05 3,022 

Salmon Creek 
Claim 9332 1.8 1.16 307 

S1-18219P 4 2.59 307 

Salmon Creek Subtotal** 5.8 3.75 307 

Skagit River Ranney Well GWP 3350;           
Vol 5, PG 2107-A 8.9 5.75 6,400 

Sedro-Woolley Well GWP 2911;          
Vol 4, PG 1904-A 2 1.29 1,440 

Skagit River S1-27860 12.8 8.27   

Skagit River Subtotal**     55.39 35.80 18,755 

Total Water Rights  
(partially subject to instream flow rules)    55.39 35.80 18,755 

Total Water Rights  
(exempt from instream flow rules)     42.59 27.52 18,755 

afy = acre-feet per year; cfs = cubic feet per second; MGD = million gallons per day;  
Qa = annual quantity; Qi = instantaneous quantity. 

*Subject to the 1996 Memorandum of Agreement Regarding Utilization of Skagit River Basin Water 
Resources for Instream and Out of Stream Purposes (MOA). Total combined water right available from the 
river, streams, or a combination of both is 55.39 cfs (35.8 MGD). The total water right not subject to Lower 
Skagit River Instream Flows is 42.59 cfs (27.52 MGD). Withdrawals from the Cultus Mountain Streams 
(Gilligan, Mundt, Turner, and Salmon Creeks) are subject to Cultus Mountain instream flow rules. 
**The Skagit River has been added as an additional source for water rights associated with the Cultus 
Mountain streams.  
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7.3.2 Comparison of Water Rights with Water Demand 

A detailed discussion of the comparison of water rights with water demand is provided in Section 6.2.  
In summary, the District has adequate water rights to meet the projected demands for the 6-year 
and 20-year planning periods. The District also has adequate water rights to meet projected demands 
at the expiration of the MOA in 2046.  

7.4 Emergency and Water Shortage Planning 

7.4.1 Emergency Response Plan 
Emergency response planning is an essential element of managing a water supply system to ensure 
public health and safety. The District has an Emergency Response Plan (ERP) that acts as a guide for 
operators and management in an emergency. The ERP lists the procedures these individuals should 
employ so that disruption of normal services to the District’s water customers is minimized and 
public health and safety are preserved during an emergency. 

The ERP provides the steps to be taken during various water system emergency situations.  The 
District has established immediate actions, notifications, and follow-up actions.  A copy of the ERP’s 
Table of Contents is included for reference in Appendix K. The contents of the ERP are also discussed 
in Chapter 9 (Operations and Maintenance). 

7.4.2 Water Shortage Response Plan 
The 1996 MOA includes a water shortage response plan that outlines a plan of action by the District 
and the City of Anacortes to reduce the possible impact that diversions could have on the 
recommended instream flows for the lower Skagit River. The District will monitor the height and flow 
of the Skagit River utilizing U.S. Geological Survey Gaging Station No. 12200500 near Mount Vernon 
as a reference. If the flow in the Skagit River is projected to fall below the instream flow levels, the 
District will implement certain actions set forth in the plan. The actions are based on the level and 
duration of the reduced flows in the Skagit River. Actions range from raising public awareness, calling 
for voluntary water use reductions, limiting water withdrawals to quantities exempt from lower 
Skagit River instream flow rules, maximizing storage in Judy Reservoir, and requesting upstream 
Skagit River dam operators to commence additional releases. The 1996 MOA in its entirety is 
provided in Appendix H. 

The three sources of water supply to the Judy System (Skagit River, Cultus Mountain streams, and 
interties with the City of Anacortes system) enable the District to continue operating the Judy System 
if one of the sources experiences a water shortage. The ability to store approximately 1.45 billion 
gallons of raw water in Judy Reservoir provides the District with a significant level of additional 
protection from the effects of water shortages. Depending on actual demand and the quantity of 
stored water during a water shortage, the District’s water treatment plant is able to maintain the 
supply of finished drinking water to the distribution system for a period of up to 5 months. 
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Additional information related to the District’s planned responses to water shortages is included in 
the ERP.  

7.5 Source Water Protection 
As an owner and operator of drinking water sources of supply, the District is responsible for meeting 
requirements for source water protection. Source water for the Judy System is obtained from the 
Skagit River and the Cultus Mountain Watershed. The general location of the Cultus Mountain 
Watershed and the point of withdrawal on the Skagit River are shown in Figure 7-1. The District 
protects these sources of water through two watershed control plans. 

Under the Public Water System Coordination Act of 1977, purveyors of public drinking water systems 
that utilize surface water are required to develop and implement a watershed control plan. The 
purpose of a watershed control plan is to control sources of potential contamination to the supply of 
a public drinking water system. These plans and their general strategies are discussed below. 

7.5.1 Cultus Mountain Watershed 
The Cultus Mountain Watershed has been the District’s primary source of water since 1939. A 
Watershed Control Plan for the Judy System was developed by the District in 1994. This document 
addressed protection of source water from the Cultus Mountain Watershed only, because the ability 
to withdraw water from the Skagit River was not established until 2009. The Cultus Mountain 
Watershed Management Plan, updated in 2013 and referenced in Appendix E, has been developed to 
update and expand on the District’s efforts to control potential sources of contamination to water 
obtained from this area. The updated plan includes the following components: 

• Description of the watershed and water system components 

• Identification of watershed activities and land uses detrimental to water quality 

• Watershed control measures 

• System operation and emergency provisions 

• Water quality trends 

• Recent changes in the watershed  

• Opportunities for improved watershed control 

This plan describes significant improvements in the District’s watershed control efforts, especially 
related to communication with watershed landowners and monitoring of their activities. The District 
will continue to build on these improvements by addressing the opportunities for improved 
watershed control listed in the updated plan. 
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7.5.2 Skagit River  
In 2004, the District and the City of Anacortes developed a watershed control plan for the Skagit 
River. The program area for this plan focused on the 43-mile length of river in the vicinity of water 
withdrawal points used or planned by the District and the City of Anacortes. An update to the plan 
was developed in 2010 by the City of Anacortes and is referenced in Appendix F, along with the table 
of contents from the original 2004 watershed control plan.  

The 2004 Skagit River Watershed Control Plan and the 2010 update prepared by the City of 
Anacortes include a list of program strategies intended to minimize the risk of potential 
contamination to each organization’s public drinking water supplies. The District intends to 
coordinate with the City of Anacortes to address implementation goals related to each of the 
categories listed below: 

• Public education 

• Emergency notification 

• Ecology permit holder notification 

• Interlocal agreements 

• Cooperation 
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8 WATER QUALITY 
This chapter reviews current federal and state drinking water regulations in accordance with the Safe 
Drinking Water Act (SDWA) and evaluates the District’s compliance for the 6-year period from 2007 
through 2012. This chapter also discusses upcoming regulations and their impact on the District. 

8.1 State and Regulatory Framework 

8.1.1 Safe Drinking Water Act 
The SDWA, passed in 1974, is the main federal law that ensures the quality of drinking water in the 
United States. The U.S. Environmental Protection Agency (EPA) sets the standards for water quality 
and oversees the implementation of these standards by every state. Originally, the main focus of the 
SDWA was on treatment; that is, providing safe drinking water at the tap. EPA subsequently issued 
two amendments in 1986 and 1996 that include protection of the water source, operator training, 
and funding for water system improvements and for providing information to the public regarding 
water quality. With these amendments, SDWA provides protection of water quality from source to 
tap.  

8.1.2 Washington Administrative Code 
The Washington State law that incorporates the SDWA and its amendments is Chapter 246-290 of 
the Washington Administrative Code (WAC 246-290). The Washington State Department of Health 
(DOH) is the primacy agency responsible for implementing and enforcing state and federal drinking 
water laws. 

The District’s Judy Reservoir System is a Group A public water system (PWS) (# 79500E) serving a 
population of 65,000 as of 2012. The District is responsible for maintaining compliance with all 
applicable state and federal regulations for Group A public water systems that pertain to source 
water protection, treatment, monitoring, and water quality. The Judy System serves the cities of 
Burlington, Mount Vernon, and Sedro-Woolley and the surrounding rural and suburban areas.  The 
District also operates remote water systems including Fidalgo Island, Alger, Cedargrove, 
Marblemount, Mountain View, Potlach Beach, Rockport, and Skagit View Village.  
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8.2 Treatment Overview 

JUDY RESERVOIR WATER TREATMENT PLANT (ID # 79500 E) 
The District operates a multi-media direct filtration water treatment plant (WTP). Raw water flows by 
gravity into Judy Reservoir from four creeks—Gilligan, Salmon, Mundt, and Turner creeks—or 
alternatively, the water can be pumped from the Skagit River. The raw water is disinfected with 
chlorine dioxide and pumped up to the control building; carbon dioxide and coagulant aids are also 
added at this stage. The water flows through an in-line static flash mixer to four 2-stage flocculation 
basins. Then the water flows to the filter basins. There are eight filter basins, 500 square feet each, 
utilizing a high-speed filtration process through coal and sand filter media. The filtered water is 
disinfected again with chlorine and flows by gravity to the three finished water reservoirs (clearwells) 
near the WTP; these include one steel 3-million-gallon (MG) tank and two steel 1.22-MG tanks. 
Caustic soda and ammonia are added before the clearwells to adjust pH and form chloramine 
residual. Finished water from the clearwells flows by gravity down the transmission lines to the 
distribution system and the District’s customers.  

The WTP filters are alternated to maintain finished water production, and backwashed regularly to 
remove suspended solids, including microorganisms, which are trapped by the filter media. The filter 
backwash water is diverted to the backwash water recycle basin; filter-to-waste water is also 
diverted to the recycle basin. Two recycle pumps send the backwash and filter-to-waste from the 
recycle basin to one of two 19,000-square-foot settling lagoons. The majority of the water from the 
lagoons is decanted back to Judy Reservoir and the backwash solids remain. The District contracts for 
the solids to be removed and disposed of off-site.  

The District maintains a variety of on-line analyzers at discrete stages of the treatment process to 
monitor water quality and treatment performance, and for process control and optimization. These 
include a streaming current monitor for raw water and coagulant dose charge, turbidimeters for raw 
water from Judy Reservoir and filter effluent, particle counters for raw water and effluent, free and 
total chlorine analyzers, and finished water pH analyzer. Along with the continuous on-line 
monitoring, grab samples are taken during the day for total and free chlorine, pH, temperature, 
turbidity, chlorite, color, and alkalinity.   

8.3 Current Water Quality Regulations 
Table 8-1 lists all drinking water quality regulations applicable to the District for the period of 2006 
through 2012. These regulations are separated into three categories: source water and treatment, 
distribution system, and other. Each regulation and how it applies to the District is discussed below. 
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Table 8-1.  Applicable Safe Drinking Water Act Regulations 

Water Regulation Contaminants Affected Date Rule Took 
Effect District Status 

Current Source Water and Treatment Regulations 

Surface Water Treatment Rule 
Turbidity, Giardia lamblia, heterotrophic 
bacteria, Legionella, enteric viruses, 
disinfectant residual 

December 1990 Monitoring 

Interim Enhanced Surface Water 
Treatment Rule Turbidity, Cryptosporidium January 2002 Monitoring 

Long Term 2 Enhanced Surface 
Water Treatment Rule Cryptosporidium March 2006 Started monitoring in 

2013 

Phase I Rules Volatile Organic Compounds January 1989 Monitoring 

Phase II and V Rules Inorganic and Synthetic Organic 
Compounds January 1993 Monitoring 

Arsenic Rule Arsenic January 2006 Monitoring 

Radionuclides Rule Combined radium, gross alpha, beta 
and photon emitters, and uranium December 2003 Monitoring 

Unregulated Contaminant 
Monitoring Rule 2 25 parameters January 2007 Monitoring 

Unregulated Contaminant 
Monitoring Rule 3 30 parameters April 2012 Start monitoring in 

2014 

Filter Backwash Recycling Rule Recycle flow May 2001 Not applicable 

Current Distribution System Regulations 

Total Coliform Rule Total and fecal coliform, E. coli December 1990 Monitoring 

Lead and Copper Rule and 
revisions 

Lead and copper, water quality 
parameters 

December 1992 
December 2007 Monitoring 

Stage 1 Disinfectants and 
Disinfection By-products Rule 

Trihalomethanes, haloacetic acids, 
disinfectant, total organic carbon February 1999 Completed 

Stage 2 Disinfectants and 
Disinfection By-products Rule 

Chlorite, trihalomethanes, haloacetic 
acids March 2006 Monitoring 

Ground Water Rule* Total/ Fecal coliform November 2006 Monitoring 

Other Current Regulations 

Consumer Confidence Reports Annual report addressing drinking 
water quality September 1998 Reporting annually 

Operator Certification Minimum standards for operator 
certification February 2001 Up-to-date 

*Not applicable for Judy Reservoir 
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8.3.1 Surface Water Treatment Rule 

8.3.1.1 Regulatory Elements 
Public water systems (PWSs) using surface or groundwater under the direct influence of surface 
water as supply are prone to microbial contamination of their source. Pathogenic microorganisms 
can be removed or inactivated by water treatment through sedimentation, filtration, and 
disinfection. EPA issued the Surface Water Treatment Rule (SWTR), which sets maximum 
contaminant level goals (MCLGs) for pathogens like Legionella, Giardia lamblia, and viruses at zero, 
because any exposure to these contaminants is considered a health risk.   

The SWTR took effect in 1990 and requires that PWSs have sufficient treatment to reduce source 
water concentrations of Giardia lamblia and viruses by at least 99.9% (3.0 log) and 99.99% (4.0 log), 
respectively. Subpart B of Part 6 of Chapter 246-290 WAC details specific requirements to achieve 
sufficient treatment by (a) filtration (WAC 246-290-660); (b) disinfection to ensure that pre-
treatment, filtration, and disinfection in combination achieve at least 3.0 log reduction of Giardia 
lamblia cysts and at least 4.0 log reduction for viruses (WAC 246-290-662); (c) monitoring of source 
water coliform and source and filtered water turbidity; (d) monitoring to determine inactivation 
levels for Giardia lamblia cysts and viruses; and (e) monitoring of disinfectant residual concentrations 
entering and within the distribution system (WAC 246-290-664). The SWTR also includes 
requirements for reporting by filtered systems (WAC 246-290-666) and watershed control (WAC 246-
290-668). 

The SWTR requires after-treatment disinfection residuals of at least 0.2 milligrams per liter (mg/L) at 
the entry point and continuous disinfectant residual monitoring for water systems serving more than 
3,300 people. If the residual level drops below 0.2 mg/L for more than 4 hours, the system is 
considered in treatment violation. Under the rule, systems are also required to maintain detectable 
disinfectant residual for at least 95% of the monthly distribution system water samples (taken 
concurrently with routine and repeat total coliform samples). Alternatively, samples may be analyzed 
for heterotrophic bacteria using a plate count method. A heterotrophic plate count (HPC) level of 500 
colony forming units (cfu) per millimeter or less is considered equivalent to a detectable disinfectant 
residual. 

8.3.1.2 District’s Status 
Based on the direct filtration treatment and effluent turbidity levels achieved at the WTP, Judy 
Reservoir receives the following physical treatment/removal credits: 

• 2.0 log (99.0%) for Giardia lamblia removal 

• 1.0 log (90.0%) for viruses 

The credits for Giardia lamblia are achieved based on the direct filtration system (no sedimentation) 
listed in WAC 256-290-660 (2). To achieve 3.0-log removal of Giardia, the WTP is required to provide 
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1.0-log inactivation of Giardia lamblia by disinfection. Chlorine dioxide is injected at the raw water 
pump station into the raw water line that comes to the WTP. This is considered Stage 1. Chlorine also 
can be added at three discrete points (stages), which are as follows: (1) Stage 2 – prior to in-line 
static mixer (currently not in use), (2) Stage 3 – flocculation basin effluent, (3) Stage 4 – filter effluent 
line. At Stage 5, ammonia is injected just before the finished water tanks (clearwells) and it forms 
chloramines, which result in a reaction between the ammonia and chlorine solution.   

The credits for Giardia lamblia and virus inactivation are based on pre- and post-chlorination and 
filtration. WTP personnel on a daily basis determine the level of inactivation achieved and then 
determine whether this level is sufficient to meet the required level of inactivation. For the years 
2007 through 2012, the WTP has maintained inactivation ratios (IR) well above 1; below this value 
would be considered a treatment technique violation. The highest IR value achieved was 8. The WTP 
does not get extra credits for maintaining higher IR values.  

In 1993, the District conducted a tracer study (at flow rates ranging from 4,800 gallons per minute 
[gpm] up to 8,200 gpm) to determine the T10/T for each disinfection stage to assist with the 
development of daily disinfection contact time (CT) profiles.  Using the results of this tracer study, a 
disinfection contacting model for the WTP was developed that allows assessments of the levels of 
disinfection under the ranges of water temperatures and flow rates that normally occur at the WTP. 
As a requirement of the SWTR, CT values are calculated daily on each stage of disinfection. Figures 8-
1 through 8-6 show minimum, average, and maximum CT values for each year from 2007 through 
2012. 

 

Figure 8-1.  2007 Minimum, Average, and Maximum CT Values 
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Figure 8-2.  2008 Minimum, Average, and Maximum CT Values 

 

 

 

Figure 8-3.  2009 Minimum, Average, and Maximum CT Values 
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Figure 8-4.  2010 Minimum, Average, and Maximum CT Values 

 

 

 

Figure 8-5.  2011 Minimum, Average, and Maximum CT Values 
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Figure 8-6.  2012 Minimum, Average, and Maximum CT Values 

The WTP currently targets a total chlorine residual level of at least 1.2 mg/L at the CT determination 
point for Stage 5 (at the clearwells), which is also the entry point to the distribution system. The WTP 
provides continuous on-line chlorine residual monitoring at this location for process control and 
reporting purposes. Since 2007, the entry-point total chlorine residual has not fallen under 0.2 mg/L. 
The total chlorine residual is typically maintained in the range 1.2 to 1.5 mg/L. There have been no 
treatment technique violations based on this requirement. Figures 8-7 through 8-12 represent Stage 
5 total chlorine residuals from 2007 through 2012. 

 

Figure 8-7.  2007 Stage 5 Total Chlorine Residual 
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Figure 8-8.  2008 Stage 5 Total Chlorine Residual 

 

 

 

Figure 8-9.  2009 Stage 5 Total Chlorine Residual 
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Figure 8-10.  2010 Stage 5 Total Chlorine Residual 

 

 

 

Figure 8-11.  2011 Stage 5 Total Chlorine Residual 
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Figure 8-12.  2012 Stage 5 Total Chlorine Residual 

The District monitors chlorine residuals with each coliform sample, about 70 samples per month. 
Figures 8-13 through 8-16 illustrate the minimum, average, and maximum monthly total chlorine 
residual levels for the period 2009 through 2012. 

 

Figure 8-13.  2009 Minimum, Average, and Maximum Monthly Total Chlorine Residual 
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Figure 8-14.  2010 Minimum, Average, and Maximum Monthly Total Chlorine Residual 

 

 

Figure 8-15.  2011 Minimum, Average, and Maximum Monthly Total Chlorine Residual 
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Figure 8-16.  2012 Minimum, Average, and Maximum Monthly Total Chlorine Residual 

These results show fairly inconsistent chlorine residuals over the examined period.  These changes 
can be attributed to chlorine demand changes, areas with low water use, seasonal fluctuations, plant 
optimizations, etc.  These figures do not show the free residual chlorine measures at the sample 
stations of Bayview Edison Road, Peterson Road, and Airport Drive, which were measured by the City 
of Anacortes.  With the completion of the Josh Wilson Road pipeline project, this area is now 
supplied by water from the Judy Reservoir and the total chlorine residual will be measured. 

None of the monthly samples for the 6-year period from 2007 through 2012 have had non-
detectable chlorine residual. The District has maintained detectable chlorine in at least 95% of the 
monthly samples for the entire period from 2007 through 2012. The District has established a 
procedure to test for HPCs if the sample has non-detectable chlorine residual.  

Under the SWTR, the District performs monthly testing of the raw water from Judy Reservoir for fecal 
coliform (seven samples per month). In the months when Skagit River water is taken, the District is 
required to analyze one sample for fecal coliform per week.  

8.3.2 Interim Enhanced Surface Water Treatment Rule 

8.3.2.1 Regulatory Elements 
The Interim Enhanced Surface Water Treatment Rule (IESWTR) builds on the SWTR by adding 
protection from Cryptosporidium.  The IESWTR requires filtered systems to meet new turbidity 
standards for combined filter effluent (CFE) and individual filter effluent (IFE).  Under the IESWTR, the 
CFE turbidity must be ≤0.3 Nephelometric Turbity Units (NTU) (for 95% sample in 4-hour intervals) 
and the maximum turbidity 1.0 NTU for filtered water.  Additionally, the rule requires unfiltered 
systems to include control of Cryptosporidium in their watershed control plans. The IESWTR applies 
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to systems that serve more than 10,000 people. The IESWTR builds on the Total Coliform Rule by 
requiring sanitary surveys for all PWSs using surface water, regardless of their size. The rule also 
requires covers for all new finished water storage facilities and includes disinfection profiling and 
benchmarking provisions to ensure that systems provide continued levels of pathogen protection 
while taking the necessary steps to comply with the disinfection byproducts standards.  

8.3.2.2 District’s Status 
The District has established continuous turbidity monitoring of the source water and filtered water 
(from each individual filter) for the purposes of process control, performance assessment, and 
compliance reporting.    

Judy Reservoir raw water turbidity is affected by seasonal changes and events affecting the Cultus 
Mountain Watershed and the Skagit River. These changes include wind storms, algae blooms, and 
rain runoff, and turbidity can fluctuate significantly over a short period of time. When individual 
stream turbidities exceed 5 NTU or color exceeds 35 color units, water from that stream is typically 
not diverted into Judy Reservoir. A description of the strategy on when the water is diverted into 
Judy Reservoir can be found in Chapter 9. A maximum turbidity criterion of 10 NTU is used when 
deciding whether to divert Skagit River water into Judy Reservoir. Figures 8-17 and 8-18 represent 
minimum and maximum turbidity levels (NTU) of the raw water from Judy Reservoir.  

 

Figure 8-17.  Minimum Monthly Raw Water Turbidity (NTU), 2007–2012 
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Figure 8-18.  Maximum Monthly Raw Water Turbidity (NTU), 2007–2012 

Turbidity levels shown on Figures 8-17 and 8-18 represent the relatively low turbidity of the source 
water and some seasonal fluctuations. High levels of turbidity in the source water can protect 
microorganisms from the effect of disinfection and may indicate that Cryptosporidium can break 
through the filters and enter the water supply. In addition to disinfection, to reduce turbidity levels 
the WTP employs flocculation and coagulations prior to filtration. 

Inorganic and organic liquid coagulants are used for flocculation and coagulation. All coagulants are 
NSF- or UL-approved. Combined dosage of these chemicals is rarely above 7.0 mg/L. Coagulant 
dosage is reported in the Monthly Surface Water Treatment Report and annually in the DOH 
certification form.   

With regard to IESWTR compliance, the District conducts continuous turbidity monitoring of each IFE 
and CFE, with recordings taken at 15-minute intervals. As required per WAC 246-290-664, the CFE 
data recorded at 4-hour intervals are reported for IESWTR compliance purposes. The WTP 
consistently achieves over 99.5% removal of source water turbidity, well above the 80% removal 
requirement specified in WAC 246-290-654. 

Figures 8-19 and 8-20 show monthly effluent turbidity (minimum and maximum) for the 2007 
through 2012 period. It is evident from these figures that finished water turbidity is significantly 
below the established maximum level of 1.0 NTU for treated water under the IEWSTR. Based on 
these low turbidity (below 0.1 NTU) results, the District consistently meets turbidity limits 
established under the SWTR. In addition, the District meets optimized treatment goals established by 
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EPA. In 2009, the District’s WTP ranked in the top three treatment plants in Washington based on 
turbidity performance. 

 

Figure 8-19.  Maximum Monthly Plant Effluent Turbidity (NTU), 2007–2012 

 

 

Figure 8-20.  Minimum Monthly Plant Effluent Turbidity (NTU), 2007–2012 
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8.3.3 Long Term 2 Enhanced Surface Water Treatment Rule 

8.3.3.1 Regulatory Elements 
The Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) builds upon the SWTR and 
IESWTR by supplementing existing microbial treatment requirements for systems where additional 
public health protection is needed against Cryptosporidium. The rule was developed in conjunction 
with the Stage 2 Disinfectants/Disinfection Byproducts Rule (D/DBPR) requiring systems to provide 
microbial protection while trying to minimize the health effects from disinfection byproducts. This 
rule took effect in March 2006 and applies to water systems using surface water or groundwater 
under direct influence (GWUDI) as the source. Based on system size and filtration type, systems need 
to monitor for Cryptosporidium, E. coli, and turbidity. 

The LT2ESWTR requires systems to monitor their water sources for Cryptosporidium to determine 
treatment requirements, ensuring less than 1 oocyst per 10,000 liters of finished water. This 
approach involves identification of source water vulnerability to Cryptosporidium and strategies 
minimalizing occurrence risk of Cryptosporidium. The LT2ESWTR establishes the following types of 
requirements: 

• Two distinct rounds of source water monitoring for Cryptosporidium 

• Determination of risk bin classification based on initial monitoring 

• Microbial toolbox for meeting additional treatment requirements 

• Profiling and benchmarking requirements 

• Covering finished water storage facilities 

• Sanitary surveys 

The source water monitoring requirements of the LT2ESWTR apply to all Subpart H PWSs. Filtered 
and unfiltered systems must conduct 24 months of source water monitoring for Cryptosporidium. 
Filtered systems must also record source water E. coli and turbidity levels.  Filtered systems are 
classified into one of the four “bins” based on the results of their source water monitoring (Table 8-
2). Unfiltered systems calculate a mean Cryptosporidium level to determine treatment requirements.   
Systems may also use previously collected data (i.e., grandfathered data). 
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Table 8-2.  Bin Classification 

For systems that are: Mean Cryptosporidium 
Concentration1 Bin Classification 

Required to monitor for Cryptosporidium < 0.075 oocysts/ L Bin 1 

 From 0.075 to < 1.0 oocysts/ L Bin 2 

 From 1.0 to < 3.0 oocysts/L Bin 3 

 ≥ 3.0 oocysts/ L Bin 4 

 1 Samples analyzed by an approved laboratory and EPA method 1622 or 1623. 

For filter plants classified in Bin 1, no additional Cryptosporidium treatment is required under the 
LT2ESWTR. Plants classified in Bins 2 through 4 need to provide the additional treatment for 
Cryptosporidium outlined in the EPA Microbial Toolbox. Filter plants classified in Bins 3 and 4 must 
achieve at least 1.0 log (90%) of additional Cryptosporidium treatment using one or more of the 
following, as specified in the Microbial Toolbox: bag filters, bank filtration, cartridge filters, 
membrane filtration, chlorine dioxide, ozone, and/or ultraviolet disinfection. The deadline for 
meeting the treatment requirements was October 2012 (Schedule 2).  

Water systems are required to conduct a second round of source water monitoring 6 years after the 
initial bin classification to confirm or revise the initial assessment. For Schedule 2 (between 50,000 
and 99,000 people), that will be October 2015. 

Under the LT2ESWTR, water systems that propose changes to their disinfection strategy must 
develop Giardia lamblia and virus disinfection profiles. The profiling requirements for large systems 
include daily measurements of operational data for periods of 12 months in order to calculate 
inactivation ratios. This builds upon the requirements for disinfection profiling under the IESWTR, 
which were triggered based on distribution system disinfection byproduct levels.  

8.3.3.2 District’s Status 
The District belongs to Schedule 2 systems (service population between 50,000 and 99,999), which 
involves the following: 

• Begin initial source water monitoring (ISWM) or submit intent to grandfather historical data by 
April 1, 2007. 

• Submit source water occurrence bin classification to DOH by October 1, 2009. 

• Install treatment as needed to ensure compliance by October 1, 2012. 

• Submit a sampling plan for follow-up source water monitoring (FSWM) by July 1, 2015. 

• Begin FSWM by October 1, 2015. 
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In order to comply with the LT2ESWTR, in April 2007 the District submitted a report to EPA with the 
test results of 26 samples for Cryptosporidium collected between January 2004 and December 2005. 
In a letter dated July 2, 2007, DOH indicated its approval of the submitted data for grandfathering 
based on CFR 141. 707. This approval letter is provided in Appendix L. 

The mean Cryptosporidium concentration of the 26 grandfathered samples in Judy Reservoir source 
was 0 oocysts/L. Based on these results, the District was approved for Bin 1 classification, and under 
this classification, no additional treatment for Cryptosporidium is required. This bin classification 
satisfies the requirements under CFR 141.710. 

A second round of source water monitoring is required as part of the LT2ESWTR. The sampling plan 
for Round 2 is due by July 1, 2015, and sampling must start by October 1, 2015. Based on the future 
results, the District might change its bin classification.   

Regarding disinfection profiling and microbial benchmarking, the District has developed daily pre- 
and post-filter chlorine contacting disinfection profiles for Giardia lamblia (all five stages).   

8.3.4 Additional Source Monitoring 
This section describes some of the preventive tests the District performs to monitor source/drinking 
water quality. 

8.3.4.1 Algae 
In 2003, Judy Reservoir experienced serious taste and odor issues, resulting in consumer complaints 
and media attention. Since then the District has been more closely monitoring algal communities in 
Judy Reservoir and trying to prevent similar events. Since October 2006, the District has had a 
contract with Western Washington University for identifying and counting phytoplankton, measuring 
chlorophyll, and determining total nitrogen and total phosphorus levels in the raw water from Judy 
Reservoir.  Weekly raw water samples are collected from the pump station and submitted for 
analysis. Western Washington University has provided the District with annual reports for 2007, 
2008, 2010, 2011, and 2012. These reports include descriptions of the water quality and algal data 
collected since October 2006. The data are described in a series of annotated figures regarding 
biovolumes, counts, and nutrients, as well as photographs of the most common phytoplankton in 
Judy Reservoir.  

Figure 8-21 shows algal density for the 7 year period of 2006 through 2012. From the data it is 
obvious that the highest algal count is in late summer to late fall. This gives the District information 
on seasonal trends and changes in algal species, which could be used as a tool for treatment changes 
in case of algal blooms.   
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Figure 8-21.  Algal Density from 2006 to 2012 

8.3.4.2 Total Organic Carbon 
As result of total trihalomethane (TTHM) exceedances in 2012, the District started to monitor on a 
monthly basis total organic carbon (TOC) from Judy Reservoir raw water and Skagit River raw water. 
Over the years, sporadic TOC tests have been done on source water that shows high organic 
presence. The Skagit River is known to have low TOC levels, which helps lower overall TOC levels 
when blended with Judy Reservoir water. Based on collected data, Judy Reservoir TOC levels vary 
from 1.5 mg/L to 2.5 mg/L; Skagit River (when in use) levels are usually below 1.0 mg/L; and Cultus 
Mountain Creek levels are between 5.0 and 6.0 mg/L. 
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8.3.4.3 Free Residual Chlorine 
Free residual chlorine is tested on an as-needed basis in the distribution system, except in locations 
using Anacortes water. As result of the TTHM exceedances of the maximum contaminant level (MCL) 
values in 2012, and replacement of the chlorine dioxide generator, the District started to monitor its 
free residual chlorine in the distribution system between August and November. In August the 
distribution system had some higher than trace amount free chlorine residuals, which could explain 
why the TTHMs exceeded the MCL limits.  

8.3.5 Phase I, II, and V Rules 

8.3.5.1 Regulatory Elements 
Phase I, II, and V rules, also known as Chemical Phase Rules, define regulations regarding 
contaminants in three different groups: inorganic chemicals (IOCs), synthetic organic chemicals 
(SOCs), and volatile organic chemicals (VOCs), a total of 65 contaminants.  EPA sets the MCL for each 
contaminant as well as the standardized monitoring framework where monitoring cycles are 
established for each contaminant group. EPA has established 9-year cycles divided into 3-year 
compliance periods, which could be further subdivided to annual and quarterly periods.  

As part of the Phase II Rule, systems with a significant amount of asbestos-cement (AC) pipe must 
conduct periodic asbestos monitoring in the distribution system. In Washington state, DOH requires 
systems that contain more than 10% AC pipe in their distribution system to comply with this 
monitoring requirement. These systems must collect one sample in the distribution system at 
locations served by AC pipe and under conditions where asbestos contamination is most likely to 
occur.  

8.3.5.2 District’s Status 
The District performs routine finished water monitoring for VOCs, SOCs, and IOCs based on the 
annual DOH-issued water quality monitoring reports.  

During the 6-year period from 2007 through 2012, none of these compounds exceeded the MCL 
levels. IOC monitoring is performed on an annual basis, and the only parameter close to MCL (15 
color units [CU]) is color, with 15 CU.  

DOH requires testing for asbestos once every 9 years. The District performed asbestos monitoring in 
2009 and 2010. The values for both samples were with 1.4 million fibers per liter (MFL), and the MCL 
for asbestos is 7.0 MFL.  
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8.3.6 Arsenic Rule 

8.3.6.1 Regulatory Elements 
Arsenic is either a naturally occurring element or is introduced via agricultural or industrial practices 
into the drinking water supply. Arsenic is known to cause a number of organ failures. EPA sets the 
MCL of arsenic at 0.010 mg/L and it is based on the running annual average of results collected for 
each entry point to the distribution system. Systems could be eligible for reduced monitoring if their 
results are below the MCL; however, if arsenic is detected above the MCL in any individual sample, 
the monitoring frequency will be increased to quarterly. 

8.3.6.2 District’s Status 
Arsenic is monitored annually as part of the suite of 16 primary IOCs. Over the period of 2007 
through 2012, arsenic was 0.0030 mg/L, which is below the MCL limit of 0.010 mg/L. Based on these 
results, the District is in compliance with the Arsenic Rule.  

8.3.7 Radionuclides Rule 

8.3.7.1 Regulatory Elements 
The original Radionuclides Rule was in effect in 1977 and in 2000 was revised and finalized. This rule 
includes requirements for uranium (30 picoCuries per liter [pCi/L]), combined radium-226 and 
radium-228 (5 pCi/L), gross alpha particle radioactivity (15 pCi/L), and beta particle and photon 
radioactivity (4 millirem per year [mrem/year]).   

This rule establishes monitoring for radionuclides at each entry point of the distribution system. 
Systems were required to conduct an initial round of monitoring between 2003 and 2007, unless 
earlier radionuclide data were accepted for use in grandfathering by DOH. Systems were eligible for 
reduced monitoring (once every 9 years) if the average of the initial monitoring results for all 
contaminants was below detection limits.   

8.3.7.2 District’s Status 
The District tested for radionuclides in 2009. No violation was found and none of the following 
contaminants were detected: gross beta, gross alpha, or radium 228.  

8.3.8 Unregulated Contaminant Monitoring Rule 2 

8.3.8.1 Regulatory Elements 
The Unregulated Contaminant Monitoring Rule 2 (UCMR2) was proposed in August 2005 and 
requires systems to monitor for 25 contaminants for a 12-month period between 2008 and 2010. 
EPA divided the 25 contaminants into two lists. Based on the population served, systems monitor for 
List 1 (10 contaminants) or List 2 (15 contaminants). List 1 (Assessment Monitoring) contaminants are 
monitored using testing methods that are widely used. The List 1 contaminants include flame 
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retardants, chemicals used in explosives, and insecticides. List 2 (Screening Survey) contaminants are 
monitored using testing methods that are relatively new (EPA methods 527 and 529). The List 2 
contaminants include nitrosamines and herbicides.  Systems serving more than 100,000 people are 
required to conduct screening monitoring for 15 contaminants on the Screening Survey List (i.e., List 
2).  

8.3.8.2 District’s Status 
Between 2009 and 2010, the District performed entry-point sampling for the 10 contaminants on the 
Assessment Monitoring List (List 1). The analyses (based on EPA methods 527 and 529) were 
performed in the EPA-certified laboratory Edge Analytical in Burlington, Washington. None of the 
contaminants were detected in the samples. 

8.3.9 Unregulated Contaminant Monitoring Rule 3 

8.3.9.1 Regulatory Elements 
The Unregulated Contaminant Monitoring Rule 3 (UCMR3) was signed in April 2012 and systems will 
start monitoring from 2013 to 2015 depending on their schedules. The monitoring for UCMR3 
includes 30 contaminants (28 chemicals and 2 viruses). UCMR3 builds on the established structure of 
UCMR 1 and 2, and makes minor changes to improve the rule design. Per the cyclical nature of the 
UCMR, a new list of contaminants and analytical methods are defined. Some of the changes in 
UCMR3 are as follows: 

• Redefines applicability to include PWSs that purchase all of their water 

• Clarifies the terms of representative groundwater sampling 

• Updates the reporting elements (including adding a data element for zip codes for the customers 
served by PWSs) 

UCMR3 established three lists under which PWSs will be monitoring: 

• Assessment Monitoring (List 1 contaminants) monitors for 21 contaminants 

• Screening Survey (List 2 contaminants) monitors for 7 contaminants 

• Pre-screen Testing (List 3 contaminants) monitors for 2 viruses  

8.3.9.2 District’s Status 
The District is scheduled to start monitoring in 2014. 
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8.3.10 Filter Backwash Recycling Rule 

8.3.10.1 Regulatory Elements 
The federal Filter Backwash Recycling Rule (FBRR) was published in the Federal Register on June 8, 
2001. This rule is intended to reduce the opportunity for recycling practices to adversely affect the 
performance of drinking water treatment plants and help prevent microbes, particularly 
Cryptosporidium, from passing through treatment systems and into finished water. The FBRR 
requires systems that recycle to return specific recycle flow (spent filter backwash water, thickener 
supernatant, or liquids from dewatering processes) through all processes of the system’s existing 
conventional or direct filtration system or at an alternative location approved by the state.  

8.3.10.2 District’s Status 
The filter backwash water at the WTP is diverted to the recycle basin, then sent to the two settling 
lagoons, where the decanted water is sent back to Judy Reservoir. Even though the WTP recycles its 
filter backwash water, this practice does not fall under this rule because the distance between the 
intake and recycle location is more than 800 feet (approximately 1,000 feet).  

8.3.11 Total Coliform Rule 

8.3.11.1 Regulatory Elements 
The Total Coliform Rule (TCR) applies to all PWSs. Coliforms are easily detected in water and are used 
to assess a water system’s vulnerability to pathogens. It requires systems to sample for coliform 
bacteria, which are used as an indicator of contamination. In the TCR, EPA set an MCLG of zero for 
total coliforms. EPA also set an MCL for total coliforms and required testing of total coliform-positive 
cultures for the presence of E. coli or fecal coliforms, which indicate more immediate health risks 
from sewage or fecal contamination. If more than 5% of the monthly samples (for systems with at 
least 40 samples per month) contain total coliform, PWSs must report this to the state and to the 
public. The TCR requires the use of a sample monitoring plan and sanitary surveys for systems 
collecting less than 5 samples per month.   

Community water systems with service populations between 59,001 and 70,000 are required to 
collect 70 representative samples monthly from locations throughout the distribution system. All 
samples testing positive for total coliform must be followed by repeat sampling and additional 
testing to determine if E. coli is present.  

Under the TCR, there are two types of violations: acute and non-acute. An acute MCL violation for 
coliform is based on the presence of either fecal coliform or E. coli in a repeat sample, or coliform 
presence in a repeat sample collected as a follow-up to a sample indicating the presence of fecal 
coliform or E. coli. A non-acute MCL violation for coliform occurs under the following conditions: a 
water system that collects ≥40 routine coliform samples per month (corresponding to a service 
population of at least 33,001) has more than 5% of the samples test positive for the presence of total 
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coliform; or, a system that collects fewer than 40 routine coliform samples per month has more than 
one positive total coliform detection.  

8.3.11.2 District’s Status 
The District performs monitoring as outlined in its Coliform Monitoring Plan (updated July 2014), 
which is included in Appendix M. This includes collection of at least 70 routine coliform samples per 
month from 29 dedicated sample sites located throughout its retail distribution system. These 
sample sites and their associated typical monitoring frequency are summarized in Table 8-3.  

Table 8-3.  Routine Sampling Sites for Coliform Bacteria 

Location Address Sample Frequency 

Lake Sixteen Pump Station 21193 Lake 16 Rd 3/Month 

Rawlins Road Sample Station S of 14937 Rawlins Rd. 3/Month 

Dodge Valley Road Sample Station 13459 Rawlins Rd. 3/Month 

Bradshaw Road Pump Station 15011 Bradshaw Rd/ Summers Dr. 3/Month 

Mclean Rd. and Penn Rd. N Side Sample Station 15621 Penn Rd. (Christmas tree farm) 2/Month 

City Hall and Cleveland St. W Side Sample Station 1019 Cleveland St. (S of City Hall) 3/Month 

Hillcrest Park W Side Sample Station W of 1624 13th St. 3/Month 

Cedardale Fire Department S Side Sample Station 19746 E Hickox Rd. 2/Month 

Eaglemont Golf Course/Grille Sample Station 4129 Eaglemont Dr. 3/Month 

Old Hwy 99 South W Side Across from 3228 Old Hwy 99 S. 2/Month 
Big Lake Blvd. and Big Lake Grocery E Side Sample 
Station 16818 W Big Lake Blvd. 3/Month 

Cascade Ridge Pump Station #1 20463 Cascade Ridge Dr. 3/Month 

Cascade Ridge Pump Station #2 20690 Cascade Ridge Dr. 2/Month 

Cascade Ridge Pump Station #3 20962 Cascade Ridge Dr. 2/Month 

Swan Rd. and Sherman Ln. Sample Station 21254 Sherman Ln. 2/Month 

Conway Church 18101 Fir Island Rd. 2/Month 
Northern State E Side - Fruitdale Rd. Entry Sample 
Station E of 1704 Wildflower Way 2/Month 

Bow Hill Rd. Sample Station 18994 Bow Hill Rd. 3/Month 

Holiday Inn Express W Parking Lot Sample Station 900/1000 Andis Rd 3/Month 

Airport Dr./Bayview Airport Sample Station 15290 Airport Dr. 2/Month 
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Location Address Sample Frequency 

Bayview Edison Rd. N Side 10901 Bayview Edison 3/Month 

Allen West Church 16775 Allen West Rd. 3/Month 

Grip Road and Bridgewater Road 22958 Grip Rd. 2/Month 

25th Street N of Section SW Corner Baseball Field 3/Month 

Burlington Hill Pump Station 963 Hillcrest Dr. 2/Month 

Peterson Road/Sunrise Lane Sample Station Peterson/Sunrise Intersection 2/Month 

Otter Pond Dr. and Gunderson Rd. 15784 Otter pond Dr. 2/Month 

Teak Lane Sample Station 13247 Teak Ln. 3/Month 

Clear Lake School Sample Station 23631 Lake St. 2/Month 

 

Of the 5,040 coliform samples collected over the period from 2007 through 2012, only 3 tested 
positive for total coliform (July 2010, July 2011, and August 2011). None of these samples tested 
positive for E. coli or fecal coliform bacteria. In these three instances, the District collected repeat 
samples per WAC 246-290-300 requirements. None of the repeat samples confirmed the coliform 
presence indicated in the routine samples. Therefore, the District has maintained compliance with 
the provisions of the TCR and WAC 246-290-300 (3).   

8.3.12 Lead and Copper Rule 

8.3.12.1 Regulatory Elements 
Lead and copper are heavy metals that primarily enter the drinking water through plumbing 
materials. Exposure to lead and copper may cause health problems ranging from stomach distress to 
brain damage. In 1991, EPA established regulations for control of lead and copper known as the Lead 
and Copper Rule (LCR).  

Under the LCR, systems are required to monitor drinking water at customer taps. If lead 
concentrations exceed an action level of 15 parts per billion (ppb) or copper concentrations exceed 
an action level of 1.3 parts per million (ppm) in more than 10% of customer taps sampled, the system 
must take actions for corrosion control.  If the action level for lead is exceeded, the system must 
inform the public about steps they should take to protect their health, which may include replacing 
lead service lines under their control. 

In 2004, EPA initiated a review of LCR implementation across the nation. This effort was focused on 
determining whether national lead levels are increasing. As a result of this effort, EPA identified 
several targeted changes to the existing rule that would meet short-term goals for improving 
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implementation of the LCR. These revisions, which were finalized in October 2007 and became 
effective in December 2007, are summarized in Table 8-4. The revisions are intended to enhance LCR 
implementation in the areas of monitoring, treatment, customer awareness, and lead service 
replacement.  

Table 8-4.  Lead and Copper Rule Revisions 

Activity Rule Revision 

Monitoring 

• Clarifies language in the rule regarding the number of samples required and the 
number of sites from which samples should be collected. 

• Modifies definitions for monitoring and compliance periods to make it clear that all 
samples must be taken in the same calendar year. 

• Clarifies the reduced monitoring criteria that would prevent small and medium water 
systems above the lead action level or large systems deemed to no longer meet 
Optimum Corrosion Control treatment from remaining on a reduced monitoring 
schedule.  

Treatment or Source Water 
Changes 

• Requires water systems to provide advanced notification to the primacy agency of 
intended changes in treatment or source water that could impact long-term water 
quality. 

• Requires the primacy agency to approve the planned changes using a process that 
will allow the states and water systems to take as much time as needed for systems 
and states to consult about potential problems.  

Customer Awareness and 
Public Education 

• Requires utilities to provide a notification of tap water monitoring results for lead to 
owners and/or occupants of homes and buildings that are part of the utility’s sampling 
program. 

• Changes the content, delivery, and time frame of public education regarding lead 
action level exceedances. Systems must partner with additional organizations to 
disseminate the message to at-risk populations.  

• Requires that educational statements about lead in drinking water be included in all 
Consumer Confidence Reports. 

Lead Service Line 
Replacement 

• Requires utilities to reconsider previously “tested-out” lead service lines when 
resuming lead service line replacement programs. 

 

8.3.12.2 District’s Status 
The District collects samples for lead and copper from its customers’ taps. Due to historically low lead 
and copper levels at customer taps, the District has approval from DOH for a reduced monitoring 
schedule requiring collection of 30 tap samples every 3-year cycle. For the 6-year monitoring period 
from 2007 through 2012, the District collected samples in 2009 and 2012. The 90th percentile results 
from each of these rounds are summarized in Table 8-5. The District has continued to maintain 
compliance with lead and copper action levels and the broader requirements of the LCR.    
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Table 8-5.  Lead and Copper Tap Monitoring Results 

Sampling Date Number of Samples 90th Percentile Lead Result 90th Percentile Copper Result 

August 2009 30 0.003 mg/L 0.087 mg/L 

September 2012 30 0.002 mg/L 0.070 mg/L 

 

8.3.13 Stage 1 Disinfectants/Disinfection By-Products Rule 

8.3.13.1 Regulatory Elements 
Use of disinfectants is a highly effective measure for protection from water-borne diseases. However, 
disinfectants themselves can react with naturally occurring materials (NOM) in the water to form 
unintended byproducts posing certain health risks. A result from toxicological research has shown 
that many disinfection byproducts (DBP) are carcinogenic and can cause adverse reproductive or 
developmental effects in laboratory animals. In 1979, EPA enacted the Total Trihalomethane Rule, 
which set an interim MCL for TTHM of 0.1 mg/L as a running annual system-wide average based on 
quarterly monitoring within the distribution system. This rule applies to water systems using a 
chemical disinfectant and serving over 10,000 customers.  

In 1998, EPA promulgated the Stage 1 Disinfectants/Disinfection By-Products Rule (D/DBPR) to 
further reduce the DBP levels in drinking water. The Stage 1 D/DBPR (effective since January 2002) 
applies to all community and non-transient non-community water systems that treat their water with 
a chemical disinfectant for either primary or residual treatment. The rule establishes maximum 
residual disinfectant level goals (MRDLGs) and maximum residual disinfectant levels (MRDLs) for 
three chemical disinfectants: chlorine, chloramine, and chlorine dioxide. It also establishes maximum 
contaminant level goals (MCLGs) and MCLs for TTHM, haloacetic acids, chlorite, and bromate.  

The Stage 1 D/DBPR lowered the MCL for TTHM to 0.080 mg/L, established an MCL of 0.060 mg/L for 
five haloacetic acids (HAA5) and 1.0 mg/L for chlorite, established a maximum residual disinfection 
level of 4.0 mg/L for chlorine residual and 0.8 mg/L for chlorine dioxide, and established TOC removal 
requirements for systems using conventional filtration (with TOC removal requirements based on 
source water TOC and alkalinity levels). 

The Stage 1 D/DBPR also established new monitoring requirements to ensure compliance with these 
standards. For chlorinated surface water systems that serve over 10,000 people, the Stage 1 D/DBPR 
requires the collection of four paired TTHM and HAA5 samples (per treatment plant) from the 
distribution system each quarter. Compliance with MCLs is based on the system-wide running annual 
average (RAA) of quarterly results. At least 25% of the samples collected each quarter must be from 
locations representing maximum residence time in the system. The remaining samples must be taken 
at locations representing average residence time and providing thorough spatial coverage. The rule 
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allows reduced monitoring if the RAA of TTHM and HAA5 levels drops below 0.04 mg/L and 0.03 
mg/L, respectively, over a 12-month sampling period.   

8.3.13.2 District’s Status 
To comply with the Stage 1 D/DBPR, the District has been collecting paired samples for TTHM and 
HAA5 on a quarterly basis from the following locations in its distribution system: 

• Site 1: Township Street 

• Site 2: Mclean Road (maximum residence time) 

• Site 3: Fruitdale Road 

• Site 4: Hillcrest Park (average residence time) 

Figures 8-22 and 8-23 depict site-specific results and the system RAA for TTHM and HAA5, 
respectively, for the period 2007 through 2012. The results indicate that DBP formation has been 
relatively high and that the District had TTHM exceedances in 2010, 2011, and 2012, and HAA5 
exceedances in 2007, 2008, 2010, and 2011. 

 

Figure 8-22.  Distribution System TTHM, 2007–2012 
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Figure 8-23.  Distribution System HAA5, 2007–2012 

The high DBP observations are attributed to higher TOC (above 2 mg/L) levels in the source water 
and presence of free residual chlorine in the finished water. These figures also show some significant 
variations in the TTHM and HAA5 results based on location, residence time, and seasonal changes 
(water temperature).  The District took steps for reducing high levels of TTHMs and HAA5s by 
replacing its chlorine dioxide generator with a more efficient model, upgrading the chlorine 
generator with two discrete injection points for better control of the free residual chlorine. 
Significant improvement in Stage 1 (TTHMs and HAA5s) results were observed in the third quarter of 
2012 and the first quarter of 2012 for Stage 2.  

As discussed in Section 8.3.1.2, the District typically obtains a total of 70 to 80 distribution system 
chlorine residual measurements each month. Since January 2007, the system RAA chlorine residual 
has varied between 0.67 and 0.75 mg/L; therefore, the District has maintained compliance with the 
chlorine MRDL.   
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As part of Stage 1 D/DBPR, chlorine dioxide must be monitored daily at an entry point of the 
distribution system when in use and should not exceed an MRDL of 0.8 mg/L. Daily operational 
chlorite levels are measured as part of this rule at the WTP, and 3 samples a month from the 
distribution systems are submitted to a certified laboratory. The 3 sample locations are as follows: 

• WTP (entry point to distribution system) 

• 9th and Highland Street (average residence time) 

• Fir Island Road (maximum residence time) 

No exceedances for chlorine dioxide or chlorite levels for the 6-year period from 2007 through 2012 
have been observed.   

8.3.14 Stage 2 Disinfection By-Products Rule 

8.3.14.1 Regulatory Elements 
The Stage 2 Disinfection By-Products Rule builds upon the existing rule and is tightening compliance 
monitoring requirements for TTHMs and HAA5. This rule requires systems to meet maximum 
contaminant levels as an average at each compliance monitoring location in the distribution system 
(instead of as a running annual average [RAA]) for TTHM and HAA5. The goal of this rule is to reduce 
DBP exposure and related health risks.  

Under this rule, systems are required to conduct an evaluation of their distribution systems, known 
as the Initial Distribution System Evaluation (IDSE), to establish locations with high DBP levels. Based 
on the results, these locations will be used for sampling sites for Stage 2 DBP rule compliance 
monitoring.  Systems may receive an exemption from the IDSE based on 40/30 Certification if 2 years 
of eligible DBP data can be provided showing that all individual TTHM and HAA5 results are below 
0.040mg/L and 0.030 mg/L, respectively.  

The Stage 2 DBP rule also requires each system to establish whether it has exceeded an operational 
evaluation level, which is identified using the compliance monitoring results. The operational 
evaluation level provides early warning of possible future MCL violation and gives the system 
opportunity to review and change its operational practices in order to remain in compliance.   

8.3.14.2 District’s Status 
As part of Schedule 2 (service population 50,000 to 99,999) under the LT2ESWTR, the District began 
compliance for Stage 2 DBP in October 2012.  To comply with the Stage 2 DBP rule, the District was 
required to do the following: 

• Submit an IDSE Plan or 40/30 Certification to DOH by April 1, 2007 
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• Complete a Standard Monitoring Plan or System-Specific Study, if required, to DOH by March 31, 
2009 

• Submit an IDSE report to DOH by July 1, 2009 

• Begin monitoring per the Stage 2 DBP rule monitoring plan by October 1, 2012 

In 2007, the District submitted its IDSE Plan for monitoring DBPs and identifying sites with the highest 
values for TTHMs and HAA5 based on water age and average chlorine residuals. Based on the IDSE 
Plan, 16 sites were scheduled to be monitored for TTHMs and HAA5s for 6 quarters and locational 
running annual average (LRAA) per site to be calculated. The plan was approved and the monitoring 
was performed from April 2008 through February 2009.  The IDSE report was submitted to DOH on 
July 1, 2009, including results for TTHM and HAA5s for 16 locations, LRAA calculated for each 
location, and results from Stage 1 locations for 4 quarters and their LRAA. Based on this IDSE report 
and Stage 2 DBP requirements, 8 sites were identified for monitoring under the Stage 2 DBP rule. 
These 8 sites represent the highest TTHM (3), highest HAA5 (3), and existing Stage 1. In October 2012 
the District collected its first round of dual samples for Stage 2. Table 8-6 lists the sites and results. 

Table 8-6.  Stage 2 DBP Monitoring Locations 

Location TTHM 
(mg/L) 

HAA5 
(mg/L) 

Big Lake 17.0 20.5 

Eaglemont 14.6 23.5 

Hillcrest Park 14.8 22.7 

Cascade Ridge #2 14.7 19.7 

Swan Rd 15.1 15.8 

Clear Lake 13.8 15 

Fruitdale Rd 13.5 20 

Bow Hill 16.5 18.7 

 

8.3.15 Ground Water Rule 
The Ground Water Rule applies only to the small satellite systems—Marblemount, Cedargrove, 
Skagit View Village, Alger, Mountain View, and Rockport. The purpose of this rule is to provide for 
increased protection against microbial pathogens, especially fecal contamination in PWSs using 
groundwater. Under this rule, systems must conduct compliance monitoring or triggered source 
monitoring. Systems that provide at least 4-log virus inactivation, removal, or a state-approved 
combination of these technologies are subject to compliance monitoring.  Systems that do not 
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provide at least 4-log treatment or that do not purchase 100% of their water are subject to triggered 
source monitoring. 

8.3.16 Consumer Confidence Reports and Public Notification Rule 

8.3.16.1 Regulatory Elements 
The Consumer Confidence and Public Notification Rule require systems to provide customers with 
water quality information on an annual basis, and when a regulatory violation occurs. The annual 
report must include the following information: 

• Description of the source of drinking water 

• Definition of terms used 

• MCL for regulated contaminants and their levels in the drinking water 

• Any violations and potential health effects 

• Educational information on unregulated contaminants, if required 

• Minimum requirements of the contents of the report per WAC 246-290-72001 

While the Consumer Confidence Report (CCR) provides annual information regarding contaminant 
levels in the water, the Public Notification Rule (PNR) directs utilities in notifying customers of acute 
violations when they occur. The PNR was revised in May 2000 and outlines public notification 
requirements for violation of MCLs, treatment techniques, testing procedures, monitoring 
requirements, and violations of a variance or exemption. If violations have the potential for “serious 
adverse effect”, consumers and the State must be notified within 24 hours of the violation. The 
notice must explain the violation, potential health effects, corrective actions, and whether 
consumers need to use an alternative water source. Notice must be provided to consumers within 30 
days in an annual report, or by mail or direct delivery service within 1 year depending on the severity 
of the violation.  

8.3.16.2 District’s Status 
The District prepares and distributes CCRs to its customers every year by July 1. A copy of the current 
CCR is included as Appendix N and is also available on the District’s website. Regarding the PNR, 
because no acute violations have occurred since the promulgation of this rule, “timely” public 
notification has not been necessary.  
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8.3.17 Operator Certification 

8.3.17.1 Regulatory Elements 
Operator certification helps protect human health and the environment by setting minimum 
professional qualifications for individual operation of public water systems. EPA established in 1999 
certification program guidelines for certification and recertification of operators of community and 
non-transient non-community public water systems. Each state is responsible for establishing the 
minimum of these guidelines, including the following: 

• Each treatment facility or distribution system must be operated by a certified operator. 

• Operator certification must be equal to or greater than the system classification being operated. 

• All process control personnel must be certified. 

• At least one certified operator must be available on every shift. 

• Operators must sit for, and pass, a validated exam demonstrating skills, knowledge, ability, and 
judgment necessary for the system classification. 

• Each operator must have a high school diploma, a General Educational Development (GED) 
degree, or state-approved experience and training. 

8.3.17.2 District’s Status 
The District fully complies with EPA and DOH operator certification requirements. More details are 
provided in Chapter 9, Operations and Maintenance, regarding the appropriate levels of certification 
for each position in the District.   

8.4 Anticipated Water Quality Regulations 
Every year new water regulations are issued or updated. This section discusses the anticipated water 
regulations and their impact on the District. The EPA Contaminant Candidate List (CCL) is the primary 
source for tracking upcoming regulations or updates.  The District makes changes to its system 
and/or procedures when necessary to comply with the new regulations.  

8.4.1 Radon Rule 
EPA proposed in 1999 new regulations on radon in order to reduce health risks. The proposed 
standards apply only to community water systems that regularly serve 25 or more people and that 
use groundwater or mixed ground and surface water. This will not apply to systems using surface 
water where radon levels are very low. This proposal also provides states with flexibility in how to 
limit exposure to radon by allowing them to focus on indoor air as a greater risk for radon exposure 
than drinking water. Based on this, states can choose to develop a Multimedia Mitigation (MMM) 
program assessing the health risks of radon exposure due to its presence in indoor air, while 
individual water systems reduce radon levels below 4,000 pCi/L. A second option allows states to not 
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develop MMM programs, but requires systems to reduce radon levels below 300 pCi/L. This rule 
would apply to the District whether or not Washington state develops an MMM program. So far it is 
not clear when this rule will be finalized. 

8.4.2 Revised Total Coliform Rule 

8.4.2.1 Regulatory Elements 
The SDWA 1996 amendment requires EPA to review and revise each national primary drinking water 
regulation every 6 years. The Total Coliform Rule (TCR) has been effective since December 1990 and 
provides the following: (1) MCLG and MCL for total coliform and E. coli, (2) number of samples based 
on population served, (3) follow-up samples if total coliform or E. coli tests are positive, and (4) 
public notifications for violations. The Revised Total Coliform Rule (RTCR) was implemented and will 
be effective from April 1, 2016. Under the new RTCR a few changes are expected: 

• Non-acute MCL violation for total coliforms under the TCR will be replaced under the RTCR by a 
coliform treatment technique. 

• Level 1 and level 2 assessments depending on the violations.  

•  Total coliform positive samples do not result in public notifications. 

• Reduced monitoring for smaller systems. 

• Uncorrected or unexplored contamination results in violation. 

• Failure to perform corrective action recommended by the State in a timely manner will result in a 
violation. 

8.4.2.2 District’s Status 
The District will continue to follow any developments in the RTCR and will make the necessary 
changes to comply when the rule is adopted. Some of these changes will include preparation for 
system assessment in case of violation. The District will focus on better understanding its distribution 
system by hydraulic modeling and water quality modeling, evaluation of potential vulnerabilities 
(main break protocols, seasonal water quality issues, water age, representative sample sites, 
protocols for accepting new construction, etc.), and collaboration with the State. 
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8.4.3 Drinking Water Laboratory Certification and Data Reporting Rule  

(Lab Rule) 

8.4.3.1 Regulatory Elements 
The Drinking Water Laboratory Certification and Data Reporting Rule (Lab Rule) applies to all 
laboratories testing water samples for water systems. The rule was proposed in June 2006 because 
there were no specific requirements for labs to submit analytical results for drinking water 
compliance samples to DOH. Instead, water systems were responsible for submitting results to DOH. 
The goals of the Lab Rule are as follows: (1) labs must meet accreditation requirements established 
by the Washington State Department of Ecology (WAC 173-50), and (2) labs must meet reporting 
requirements under this rule.  

Under the proposed changes in 2010 of the Lab Rule, labs must report results, submitting either hard 
copies (written data report forms) or electronic data (digital file). When labs submit analytical results 
on written forms to the State, labs need to include State Reporting Level (SRL) and Minimum 
Detection Limit (MDL) when they report electronically. Beginning in January 2014, all labs must 
submit their analytical results electronically. If labs are out of compliance with this rule, their 
certification may be revoked by the Washington State Department of Ecology (Ecology).  

8.4.3.2 District’s Status 
Because the District has a certified laboratory, it will be affected by any changes in this rule. 
Currently, all water samples for total and fecal coliforms are processed in the WTP lab. The WTP lab 
submits two sets of hard copy results to DOH; a third copy is on file at the District. The WTP lab also 
has electronic copies of all results. The District will be storing the results of all monitoring in a 
database that will be accessible by the appropriate staff.   

8.4.4 Waterworks Operator Certification Rule 

8.4.4.1 Regulatory Elements 
WAC 246-292-020 requires Group A water systems with surface water or groundwater under the 
influence of surface water as their source to be operated by certified operators. To become certified, 
operators must meet minimum education and experience requirements and pass an examination. In 
addition, certified operators must meet professional growth requirements every 3 years to maintain 
their certification status. Some of the new rule changes include the following: 

• Strengthening DOH’s authority to take immediate enforcement actions in cases of gross 
negligence. 

• Clarifying DOH’s authority to certify backflow assembly testers and cross-connection control 
specialists. 
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• Amending the definition of “Group A public water system” to be consistent with other related 
statutes. 

• Adding a reference to Chapter 18.106 RCW for the specialty plumbers licensing requirements 
that cover some activities performed by a backflow assembly. 

• Addressing large public water system recruitment issues to allow broader substitution options 
for minimum education requirements. 

• Adding duties for operators in responsible charge and responsibilities for cross-connection 
control specialists and backflow assembly testers. 

• Revising temporary certification requirements for surface water treatment plant operators to 
increase public health protections for these high-risk water systems. 

• Adding minimum requirements for field test and inspection reports completed and submitted by 
backflow assembly testers. 

• Improving overall clarity, simplifying language, and adding existing program practices and 
guidelines to the rule. 

8.4.4.2 District’s Status 
This rule was changed in 2013 and affects the certification requirements for operators working with 
the satellite systems, as well as all certified operators in the District.   

8.5 Regulatory Compliance Status 
A review of monitoring procedures and water quality results from 2007 through 2012 indicates that 
the District has maintained compliance with all current and applicable state and federal drinking 
water regulations during the review period. The following recommendations and action items are 
intended to assist the District with near-term planning activities and continued compliance: 

• Update of the District’s Coliform Monitoring Plan to reflect additional monitoring requirements 
regarding change in service population. 

• Develop and retain formal monitoring plans for regulated VOCs, SOCs, IOCs, and radiological 
parameters. These plans should document monitoring locations, frequencies, sample collection 
and preservation techniques, analytical and reporting requirements, and laboratory coordination 
issues. 

• Prepare a Cryptosporidium monitoring plan and start monitoring in 2013. 

• Prepare and evaluate the system for potential vulnerability to reflect with the new RTCR. 
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8.6 Laboratory Certification 
Each testing parameter is performed in an Ecology- or EPA-accredited laboratory, except algae. All 
microbiological samples have been processed in the District’s certified laboratory since June 2012 
(prior to this date the samples were processed by Edge Analytical). The WTP lab is certified for SM 
9223 B detection and enumeration, SM 9222 D&G, and Simplate. Edge Analytical in Burlington was 
used for all other parameters required by the State until the end of 2012. Historically, the District 
contracted with Western Washington University in Bellingham to analyze samples for algae count 
and identification, but now the algae analysis will be conducted in the District’s lab by the Lab 
Analyst. 

In 2012 the District reviewed its policies for selecting analytical labs for its compliance testing and 
established new policies to assess lab cost and performance. After a bidding process, the District 
selected Avocet Environmental Testing for providing laboratory services in 2013. The laboratories’ 
names and associated contact information are provided below. Each of these laboratories is certified 
for the tested parameters. 

Skagit PUD No.1 WTP Lab 
11932 Morford Rd. 

Sedro-Woolley, WA 98284 
 

Edge Analytical 
1620 S Walnut Street 
Burlington, WA 98233 

 

Avocet Environmental Testing 
1500 State Street 

Bellingham, WA 98225 
 

8.7 Customer Water Quality Inquiries 
The District is establishing a formal process for handling customer inquiries or complaints regarding 
water quality. Customer complaints are addressed within 24 hours.  Currently, all calls regarding any 
water issues are transferred and processed by the Water Quality Program Facilitator. If a call is about 
water quality issues, staff members visit the customer’s home and try to determine the problem. 
Usually on-site staff members measure chlorine residual and pH, and collect samples for coliform 
bacteria, if necessary.  Other parameters could be analyzed as well if the staff member determines it 
is necessary. Once the results are complete, the customer is informed. All water quality complaints 
are recorded and included in the end of the month report submitted to DOH. 
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8.8 Future Monitoring Requirements 
Table 8-7, Monitoring Roadmap for 2014 through 2019, provides a summary of upcoming water 
quality monitoring requirements for the next 6-year period from 2014 to 2019. The table is intended 
to serve as a monitoring roadmap. The District will consult with DOH and refer to its annual water 
quality monitoring report (WQMR) for DOH-mandated sampling and monitoring requirements. Table 
8-7 does not take into account monitoring requirements associated with potential new or revised 
regulations, nor does it consider potential future waivers that may take effect.  
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Table 8-7.  Monitoring Roadmap for 2014 through 2019 

Group Regulation Parameters Locations 2013 2014 2015 2016 2017 2018 Notes 

Inorganic Compounds Lead and Copper Rule Lead, Copper Customer Taps No Activity No Activity Sample at 
30 
Locations 

No Activity No Activity Sample at 
30 Locations 

The District collects 30 samples once 
every 3 years (between June and 
September). 

Phase II and V Rules Inorganic Compounds, including 
arsenic (As), nitrogen dioxide 
(NO2), nitrate (NO3) 

Finished Water at 
Entry Point 

Conduct 
Sampling 

Conduct 
Sampling 

Conduct 
Sampling 

Conduct 
Sampling 

Conduct 
Sampling 

Conduct 
Sampling 

Annual IOC monitoring. 

Phase II and V Rules Asbestos  Distribution System 
– A-C pipe area 

Conduct 
sampling 

No Activity No Activity No Activity No Activity No Activity Asbestos monitoring is more frequent than 
9 years and is based on WQMR from 
DOH. 

Organic Compounds Phase I Rule Volatile Organic Compounds Finished Water at 
Entry Point 

No Activity Conduct 
Sampling 

No Activity Conduct 
Sampling  

No Activity  Conduct 
Sampling 

Based on WQMR reports. 

Phase II and V Rules Synthetic Organic Compounds Finished Water at 
Entry point 

No Activity Conduct 
Sampling 

No Activity No Activity No Activity No Activity SOC monitoring twice every 5 years. 

Radionuclides  Radionuclides Rule Gross Alpha, Combined Radium Finished Water at 
Entry Point 

No Activity No Activity Conduct 
Sampling 

No Activity No Activity No activity Monitoring frequency is based on WQMR, 
currently is once every 6 years. 

Beta/Photon Emitters Finished Water at 
Entry Point 

No activity No activity Conduct 
Sampling 

No Activity No activity No activity Monitoring frequency is based on WQMR, 
currently is once every 6 years. 

Microbiological Contaminants Total Coliform Rule Coliform Bacteria Distribution System 
– TCR sites 

Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Collect 70 routine coliform samples per 
month. 

SWTR and IESWTR Fecal Coliform Bacteria Source Water Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Sample at a frequency ≥10% of the 
number of routine monthly total coliform 
samples collected in the distribution 
system. 

Turbidity Source Water; IFE 
and CFE 

Continuous; 
Continuous 

Continuous; 
Continuous 

Continuous; 
Continuous 

Continuous; 
Continuous 

Continuous; 
Continuous 

Continuous; 
Continuous 

Monitor continuously and record readings 
at 15-minute intervals. 

LT2ESWTR Cryptosporidium, E. coli Start Monitoring Monitoring Monitoring No Activity No Activity No activity No activity Early start, because of combined source. 

Disinfectant SWTR Disinfectant Residual Entry Point 
Distribution System 

Continuous; 
Monthly 

Continuous; 
Monthly 

Continuous; 
Monthly 

Continuous; 
Monthly 

Continuous; 
Monthly 

Continuous; 
Monthly 

Maintain a disinfectant residual ≥0.2 mg/L 
at entry point; maintain a detectable 
residual in ≥95% of monthly distribution 
system samples. 

Stage 1 D/DBP Rule Disinfectant Residual, Chlorite Distribution System Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Sample 
Monthly 

Maintain chlorine residual below the MRDL 
of 4.0 mg/L and chlorite below 1.0 mg/L. 

Disinfection By-Products Stage 2 DBP Rule TTHM, HAA5 Distribution System 
– eight locations 

Sample 
Quarterly 

Sample 
Quarterly 

Sample 
Quarterly 

Sample 
Quarterly 

Sample 
Quarterly 

Sample 
Quarterly 

For routine monitoring, collect eight pair 
DBP samples per quarter from Stage 2 
locations. 

Consumer Confidence Report Consumer Confidence 
Report 

All Regulated Contaminants Not Applicable Annual 
CCR 

Annual 
CCR 

Annual 
CCR 

Annual 
CCR 

Annual 
CCR 

Annual CCR Prepare and Distribute CCR prior to July 1 
of each year. 
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9 OPERATIONS AND MAINTENANCE 
This chapter summarizes the programs and procedures used to ensure the safe and reliable supply of 
potable water to District customers.  It describes water system management and personnel, operator 
certification requirements, system operations, supervisory control and data acquisition (SCADA) and 
telemetry systems, asset management, the emergency response program, safety procedures, the 
cross-connection control program, the records keeping and reporting program, design and 
construction standards, and any recommended improvements. 

9.1 Water System Management and Personnel 
The District is guided by a Board consisting of three Commissioners who are elected by the public and 
who serve terms of 6 years.  Each Commissioner represents a given area that has political boundaries 
similar to those of the three elected Skagit County Commissioners.  The Commissioners are 
responsible for establishing District policy and for appointing three officers: the General Manager, 
the Auditor, and the Treasurer (Figure 9-1). The General Manager is responsible for achieving the 
short- and long-term goals established by the Commission. 

 

Figure 9-1.  Organizational Chart of District Management 

9.1.1 General Manager 
The General Manager manages District operations in accordance with the objectives and policies of 
the Commission and in conformance with the statutory requirements of RCW 54.16.100. The General 
Manager establishes short-term and long-term systemic business plans and objectives for the 
District, and makes recommendations for action to the Commission. The General Manager executes 
the plans for capital improvements and operational goals through the work of the Engineering 
Manager and the Operations Manager, who report directly to the General Manager. 
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9.1.2 Treasurer/CFO 

The Treasurer, as appointed by the District Commissioners, provides the overall direction for District 
fiscal and accounting functions in accordance with the policies and objectives of the General 
Manager and in compliance with legal and regulatory limitations.  The Treasurer is responsible for 
ensuring a fiscally sound organization.  As a member of the General Manager’s management team, 
the Treasurer participates in short- and long- term planning to support the District’s mission and 
vision. The Treasurer develops and maintains systems and procedures that conform to generally 
accepted accounting principles within the confines of governing laws and District resolutions.  

9.1.3 Auditor 
The Auditor is appointed by the Commission and reports to the General Manager for administrative 
functions. The Auditor monitors financial activities within the District and prepares financial analyses 
of operations, including interim budget status information. The Auditor establishes and monitors the 
District's internal controls and financial policies, and prepares and monitors the District’s annual 
operating and capital budgets. In the absence of the General Manager, the Auditor serves as 
Assistant General Manager.  The Auditor is responsible for establishing and maintaining effective 
systems of internal control designed to ensure compliance in areas under the audit authority of the 
Washington State Auditor; Washington State Departments of Revenue, Labor and Industries, 
Employment Security, and Public Employee Retirement System; and the Internal Revenue Service.   

9.1.4 Community Relations Manager 
The Community Relations Manager strengthens and maintains strong working relationships between 
the District and its customer/owners.  The Community Relations Manager oversees the District’s 
customer service department, water meter readers, departmental budget, and staffing and 
personnel, and ensures the integrity of existing customer services by developing new programs and 
services, as appropriate. News releases to keep the community informed about District issues and 
activities, and responses to media inquiries, are responsibilities of the Community Relations 
Manager. This includes providing evening and weekend on-call duty to meet public information 
responsibilities regarding water outages and emergencies such as fires and accidents. 

9.1.5 IT Manager 
Reporting directly to the General Manager, the IT Manager is responsible for the direction, 
management, and integrity of the District’s data and phone networks, applications, and web 
environments. This position is responsible for information systems infrastructure and services to 
support District operational and administrative functions, including security and SCADA. 
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9.1.6 Asset Manager 
Reporting directly to the General Manager, the Asset Manager is responsible for the District’s Asset 
Management Program and performs tasks related to the implementation and maintenance of the 
Computerized Maintenance Management System to assist the District in making prudent, cost 
effective decisions on maintaining and replacing District infrastructure.  The Asset Manager is also 
responsible for management of the District’s asset database and the GIS mapping system. 

9.1.7 Engineering Manager 
Reporting directly to the General Manager, the Engineering Manager is responsible for planning and 
carrying out system improvements, environmental planning and permitting, and the design and 
construction of the District’s Capital Improvement Plan. The Engineering Manager provides direct 
management of the Construction and Engineering departments (Figure 9-2). The Construction 
Department is supervised by the Construction Superintendent, who manages the construction of 
prioritized projects, while the Engineering Department is supervised by the Engineering Supervisor, 
who oversees those performing capital design work and reviewing private development submittals.  
Other senior staff within the Engineering Department also report directly to the Engineering 
Manager.  The Engineering Manager works closely with the Operations Manager in the coordination 
of repairs, planning, and emergency response. 

 

Figure 9-2.  Engineering Organizational Chart 

9.1.7.1 Assistant Engineering Manager 
Reporting to the Engineering Manager, the Assistant Engineering Manager is responsible for design 
and project management of District projects. The Assistant Engineering Manager works as a team 
leader to organize and direct the efforts of the Engineering Department toward meeting strategic 
goals. Activities include preparing budgets, project planning and management, prioritizing tasks, 
controlling costs, coordinating with the District’s Operations Department, and monitoring project 
progress.  
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9.1.7.2 Engineering Supervisor 
Reporting to the Engineering Manager, the Engineering Supervisor is responsible for daily supervision 
and management of the District’s Engineering Department, including oversight of engineering 
personnel and management of routine engineering projects.  This includes supervising the design and 
development of District projects that are small- to mid-scale. Other responsibilities include 
supervising the District’s overall Cross-Connection Control Program (CCCP); coordinating with 
engineers, technicians, and inspectors to ensure that plan review, inspection, and compliance with 
the CCCP are implemented; and coordinating engineering activities with the Engineering Manager, 
Planning Engineer, Environmental Services Coordinator, Contract Administrator, and Operations 
Manager in the development of Local Utility Districts and other projects. 

9.1.7.3 Construction Superintendent 
Reporting to the Engineering Manager, the Construction Superintendent is responsible for managing 
the Construction Division to construct and maintain the District’s infrastructure. The Construction 
Superintendent provides supervision to the Construction Division to repair, replace, and construct 
extensions of the District’s water system. The Construction Superintendent ensures that service 
interruptions are coordinated with customers and other departments by providing sufficient advance 
notice, coordinates on-call response to emergency situations and restoration of service, and assists 
with interpretation and/or revisions to District policy, practices, and procedures.  

9.1.7.4 Planning Engineer 
Reporting to the Engineering Manager, the Planning Engineer is primarily responsible for the 
planning and coordination of short-term and long-term programs and projects for the District. Other 
tasks include representing the District on issues concerning federal, state, or local water planning, 
resource, or regulatory matters. The Planning Engineer maintains and updates the District’s pipeline 
hydraulic model, forecasts future water demands, and outlines long-term operational and 
maintenance requirements for all District water systems. 

9.1.7.5 Environmental Services Coordinator 
Reporting to the Engineering Manager, the Environmental Services Coordinator is responsible for 
coordinating all District environmental planning and permitting activities and the management and 
enforcement of the District’s Watershed Control Program. Tasks include writing and reviewing land 
use and environmental permits, researching and writing grant funding applications, facilitating 
easement actions, participating in outreach activities, supporting District planning efforts, monitoring 
the activities within the District’s watershed, coordinating with watershed landowners for potential 
future land clearing activities, and being the point person for District-wide environmental activities. 
The Environmental Services Coordinator coordinates all land use and environmental permitting 
activities for the District’s water system, including satellite systems and within the Judy Reservoir 
watershed. The Environmental Services Coordinator participates in and coordinates community and 
district outreach activities and initiatives, and serves as a liaison between the Engineering, 
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Operations, and Community Relations departments on permitting, natural resource management, 
and community outreach initiatives and issues. 

9.1.8 Operations Manager 
Reporting to the General Manager, the Operations Manager is responsible for supervising the 
general operation and maintenance of the District’s water system, including overseeing the District’s 
source waters, the WTP and processes, and storage and distribution system.  The Operations 
Manager and staff work closely with the Engineering Department in response to emergencies and in 
the design of water system improvements.  

The Operation Manager’s direct responsibility includes oversight of two water quality divisions: (1) 
Distribution, and (2) the WTP, with appropriate staff as shown in Figure 9-3. The Operations Manager 
sees that employees are trained in the safe use of tools and equipment and that they follow the 
safety codes of the Washington Industrial Safety and Health Act of 1973 (WISHA), and ensures that 
key Operations staff members are appropriately certified to perform their duties. Responsible for the 
distribution system, the Operations Manager ensures the functionality of the District’s water system 
24 hours per day, including responses to emergency trouble calls, reports of water main failures and 
leaks, water distribution issues, and long-term planning.  The Operations Manager also provides 
technical expertise and support to the overall water distribution system, and in conjunction with 
other District departments, resolves issues to ensure long-term quality and continuity of water 
service to each customer. Overall, the Operations Manager ensures proper operation of systems 
through the timely maintenance and repair of water main and water service line equipment, meters, 
valves, and other equipment or appurtenances. The Operations Manager coordinates with the Water 
Treatment Plant Superintendent to develop service levels and establish operating criteria for the 
WTP.  

 
Figure 9-3.  Operations Organizational Chart 
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9.1.8.1 Water Treatment Plant Superintendent 
Reporting to the Operations Manager, the Water Treatment Plant Superintendent is responsible for 
the day-to-day operation of the District’s WTP.  In conjunction with the Operations Manager and the 
Construction Superintendent, the Water Treatment Plant Superintendent provides technical 
expertise and support to staff members who operate the water distribution system, and in 
conjunction with other District departments, resolves issues to ensure long-term quality and 
continuity of water service to each customer. The Water Treatment Plant Superintendent ensures 
that equipment is properly maintained, that the inventory of chemicals is at proper levels, that 
production matches demand, that security systems are in place, and that repair and maintenance are 
coordinated with District staff.  

9.1.8.2 Water Treatment Plant Lab Analyst 
The Water Treatment Plant Lab Analyst reports to the Operations Manager and operates the water 
treatment laboratory. The work involves a combination of field sampling and laboratory testing 
responsibility related to chemical, physical, and biological analyses of water samples.  Maintenance 
of laboratory facilities and equipment and various other tasks associated with water quality 
assurance and control, as well as process control in compliance with applicable regulations, are 
responsibilities of the Lab Analyst.  The Lab Analyst also works closely with the Water Treatment 
Plant Superintendent by providing results required by regulatory agencies and by conducting 
chemical, biological, and physical investigations of raw water and treated water, ensuring compliance 
with standard testing methods, procedures, and regulations.  The Lab Analyst samples potable water 
from designated sample sites and logs the results, develops and oversees a chemical hygiene 
program for safety requirements, monitors Material Safety Data Sheets (MSDS) compliance for safety 
gear and practices in the laboratory, and follows all applicable regulations concerning disposal of 
hazardous waste. 

9.1.8.3 Operations Project Coordinator 
Reporting to the Operations Manager, the Operations Project Coordinator has primary responsibility 
for ensuring organizational effectiveness by providing coordination of the District’s functions.  
Working with the management team, the Operations Project Coordinator also contributes to the 
research, development, and implementation of strategies, policies, practices, and procedures to 
improve the same in support of the District’s mission.  The Operations Project Coordinator plays a 
significant role in long-term planning and asset management, including strategic planning with the 
Operations Manager toward operational excellence. 
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9.2 Operator Certifications 

9.2.1 Key Personnel Required to have Certifications 
State public health and safety requirements, through RCW 70.119, mandate that operators of public 
water systems be recognized as competent through the Washington State Water Works Certification 
Program.  Requiring minimum levels of operator competency at various levels within the District 
organization ensures that the water system is run prudently and that water supplies meet minimum 
standards.  The law requires that each individual responsible for daily technical operation of the 
water system(s) be certified as a Water Distribution Manager.  The Water and Wastewater Operator 
Certification Board of Examiners has adopted a policy that requires shift supervisor positions, any 
position that involves sole decision-making authority for major water quality control programs, and 
any position that involves the overall daily technical operation of a public water system, distribution 
system, or purification plant be staffed by individuals who hold the appropriate operator certificate. 

The District’s WTP is staffed with eight employees: the Water Treatment Plant Supervisor and seven 
Water Treatment Plant Operators. The Water Treatment Plant Supervisor maintains a certification of 
Water Treatment Plant Operator 4 (WTPO-4). In order to work any shifts at the WTP by themselves, 
such as the night shift, the Water Treatment Plant Operators must maintain a certification level of 
WTPO-3. If the WTPO 3 certification level is not met, then an operator is only allowed to work when 
other operators are present. At any given time, a minimum of one operator is present at the plant, 
while often there are two or more.  

9.2.2 Experience Requirements 
The District’s internal culture places value on education and certification of its employees. These 
values are backed by (a) offering in-house training to help employees prepare for certification exams 
and (b) linking field employees’ internal advancement directly to furthering their depth of knowledge 
and attainment of certifications.  Table 9-1 summarizes the District’s advancement requirements for 
members of the Teamsters Union, who are the primary operators of the District’s water system. 
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Worker Hierarchy Organization Plan Providing Experience Requirements

District Wage WTPO District Total District Wage WDS WDM District Total District Wage WDS CCS WDM WTPO District Total District Wage WDS WDM/CCS District Total 
Classification Level Experience Experience Classification Certification Level Experience Experience Classification Certification Certification Level Level Experience Experience Classification Certification Level Experience Experience

4 2 10
3 4 10
4 0 8
3 0 6

4 2 0 3 5 X 2 4 11 4 X 1 4 11 4 X 1 4 11

3 1 0 1 4 X 1 2 9 3 X 1 2 9 3 X 1 2 9

2 3 X 7 2 2

1 2 5 1 1

Beginner 1 3 Beginner Beginner

Beginner 1

NOTES: NOTES: NOTES: NOTES:

District Wage WDS CCS WDM District Total District Wage WDS WDM District Total District Wage WDS WDM District Total District Wage WDS WDM District Total 
Classification Certification Certification Level Experience Experience Classification Certification Level Experience Experience Classification Certification Level Experience Experience Classification Certification Level Experience Experience

6 X X 2 8 8 6 15 6 15 6 X 2 10 15

5 X X 2 6 6 5 5 5

4 X 1 4 4 4 4 4

3 X 2 2 3 3 3

2 2 2 2

1 1 1 1

Beginner Beginner Beginner Beginner

NOTES: NOTES: NOTES: NOTES:

1

WATER QUALITY TECHNICIAN

A new Water Quality Technician will typically be hired as either a Level 3 or 4.  Additional 
certifications, a minimum of 2 years experience at the District and a satisfactory performance 
evaluation is required for advancement.

METER TECHNICIANS

A new Storekeeper is typically hired from existing staff, will have a 
minimum of 10 years District experience, and will already be a Level 6.

A new Mechanic will typically be hired as a Level 6, with 15 years 
experience in the automotive mechanic field.  

A new Carpenter will typically be hired as a Level 6, with 15 years of 
experience in the carpentry field.  

MECHANIC CARPENTER STOREKEEPER

5 5 X X 2

A new Meter Technician will typically be hired as either a Level 3 or 4, and 
will need District experience.  Additional certifications, a minimum of 2 
years experience at the existing position and a satisfactory performance 
evaluation is required to be considered for promotion.

13136

A new Water Distribution Worker will typically be hired as either a Level 3 or 4.  Additional 
certifications, a minimum of 2 years experience at the existing position and a satisfactory 
performance evaluation is required to be considered for promotion.

WATER DISTRIBUTION WORKERS

X5 2/X 6

6 15X 2/X 86 X

A new Construction Worker will typically be hired as either a Level 
Beginner, 1, 2, or 3.  Additional certifications, a minimum of 2 years 
experience at the existing position and a satisfactory performance evaluation 
is required to be considered for promotion.

WATER TREATMENT PLANT WORKERS CONSTRUCTION WORKERS

6

A new WTP Worker will typically be hired as either a Level 
3, 4, or 5.  Additional certifications, a minimum of 2 years 
experience at the existing position and a satisfactory 
performance evaluation is required to be considered for 
promotion.

Foreman 17103X

X 2 6 136

X 3 2 8 15

2/26/2013
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The District works closely with the Pacific Northwest subsection of the American Water Works 
Association (AWWA) and the Washington Environmental Training Center (WETRC) to ensure that 
employees receive their required triennial 3.0 continuing education units (CEUs) to maintain their 
certifications.  Personnel are encouraged to attend local (within 100 miles) programs when they are 
offered, provided the session is applicable to the employee’s position at the District.  The District also 
funds attendance at training outside the state if the benefits to the employee and the District are 
significant. 

As illustrated in Table 9-2 below, the District’s internal culture results in a wealth of redundant 
knowledge and certificated employees.   

Table 9-2.  Number of Certified Staff Members 

Certification Level Number Certified 

Cross-Connection Specialist 15 

Water Distribution Specialist 26 

Water Distribution Manager 1 7 

Water Distribution Manager 2 19 

Water Distribution Manager 3 4 

Water Distribution Manager 4 8 

Basic Treatment  Operator 3 

Water Treatment Plan Operator 1 1 

Water Treatment Plan Operator 2 0 

Water Treatment Plan Operator 3 6 

Water Treatment Plan Operator 4 2 

 

9.3 Routine System Operations 
Chapter 2 of this Water System Plan describes the District’s facilities in detail and should be 
referenced for statistical information relating to the system’s characteristics. This section focuses on 
the organizational structure, staffing, and specific operations at each component of the system.  

9.3.1 Water Treatment 
Water treatment in Judy Reservoir is a function of the District’s Operations Department. Led by the 
Operations Manager, the Water Treatment Plant Superintendent is responsible for operation of the 
source water and water treatment facilities. Reporting to the Superintendent are seven Water 
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Treatment Plant Operators who carry out the daily tasks of operating the filtration plant, the 
grounds, raw water intakes, and reservoir.  

9.3.1.1 Source Water 

OPERATIONS 
As discussed in Chapter 2, Judy Reservoir is supplied by five sources of raw water: Gilligan Creek, 
Mundt Creek, Turner Creek, Salmon Creek, and the Skagit River.  Chapter 7 provides specific 
information about each of these water rights and the amount of water the District may divert.   

The Skagit River Pump Station and Pipeline Operations and Maintenance Manual by Kennedy/Jenks 
(2010) is incorporated in the Water System Plan by reference.  This document provides operational 
and maintenance procedures specific to the Skagit River intake, pump, and pipes.   

As described in Chapter 2, diversions from the Skagit River are used to supplement diversions from 
the four streams to achieve the raw water volumes required by the Judy System. With a focus on 
maintaining operational efficiency, instream flows, and raw water quality, the District strives to 
balance the contribution from each of the raw water sources.  Source water from the streams 
gravity-feeds through pipe diversions to Judy Reservoir.  Diverting water from the Skagit River, 
however, requires an exceptional amount of power to energize the pumps that lift the water to Judy 
Reservoir. Current power rate structures include both a demand charge and a usage charge. The 
demand charge is a monthly lump sum cost applied to each billing period.  Demand charges are 
established by applying a rate to the highest level of power use during a month. Rates for demand 
charges vary throughout the year and are lower during the months of April through September.  
Also, demand charges for the months of April through November are at least 60% of the highest 
demand charge incurred during the previous months of December through March. As a result, 
diverting water from the Skagit River during the months of December through March creates 
monthly demand charges for the following months of April through November regardless of the 
amount of power used during these billing periods.  

In addition to the demand charges that the District is required to pay, there are constraints 
established on the use of the pumps based on Puget Sound Energy’s (PSE’s) ability to provide 
adequate power.  The District’s agreement with PSE says that the District can use 3 of the 5 pumps at 
the SRD at any time.  In an emergency situation when more than 3 pumps are required, the District 
can utilize 4 or 5 pumps by providing advance notification to PSE of the increased electrical demand.  
However, if the District would like to have regular use of 4 or 5 pumps, then an upgrade to PSE 
facilities will be required at the District’s cost.  At the current time, the regular use of 4 or 5 pumps is 
not anticipated during this planning period, so the District has not budgeted for any upgrade to PSE 
infrastructure.  The District will continue to monitor the pump usage and the electrical demands and 
notify PSE if there are any changes to the operating scenarios. 
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As discussed in Section 8.3.2.2, when individual stream turbidities exceed 5 NTU or color exceeds 35 
color units, water from that stream is typically not diverted into Judy Reservoir.  And conversely, if 
the Skagit River water turbidity exceeds 10 NTU, it is not pumped into Judy Reservoir.  With the 
multiple sources available, the NTU and color criteria usually allow the District to select a source that 
is suitable. 

As a result of the conditions described above, the more cost efficient source water from the streams 
is maximized in accordance with instream flows and water quality parameters. Each year, the District 
analyzes climate and snowpack forecasts to calculate an estimate of the potential diversions 
available from the streams during the upcoming rainy season. Estimated stream diversions and 
system demands are used to forecast diversions from the Skagit River and establish target elevation 
levels for Judy Reservoir. Diversions from the Skagit River are then scheduled during the least costly 
periods of the year (April through October) to achieve these target reservoir levels. These forecasts 
are revisited and adjusted on a monthly basis throughout the year.  Figure 9-4 is shows an example 
of how the Judy Reservoir water level is managed for any given year, using 2013 as the example.  The 
graph shows the actual water level at the reservoir and the actual volume of water taken from the 
streams and from the Skagit River.  In this case, the graph shows the state of the reservoir in August, 
so the water level is dropping during the high demand part of the year.  At this point, the District 
plans to divert water from the Skagit River to raise the level in the reservoir because this is the least 
costly time of the year to perform this task.  The graph also shows the point at which it is planned to 
stop diverting water from the river and start taking water from the streams.  The goal during the last 
half of the year is to raise the forecasted water level in the reservoir to begin the cycle over again the 
following year. 
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Figure 9-4.  Reservoir Management Plan Using 2013 as an Example 

MAINTENANCE 
Routine, preventative maintenance of the water intakes is essential to their long-term efficient 
operation. Routine inspections provide opportunities to identify other maintenance needs before 
they become catastrophic problems. Other routine maintenance measures that District personnel 
perform are listed below. 

Daily: 

• Clear primary diversion racks

• Adjust valves to targeted flows

• Record staff gage and flow measurements
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• Test for turbidity and color  

• Check diversion intakes 

• Measure intake flow 

• Read the stream gages 

Weekly:  

• Three times per week scour/air burst Skagit River diversion intakes 

• Check security / status of locked access gates 

• Check road and drain culvert integrity 

• Measure A & B dam drain weirs 

Monthly: 

• Measure A & B dam piezometers 

Bi-annually: 

• Clear Gilligan Creek diversion rack 

Yearly: 

• Perform road and culvert maintenance as necessary 

Other:  

• Mow grass areas 

• Maintain vegetation on dam 

• Repair erosion 

• Monitor damage from wildlife 

• Dredge reservoir  

• Dredge intake 

9.3.1.2 Treatment Facility 
The Judy Reservoir WTP is a direct filtration facility placed in service in 1990 and expanded in 2006.  
This section summarizes more detailed documents on operation and maintenance of the WTP, and 
includes them by reference.  These documents include the Skagit Water Treatment Plant Operations 
Manual (CH2M HILL 1990) and Water Treatment Plan As-Builts, CO-3234 (CH2M HILL 1990 and 
2007).  As shown in Table 9-3, the WTP has a treatment capacity of 24 MGD with a peak hydraulic 
capacity of 30 MGD.   
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Table 9-3.  Water Treatment Plant Capacities 

Design Flow Treatment Capacity 24 MGD 

 Hydraulic Capacity 30 MGD 

Flocculation Retention Time 17 minutes 

 Number of Trains 2 

 Basins per Train 4 (8 total) 

 Basin Length 18 feet 

 Basin Width 18 feet 

 Basin Depth 16.4 feet 

 Flocculators per Basin 1 (8 total) 

 Flocculator Energy Input (max) 70/sec 

Filters Number of Filter Beds 8 

 Loading Rate Capacity 6.0 gpm/sq ft 

 Filter Area 500 sq ft 

 Filter Height 24.5 ft 

 Height to Backwash 9.5 ft 

 Four Old Filters 

 Media 3 feet anthracite 
1 foot sand 

 Underdrains Low Profile Stainless Steel 

 Backwash System Air Scour Blowers 

 Design Loading Rate 2-5 SCFM/sq ft 

 Blower Capacity 2,500 SCFM @ 6.3 psi 

 Blower Power 100 Hp 

 Four New Filters 

 Media 
18-inches anthracite 
1 foot sand 
18-inches gravel 

 Underdrains Ceramic Block Underdrains 

 Backwash System Hydraulic Nozzle Sweeps 
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FILTRATION PROCESS 
In general, the raw water impounded in Judy Reservoir flows by gravity from one or more gates of 
the intake tower in Judy Reservoir to the raw water pumping station (see Figure 9-5 below).  The raw 
water is disinfected with chlorine dioxide (ClO2) and pumped up to the control building; carbon 
dioxide and coagulant aids are also added at this stage.  The water flows through an in-line static 
flash mixer to two 2-stage flocculation basins.  The water flows from there to the filter basins.  There 
are four filter basins, 500 square feet each, utilizing a high-speed filtration process through coal and 
sand filter media.  The filtered water is disinfected again with chlorine and flows by gravity to three 
finished water reservoirs (clearwells) near the WTP; these include one steel 3-MG tank and two steel 
1.22-MG tanks. Caustic soda (NaOH) and ammonia (NH3) are added before the clearwells to produce 
a chloramines residual.  Finished water from the clearwells flows by gravity down the transmission 
lines to the distribution system and the District’s customers. 

Use of the WTP filters is alternated to maintain finished water production and backwashed regularly 
to remove suspended solids, including microorganisms, which are trapped by the filter media.  The 
filter backwash water is diverted to the backwash water recycle basin; filter-to-waste water is also 
diverted to the recycle basin.  Two recycle pumps send the backwash and filter-to-waste water from 
the recycle basin to one of two 19,000-square-foot settling lagoons.  The majority of the water from 
the lagoons is decanted back to Judy Reservoir and the backwash solids remain. The District 
contracts for the solids to be removed and disposed of off-site. 
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STAFFING 
The WTP is semi-automated to allow for unattended operation, although there are operators on-site 
24 hours per day, 7 days per week.  Operators work in three shifts: 

Day Shift – The Day Shift Operator is directly responsible for the WTP operation while on duty.  
The Operator must collect all pertinent readings and perform all lab checks, dosage checks, 
equipment inspections, routine operations and maintenance, and other tasks as assigned.   

Swing Shift – The Swing Shift Operator is directly responsible for the WTP operation while on duty.  
The Operator must collect all pertinent readings and perform all lab checks, dosage checks, 
equipment inspections, routine operations and maintenance, and other tasks as assigned.   

Night Shift – The Night Shift Operator is directly responsible for the WTP operation while on duty.  
The Operator must collect all pertinent readings and perform all lab checks, dosage checks, 
equipment inspections, routine operations and maintenance, and other tasks as assigned.   

The operator on duty is required to completely fill out the Weekly Operator Checklist for his or her 
period of duty, record all chemical feed data, record all completed maintenance tasks in equipment 
logs, calculate and log CT at the end of the shift, and record a brief description of shift events on the 
daily calendar. 

The WTP Superintendent schedules work shifts, oversees the day-to-day operation of the WTP, and 
assumes operator duties as scheduled.  The control building at the WTP is centrally located, allowing 
operators to control and monitor WTP functions and receive WTP alarms.  The control system 
includes trending software to log data regarding WTP processes and production.   

The WTP control system is the basis for the District's supervisory control and data acquisition 
(SCADA) system, providing monitoring and alarm indication from remote water facilities, remote data 
logging, and control of specific functions at the remote sites.  The SCADA system is discussed in 
Section 9.4. 

MAINTENANCE  
The operations staff members at the Judy Reservoir WTP conduct routine preventative maintenance 
and repairs to the assets at the raw water facilities and the plant.  These activities, along with 
staffing, are recorded in a daily log.  Some of the more common preventative maintenance includes 
the activities listed below. 

Daily: 

• Check water service pumps and backwash filters 

• Record chemical usage 
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• Verify that chemical feed calibration is correct 

• Calibrate process control analyzers 

• Inspect pump and check lubricants/fluid levels 

• Maintain facility and grounds 

Weekly: 

• Calibrate turbidity and pH meters 

• Fill bulk chemical needs 

Monthly: 

• Change lead/lag chemical feed systems and service pumps 

Quarterly: 

• Run-test the backup generation equipment 

Bi-annually: 

• Inspect and clean media 

• Inspect filter bed scour system 

• Inspect heating, ventilation, and air conditioning (HVAC) system filters and belts 

Yearly: 

• Dispose of sludge  

• Perform major servicing of raw water pumps 

• Perform major servicing of diesel generators and engines 

• Rebuild chlorine and chlorine dioxide generators 

• Perform maintenance on air compressor 

9.3.2 Transmission and Distribution 
Transmission and distribution account for the reservoirs, pumps, valves, and pipes that supply the 
District’s customers. The daily tasks relating to these operational functions are distributed between 
the District’s Operations and Engineering divisions.  
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The Operations Manager supervises four Distribution Operators and the Water Quality Program 
Coordinator to help maintain the distribution system.  The Operations Manager is responsible for 
operations and maintenance of the District’s mechanical systems, reservoirs, pressure control valves, 
and interties.  

The Construction Superintendent, who reports to the Engineering Manager, supervises 12 
construction workers and the Construction Foreman.  The Construction Superintendent is 
responsible for overseeing construction projects, for maintaining hydrants and mains, and for 
exercising valves.  

9.3.2.1 Piping and Valves 
The distribution piping network is described in Chapter 2.  Refer to Chapter 2 for detailed 
information regarding the system and age of pipes.  

The 12 construction workers are typically sent out in two groups: one group of 8 that is responsible 
for the construction of new water line replacement projects, tie-ins to the existing system, and other 
larger projects; and one group of 4 that is responsible for leak repairs, meter service installations, 
and other maintenance-type projects.  The District has typically installed new water lines throughout 
the year, even in the winter during inclement weather. 

The District is in the process of implementing a Computerized Maintenance Management System 
(CMMS) that will utilize a software program called Cityworks.  This program will help the District 
implement and coordinate a maintenance program for the distribution system involving 
maintenance duties such as valve exercising, valve repairs, raising valve boxes, and the overall 
identification of the status of the distribution system.  These duties will be planned for the winter 
months when the construction of new water lines is not efficient or practical.  The Operations 
Manager, the Engineering Manager, and the Construction Superintendent will coordinate the efforts 
of the 12 construction workers, along with the Distribution Operators, to perform the preventative 
maintenance planned through the CMMS. 

Legislation has recently passed at the state level that places all fire hydrants under District 
ownership.  As a result, maintenance of the fire hydrants will also be included in the duties for the 
District staff as part of the CMMS. 

9.3.2.2 Pump Stations and Pressure-Reducing Valves 
Statistical data associated with the District’s pumps and automatic control valves are contained in 
Chapter 2.  Automatic control valves are monitored by the District on a regular basis.  These valves 
are normally associated with mainline meters (pressure-reducing valves [PRVs] between pressure 
zones) and reservoirs (altitude valves), and are monitored with these other facilities as scheduled.  
Control valves are repaired or rebuilt as deemed necessary by the District.  Control valves are listed 
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in Table 2-9 and are principally of the diaphragm-type.  New diaphragm valves are ordered with an 
interior epoxy coating and stainless steel trim to minimize maintenance requirements.  

District employees visit booster and well pump stations on a regular basis.  Booster pumps are 
checked for power source and pressure inconsistencies, overheating, and leaks two to three times 
per week, and preventative maintenance on motors is performed annually or as required. 

The well systems / booster pump sites are monitored by the SCADA system, which notifies the 
District on-call personnel of specific failures and allows immediate response via a computer 
connection at any time from almost any location.  The District monitors the booster and well pump 
stations constantly and visits them as required, and at least twice weekly. 

As mentioned in Chapter 2, not all of the District’s booster pump stations have a dual pump setup to 
provide for redundancy.  However, the District then keeps at least one spare pump in stock at the 
warehouse in the event that a failure occurs at any booster pump station.  So even though there is 
not the immediate redundancy of a dual pump booster station, the District has an additional pump 
that can be installed in the place of a failed pump within hours. 

The District has a large standby generator and transfer switches at most of its critical facilities.  The 
priority during a widespread power loss would be refilling critical tanks in the Judy System and 
remote systems.  If the power loss was limited to a closed system, the District would consider using a 
generator or booster stations depending on the duration of the outage and the ability to avoid 
interference with electrical repair crews. 

Pumps at District treatment facilities, groundwater sources, and distribution systems are checked on 
a regular basis to ensure that their power sources are intact, their input and output pressures are 
within range, and there are no indications of imminent failure.  Pump motors are maintained 
annually or as required.  Other routine preventative maintenance is listed below. 

Daily: 

• Monitor 24 hours per day for loss of pressure, pump failure, smoke alarm, intrusion, flooding, 
power loss, etc.  

Weekly: 

• Check pressure 

• Visually inspect systems 
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Biannually: 

• Check pump amperage 

• Verify flow volumes for deviation 

Yearly: 

• Lubricate all pumps and motors 

• Replace well pumps and motors   

• Rebuild PRVs 

9.3.2.3 Reservoirs 
The majority of the District’s reservoirs are located where they can obtain the best hydraulic 
advantage, in many cases remote from dense population.  This is an advantage in that catastrophic 
failure would not normally physically damage a large area or populace.  Reservoirs are all checked on 
a regular basis to ensure they are intact, working properly, and the water is cycling adequately.  The 
District currently monitors storage reservoirs through the SCADA system and by weekly site 
inspections. 

The District has developed a regular schedule of interior and exterior cleaning for its reservoirs, with 
a painting schedule.  Exterior cleaning is scheduled when a reservoir’s appearance is undesirable or 
when it becomes difficult to monitor exterior finish integrity.   

Interior cleaning is performed in each reservoir at least every 5 to 7 years through underwater diving 
services.  Timing depends on need, and on the complexity of draining a reservoir and removing it 
from service for the period it is under repair.  Recent diving technology improvements allow interior 
cleaning and repair of storage reservoirs while they remain in service.  While this method is more 
expensive, it mitigates other negative impacts and makes the process more attractive than 
conventional methods.  The District considers this option when selecting a maintenance method. 

An inspection checklist for District storage facilities was developed for preventative maintenance.  
The checklist is included as Table 9-4. 
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Skagit PUD #1 O&M schedule for storage facilities 
Daily or weekly 

Check storage tank for signs of security breaches – damaged fences, open gates, graffiti, vandalism, etc.
Check water level indicator – functioning, adequate amount of stored water, excessive water use.
Check storage tank and site after any adverse weather – high winds, heavy snow, ice, rains, etc.

Monthly 

Check control valves for proper positions, open or closed and any leaks. 
Check ladder access locks, roof access hatches, and controls that are readily visible from the ground for damage, 
vandalism, or other conditions. 

Quarterly 
Check water level indicator.
Visually inspect tank exterior and roof for signs of damage, corrosion, degradation, leakage, or structural problems, 
with particular focus on all openings into the reservoir:  reservoir roof and side wall vents, access hatch, and 
overflow outlet. 
Check tank supporting structure for signs of damage, corrosion, degradation, structural or seismic inadequacy.

Annually or seasonally 
Check storage tank structural, seismic and sanitary integrity – leaks, corrosion, cracks, supports, warping, etc.
Exercise valves and make repairs as needed.
Document inspection and maintenance activity as part of an O&M program.

Three to five year inspections 

Employee name/number Date

Check water level indicator  
Verify all openings are protected from surface runoff, windblown contaminants, insects, birds and animals.  
Check tank overflow lines for signs of damage, such as, screens, flapper valves, check valves, splash plate, etc.  

Tank catwalks/ladders free from signs of damage, corrosion, degradation, structural condition, vandalism, etc.  
Tank area for water ponding, poor drainage areas, excessive vegetation, unhealthy tress, fire hazards, etc. 

Inventory and evaluate storage facilities capacity, condition, replacement costs and plan for improvements

Plan for storage facility improvements and budget for the associated cost.

Drain, inspect, clean and disinfect storage tank or use a diving maintenance service without draining tank.

Respond to any evidence of storage tank problems – see storage tank troubleshooting guide.

Table 9-4.  Storage Facility Inspection Checklist





  

9.3.2.4 Equipment 
The District’s mechanic reports to the Operations Manager.  The mechanic is responsible for routine 
maintenance and repair of the District’s vehicle fleet, construction equipment, and emergency 
pumps and generators.  Most work is performed in the District’s shop.  When the maintenance or 
repair requires specialized work or resources not immediately available to the mechanic, the work is 
outsourced.  In addition to the equipment manufacturer’s suggested maintenance practices, the 
mechanic performs the preventative measures listed below. 

Daily: 

• Visual check of vehicles and equipment leaving the yard 

• Fuel vehicles 

• Check fluid levels and air pressure 

• Wash vehicles 

Weekly: 

• Maintain security gate to yard 

• Replace wearing parts on equipment 

• Reinforce parts for vactor truck 

Monthly: 

• Update records to reflect maintenance performed and fluid and parts consumed maintaining 
vehicles for the month 

Yearly: 

• Conduct a comprehensive examination of equipment 

• Weatherize equipment not used for winter 

• Check all fire extinguishers 

• Prepare equipment for next year’s construction season 

9.3.3 Meters and Utility Billing 
The following section provides a brief explanation of how the meter and billing system is constructed 
and how it generally operates.  Chapter 3 of the District’s Water Policy Manual sets out specific 
policies related to services, meters, and billing.  
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9.3.3.1 Organization  
Metering and utility billing function through the Customer Service branch of the District, which is 
headed by the Community Relations Manager.  Reporting to the General Manager, the Community 
Relations Manager oversees the work of the Customer Service Supervisor and the Meter Crew Leader 
(Figure 9-6).  

 

Figure 9-6.  Community Relations/Metering Organization Chart 

The Customer Service Supervisor oversees the work of the Billing Clerk and four Customer Service 
Representatives.  Customer Service is the customer’s first contact for all questions related to service. 
Generally, these contacts are related to monthly usage statements and payment, establishing and 
terminating accounts, and concerns about meters and suspected leaks.  If the calls require service, 
the Customer Service Representative contacts the Meter Crew Leader to schedule an investigation 
and repair.  

The Meter Crew is made up of the Crew Leader and three Meter Technicians. The crew leader is 
responsible for scheduling the work of the three technicians.  The crew leader also investigates 
potential repairs and coordinates with contractors needing temporary service.  Two of the 
technicians are responsible for reading the District’s meters.  When these two technicians are not 
reading meters they are performing repairs or conducting maintenance.  The remaining technician is 
responsible for turning on and off water service when requested or as a result of delinquent 
payment.  

9.3.3.2 Meter Reading and Billing 
The District has divided the customer base into several groups, known as cycles, so that reading and 
billing can be distributed evenly throughout the months and years.  There are a total of nine cycles.  
Cycles 1–4 are residential services that are billed on even months.  Cycle 1 represents those meters 
that are read the first week of an even month, Cycle 2 is the second week of an even month, etc. 
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Similarly, Cycles 5–8 correspond to the meters that are read and billed on odd months.  The last 
cycle, Cycle 9, represents the commercial meters that are read and billed every month.   

Utility billing is done on the same cyclic basis as the meters are read.  The District produces and mails 
all customer water bills using in-house equipment and personnel.  Additional information (“billing 
inserts”) such as a quarterly newsletter, conservation information, etc., may also be included in the 
same envelope with a water bill at various times of the year.  Currently, customers may pay their bill 
by mail using the envelope enclosed with the bill, or may pay in person at the District headquarters in 
Mount Vernon or at any one of three designated branch offices of Skagit State Bank (one in 
Burlington, one in Mount Vernon, and one in Sedro-Woolley).  The District also accepts payment by 
electronic funds transfers from a customer's bank and is currently considering Internet-based billing.  
Use of this technology could incorporate use and payment history as well as accept credit card 
payments. 

9.3.3.3 Maintenance and Repair 
The District performs routine maintenance and calibration on all meters 2 inches and larger.  Every 
year the District contracts with a private firm to calibrate these larger meters.  The number of meters 
calibrated each year is one-third of the meters in this size range.  Therefore, each meter is calibrated 
every third year.  

Beyond performing routine maintenance on meters 2 inches and larger, the District’s meter 
technicians conduct spot repairs as needed.  When not engaged in reading meters, crews repair leaks 
and uncover buried meters. 

9.3.4 Warehouse 
Under the General Manager, the Chief Financial Officer/Auditor (CFO) is the lead purchasing agent. 
Under the direction of the CFO are two storekeepers (Figure 9-7) who are responsible for maintaining 
warehouse inventories and filling all purchases requiring a purchase order (more than $100 in value).  
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Figure 9-7.  Purchasing and Warehouse Organizational Chart 

Commonly purchased items are stored in the warehouse.  These items include service corporations, 
tubing used for service connections, fittings, pipe, office supplies, common tools, and expendable 
parts like saw blades.  When the inventory of these items becomes depleted, the storekeepers, 
through standard purchasing procedure, order materials to resupply the inventory.  Asset 
management software that the District is currently implementing will allow the storekeepers to set 
target levels for reordering.  When the inventory falls to this target level, the storekeeper will be 
notified that supplies need to be reordered.  Access to the warehouse is limited to very specific 
individuals.  

The storekeepers maintain inventory levels based on historical demand.  Service trucks are stocked 
with frequently used parts and supplies.  When parts from a service truck are incorporated into a 
project, the materials used are reported to the storekeeper, who resupplies the service truck.  Other 
parts are removed from inventory and go directly to the site.  This is common on construction 
projects where valves, piping, and large fittings are incorporated into the project.  

With very few exceptions, all materials purchased go to the warehouse prior to use.  Two of the 
more common exceptions are when materials such as asphalt or backfill are being incorporated into 
a construction project and are delivered directly to the site.  Another exception is the chemicals 
consumed in the purifications process.  The WTP is located 12 miles from the District’s warehouse. 
Rather than delivering these chemicals to the warehouse, unloading them, reloading them, and 
delivering them to the WTP, it is more practical to ship them directly to the WTP.  An added benefit 
of direct shipping is reducing risk by transferring the chemicals fewer times.  

Fueling for the District is coordinated through a typical fuel management vendor.  The District 
employs multiple levels of accounting to verify the proper use of fuel.   
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9.4 SCADA and Telemetry Systems 
The District has extensive SCADA systems throughout its service area.  SCADA systems are typically 
found on reservoirs, wells, pump stations, mainline meters, intakes, and treatment facilities.  The 
degrees to which the systems are able to be controlled by SCADA vary from site to site depending on 
the equipment and type of communication connections.  In total, the District has 61 sites using 
SCADA systems.  

The capabilities of these sites range from full control to simply monitoring.  Of the 61 SCADA sites, 25 
have full control because they can be fully monitored and operated from remote locations and 
mobile devices.  The remaining 36 sites have monitoring capabilities only.  Types of communication 
lines serving the sites include DSL, telephone, radio, and limited Wi-Fi capability.   

The District’s SCADA systems are monitored by the Distribution Operators in the Operations 
Department.  During normal business hours, the systems are monitored from the District offices. 
After normal working hours, the systems are monitored by the on-call Distribution Operator.  While 
the operators monitor the systems for necessary corrective action before an alarm goes off, 
additional protections are in place should an event or power outage be overlooked.  Redundancy 
includes an alarm system that automatically makes multiple calls to operators and managers when 
an alarm is activated.   

9.5 Asset Management 
The District is in the process of implementing a functional asset management database from which 
assets can be properly tracked and routinely maintained.  The District is implementing a software 
program called Cityworks, which is a CMMS.  Cityworks will operate as a GIS-centric asset 
management program that will standardize data and allow the users to reuse, coordinate, and share 
information in an efficient and effective manner by making the GIS geo-database the asset registry.  
At this time, the District will focus the asset registry on hard assets such as pipes, valves, and 
hydrants.  Soft assets such as permits, licenses, easements, and other land use activities may be 
implemented at a later date. 

The goal of the CMMS program is to coordinate and prioritize the District’s maintenance program 
involving such things as valve exercising, valve repairs, raising valve boxes, replacing or rebuilding 
pumps, inspecting reservoirs, painting or coating reservoirs, and replacing pipes.  Performing tasks 
such as condition assessments to determine remaining service life of an asset will help the District to 
focus its time and money on those assets that are in need of replacement, rather than running that 
asset to failure or replacing it before it was necessary.  One of the important areas where a CMMS 
will be valuable is to perform condition assessments on existing transmission and distribution piping 
so that the District can adjust its capital replacement programs to better focus on long-range 
strategies while meeting immediate demands.  In the meantime, the District has developed a 
modified approach to its annual pipe replacement as discussed in Section 10.2. 
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Another goal of the CMMS is to provide an accurate and reliable water system map that uses the 
asset database to provide accurate coordinates for the assets.  The District has already completed 
many activities required for the construction of an asset database that is linked with the GIS system.  
Staff has used hand-held Global Positioning System (GPS) units to collect coordinate information on 
all of the District’s water meters, valves, and fire hydrants.  This information is being combined with 
the existing AutoCAD water system map to produce a GIS-based water system map that contains all 
of the asset information so that assets are shown in actual coordinates and can be found on-site. 

9.6 Emergency Response Program 

9.6.1 General  
Safe and reliable drinking water is vital to every community.  Planning for events that may threaten 
the system’s ability to deliver safe and reliable drinking water is an essential part of managing a 
drinking water system. 

Each emergency has unique effects on different parts of a water system.  Events that demand a 
response range from routine operating emergencies such as pipe breaks, pump malfunctions, 
coliform contamination, and power outages to more serious non-routine emergencies that may 
result from intentional acts of sabotage, chemical spills, floods, earthquakes, windstorms, or 
droughts.   

All supervisory and senior staff members from the District have obtained certifications from the 
Federal Emergency Management Agency (FEMA) for Incident Command System (ICS) 100 and 200, 
National Incident Management System (NIMS) 700, and National Response Framework (NRF) 800.  
This training will allow the District to communicate efficiently and effectively with local, state, and 
federal agencies in the event of an emergency or disaster.  Figure 9-8 is a typical organizational 
structure for the Incident Command System. 

 

Figure 9-8.  Incident Command Organization 
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Depending on the type of incident, different District staff members are responsible for filling the 
various roles within the ICS organizational structure.  Table 9-5 below is an organizational chart of the 
Incident Command System in terms of how it applies to the District and which staff are typically 
assigned to specific roles. 

Table 9-5.  Incident Command System Roles 

Title Role During an Emergency District Staff 

Incident Commander • Provides overall leadership for incident response. 
• Delegates authority to others. 
• Takes general direction from agency administrator/ 

official. 
• Ensures incident safety. 
• Provides information services to internal and external 

stakeholders. 
• Establishes and maintains liaison with other agencies 

participating in the incident. 
• Establishes incident objectives. 
• Directs staff to develop the Incident Action Plan. 
• Assesses the need for staff. 
• Takes responsibility for all activities and functions until 

delegated and assigned to staff. 

Typically filled by first respondent, 
then it will transfer to more senior 
staff as they arrive on-site. 
 
District role will likely be filled by: 
Bob Powell – General Manager, or 
Mike Fox – Operations Manager, or 
George Sidhu – Engineering 
Manager 

Public Information 
Officer (PIO) 

• Advises Incident Commander on information 
dissemination and media relations.  Incident Commander 
approves information that the PIO releases. 

• Obtains information from and provides information to 
Planning Section. 

• Obtains information from and provides information to 
community and media. 

Kevin Tate 
Community Relations Manager 

Safety Officer • Advises Incident Commander on issues regarding 
incident safety. 

• Works with Operations to ensure safety of field 
personnel. 

• Ensures safety of all incident personnel. 

Position currently vacant 

Liaison Officer • Assists Incident Commander by serving as point of 
contact for agency representatives who are helping to 
support the operation. 

• Provides briefings to and answers questions from 
supporting agencies. 

Mark Handzlik, P.E. 
Assistant Engineering Manager 
Or 
Dale Wardell – Water Treatment 
Plant Superintendent 

Operations Section 
Chief 

• Develops and implements strategy and tactics to carry 
out the incident objectives. 

• Organizes, assigns, and supervises the tactical field 
resources. 

• Supervises resources in staging area. 

District role will likely be filled by: 
Mike Fox – Operations Manager, or 
George Sidhu – Engineering 
Manager, or  
Dale Wardell – Water Treatment 
Plant Superintendent, or 
Construction Superintendent 
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Title Role During an Emergency District Staff 

Planning Section  
Chief 

• Gathers, analyzes, and disseminates information and 
intelligence. 

• Manages the planning process. 
• Compiles the Incident Action Plan. 
• Manages technical specialists. 

District role will likely be filled by: 
George Sidhu - Engineering 
Manager, or 
Mark Handzlik – Assistant 
Engineering Manager 

Logistics Section 
Chief 

• Provides resources and services required to support 
incident activities. 

• Develops portions of the Incident Action Plan and 
forwards them to Planning Section. 

• Contracts for and purchases goods and services needed 
at the incident. 

District role will likely be filled by: 
Scott Kilpatrick – Chief Storekeeper, 
or 
Kurt Van Burkleo – Operations 
Coordinator 

Finance/Administration 
Section Chief 

• Responsible for financial and cost analysis. 
• Oversees contract negotiations. 
• Tracks personnel and equipment time. 
• Processes claims for accidents and injuries. 
• Works with logistics to ensure resources are produced. 

Vanessa Dales – Treasurer 

 

The District’s Emergency Response Plan (ERP) is currently being edited to reflect the protocols of the 
ICS and NIMS systems so that the District can cooperate efficiently and effectively with local, state, 
and federal agencies in the event of an emergency.  The ERP will address situations in which the 
District will be required to take a lead role in an incident, such as a major water line break or a water 
treatment plant disaster.  However, it is more likely that the District will be required to act in a 
supporting role to other agencies by providing water for fire suppression, furnishing potable water 
for residents, or shutting down portions of the system to assist in reducing damage.  To maximize the 
District’s preparedness and response time in a disaster situation, the District has contracted with a 
third-party vendor who provides disaster recovery solutions and emergency response services.  The 
vendor’s services include providing temporary offices, power, computers, and communication 
services.  The vendor also maintains a copy of the District’s ERP, staff contacts, and community 
contacts. The schedule for completing important milestones in the District’s Emergency Response 
Program is as follows: 

Completion of updated Emergency Response Plan utilizing protocols  
from ICS and NIMS training 

July 2015 

Participation in tabletop exercise with Skagit County Emergency  
Management Division as a supporting agency 

Dec 2015 

Participation in tabletop exercise with Skagit County Emergency  
Management Division as a supporting agency 

Dec 2016 
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Because the ERP may contain sensitive information, it will not be incorporated into the Water System 
Plan.  The ERP will be stored in a safe and secure location both in hard copy and on a secure server 
that is available in times of emergency.  A copy of the current ERP’s table of contents is included in 
Appendix K.   

9.6.2 Federal Statutes 
Title IV of the Public Health Security and Bioterrorism Preparedness and Response Act, Public Law 
107-188, requires drinking water facilities serving populations of more than 3,300 to perform 
vulnerability assessments and to prepare an ERP that incorporates the results of the vulnerability 
assessment.  Developing an ERP can require significant time and effort. 

It is important to note that the water system ERP is a “living” document that receives periodic 
updates.  It is maintained in a three-ring binder notebook to accommodate revisions.  The ERP is 
flexible and easily implemented during an emergency, with the ability to provide removable 
checklists of tasks for different people and different situations, depending on the emergency. 

The Bioterrorism Act requires drinking water utilities to identify plans, procedures, and equipment 
that can be implemented or utilized in the event of a terrorist or intentional attack, or that can 
obviate or significantly lessen the impact of a terrorist or other intentional attack on the utility. 

The Bioterrorism Act also calls for coordination with local emergency planning committees. 

9.6.3 State Statutes 
The operations and maintenance section of the state rule, Chapter 246-290-415 (2)(b) WAC, requires 
public water systems in Washington to have an ERP as part of a water system plan or small water 
system management program.  It also requires that systems employ reasonable security measures to 
protect the raw water intake facilities, water treatment processes, storage facilities, pump houses, 
and distribution systems from possible damage or intruders. 

9.7 Safety Procedures 

9.7.1 General 
The personal safety and health of District employees are of primary importance.  The District is 
committed to providing a safe work environment for all staff.  The District wants each employee to 
have a safe and productive work setting, and return home free from injury each day to family and 
friends.  All activities are conducted in accordance with the Department of Occupational Safety and 
Health/Washington Industrial Safety and Health Administration (DOSH/WISHA) requirements.   

The District provides training, equipment, and safe work procedures and practices to ensure that all 
activities will be performed safely and efficiently.  Supervisors are responsible for the safety of their 
employees, and as a part of their daily duties, must check the workplace for unsafe conditions, watch 
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employees for unsafe actions, and take prompt action to eliminate any hazards.  Supervisors are 
trained and are expected to be leaders, setting a proper example by showing dedication and support 
in compliance with all policies, laws, rules and regulations, and good practice.  In addition, all 
employees are responsible for performing their jobs in accordance with the established facility safety 
rules, regulations, and procedures.  

The District has three core documents that complete the District’s safety procedures: the Safety 
Manual, the Water Treatment Plant Process Safety Manual and Risk Management Plan, and the 
Chlorination Process Safety Manual.  Attached as Appendix O are copies of the covers and tables of 
contents for these documents.  

9.7.2 Organization 
The District’s safety program is guided by a Safety Committee.  The committee is composed of both 
staff and management such that the number of staff members always exceeds the number of 
managers serving on the committee. 

The committee is organized with a Chair, Secretary, and regular members.  Each term is 2 years and 
the number of members ranges from 3 to 10.  Members are required to meet once a month to 
approve minutes, review recent incidents, and review new procedures.  These monthly meetings are 
then followed with a training video or presentation regarding a safety issue.  Construction crews and 
office staff receive training specific to their work.  

9.8 Cross-Connection Control Program 

9.8.1 Overview 
The District annually reviews its cross-connection program.  Attached in Appendix P is the table of 
contents for the most current copy of the District’s Cross-Connection Control Program (CCCP) 
document and a copy of the District’s most recent Annual Summary Report (ASR).    

The purpose of the District’s CCCP is to protect the public water system from contamination via 
cross‐connections.  Reporting to the Engineering Supervisor, the Cross-Connection Control 
Coordinator organizes the District’s program (Figure 9-9). 
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Figure 9-9.  Cross-Connection Control Program Organizational Chart 

Resolution 1744‐97 and Water Policy Manual 2004 Section 2.5.5 Cross Connections Control, give the 
District the authority to operate the CCCP.  The District’s program meets the requirements of the State 
of Washington regulation WAC 246‐290‐490.  

Under this authority, the District ensures that cross-connections between the District’s distribution 
system and a customer’s premises are eliminated or controlled by the installation of a State of 
Washington approved backflow preventer.  Selection of the backflow prevention device is based on 
industry standards and guidance, including the type of hazard and the risk.  Customers failing to 
install, maintain, repair, inspect, or test backflow prevention assemblies required by the District may 
have service suspended until the condition is remedied.  

9.8.2 Use of a Qualified Cross-Connection Specialist 
The District strives to coordinate with the Authorities Having Jurisdiction (AHJ)—the cities of Mount 
Vernon, Sedro‐Woolley, and Burlington, as well as Skagit County—on issues concerning cross‐
connections within the customer’s property lines.  The District refers to WAC 246‐290‐490, Cross-
connection control; the Pacific Northwest Section (PNWS) AWWA Cross‐Connection Control Manual, 
Seventh Edition (current edition), 2012; the current Manual of Cross‐Connection Control (USC 
Manual), 2011; and Section 2.5.5 of the District’s Water Policy Manual on issues concerning cross-
connection control.  The District ensures that at least one person certified as a Cross‐Connection 
Specialist (CCS) is employed to develop and implement the CCCP.  The CCS’s responsibilities include 
the following: 

1. Administer the CCCP.  

2. Evaluate service connections for backflow hazards. 
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3. Provide information for the Annual Summary Report (ASR) to DOH. 

4. Assist with public education. 

5. Investigate water quality concerns where backflow is suspected. 

6. Ensure that backflow preventers are installed in accordance with the requirements of WAC 246‐
290‐490(6). 

7. Keep current records of all backflow preventer testing, air gaps installed in lieu of approved 
backflow preventers, test kit calibration, and tester certification. 

8. Help eliminate or control cross‐connections between the distribution system and customer’s 
premises. 

9. Ensure quality control for backflow testing. 

9.8.3 Maintenance of Program Records 
An adequate record system is essential for the operation of a cross-connection control program.  
These records form the basis for any enforcement action or legal defense by the District, and provide 
a basis for comparing test results of different backflow assemblies.  

Records are kept in the Program Health Hazard Evaluation file.  This hard copy file system retains 
records on all services that have a cross-connection preventative device installed.  These records will 
be kept on file for the life of the backflow prevention assembly.  Individual files are composed of the 
following items: 

• Copies of all cross‐connection control correspondence with the customer. 

• Copy of health hazard evaluation reports complete with filed drawings. 

• Copies of backflow prevention assembly test reports for all assemblies. 

• A master list of service connections and/or customer’s premises where approved backflow 
prevention assemblies protect the water system from contamination, and the assessed hazard of 
each connection.  These records will be kept for as long as the premises pose a cross‐connection 
hazard to the water system. 

• Inventory information on the following: 

o Approved air gaps installed in lieu of approved assemblies, including exact location, 
assessed hazard, installation date, history of health hazard evaluations, inspection results, 
and person conducting the inspections. 

o Approved backflow prevention assemblies including exact location, assembly description 
(type, manufacturer, model, size, and serial number), assessed hazard, installation date, 
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history of health hazard evaluations, tests and repairs, test results, and the backflow 
assembly tester (BAT) performing the tests. 

o An annual Cross‐Connection Control Summary Report and Backflow Incident Report will be 
made available to DOH upon demand.  These reports will describe the status of the 
District’s cross-connection control program as well as any backflow incidents that occurred. 
These records will be kept on file for 5 years.  

In addition to the hard copy files, electronic backups of many documents exist in the District’s 
electronic filing system.  At a minimum, backflow prevention assembly test report forms are entered 
into a computer program that tracks assembly testing and dates of tests.  Backflow prevention 
assemblies that are replaced are double‐checked to ensure that they appear on the list of approved 
assemblies.  If they do not appear on the list, the customer is issued a letter to replace with an 
approved assembly. 

9.8.4 Recent CCC Report 
Each year the District completes a Public Water System Cross-Connection Control Activities Annual 
Summary Report (ASR).  A copy of this report is submitted to DOH for review.  The report assists the 
District in assessing the effectiveness of the CCCP.  Over the past 5 years, the District has been 
improving on the successes from previous years.  Working with DOH, the District will continue to 
improve its record of compliance.  Appendix P contains a copy of the 2011 ASR. 

9.9 Records Keeping and Reporting Program 
The District maintains several hard copy file storage systems.  The Engineering Department maintains 
the most extensive file, i.e., the Construction Order (CO) file.  This file is a catalog of all construction-
related projects since the inception of the District, for which the District has records.  The Program 
Health Hazard Evaluation file, or Cross-Connection file, is also maintained by the Engineering 
Department.  

Financial and administrative files are maintained by the administrative staff.  The administrative files 
contain a historical record of the Commissioners’ actions in the form of approved meeting minutes, 
resolutions, contracts, and all other matters of record.  The Finance Department maintains copies of 
its records. 

The WTP maintains its own set of files at the facility because it is impractical to maintain hard-copy 
files at the Engineering and Operations office 12 miles away.  All information in these files is related 
to the WTP including the Daily Activity Log, Water Quality Test Reports, the Monthly Chemical Usage 
Report, and the Surface Water Treatment Protection Plan.  
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These files are also duplicated electronically on District servers.  While the District’s goal is to make 
all documents available electronically, there is a backlog given the volume of information that needs 
scanning.  

The electronic files are subdivided into the various categories: Engineering, Operations, and the WTP 
files.  Access to each file is limited, requiring permission based on who uses the information and to 
what degree.  These permissions are established through standard cataloging of information.  In the 
near future, the District will also carry much of this information within the District’s Geographic 
Information System (GIS).  The District’s GIS will also reference all infrastructure for better 
implementation of the District’s asset management program.  

9.10 Design and Construction Standards 
The District’s water system design and construction standards are described in the District’s Water 
Policy Manual (see Appendix G), and are also detailed in Appendix Q.  Appendix G contains all of the 
District’s policies, procedures, and process in terms of managing extensions and improvements to 
the District’s infrastructure.  Appendix Q includes engineering standard documents that are used by 
District staff to provide water service requirements and plan review and approval.  When a new 
project is submitted to the District, all of the documents must meet the requirements of the Plan 
Review Checklist prior to being reviewed by an Engineering Technician.  After the documents have 
been reviewed by the District, all approved sheets will receive a Plan Approval stamp from the 
Engineering Manager with his signature.   

The District has a set of Engineering Standards for Design and Construction that were last updated in 
February 2009.  This document is meant to provide guidance and direction for consulting engineers 
on the design of infrastructure projects and the selection of materials that are acceptable to the 
District.  An update to the Engineering Standards for Design and Construction is in process to provide 
additional detail and specificity to certain material standards and construction practices.  When 
complete, the standards will be presented as a stand-alone document separate from the Water 
Policy Manual and will be available at the District’s Engineering counter and on the website. 

The design standards used by the District are a compilation of industry standards, District practice, 
and District experience.  They are modified as needed to reflect current practice and regulation.  By 
reference, the most current versions of the following standards are incorporated into the District’s 
standards:  

• Minimum Design Standards, Chapter IV, Regional Supplement, Skagit County Coordinated Water 
System Plan 

• Washington State Department of Transportation Standard Specifications for Road, Bridge, and 
Municipal Construction, including the American Public Works Association (APWA) Supplement 

• Standards of the American Water Works Association 
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• International Association of Plumbing and Mechanical Officials (IAPMO) Uniform Plumbing Code 

• International Conference of Building Officials (ICBO) Uniform Building Code 

• Water System Design Manual, Washington State Department of Health 

• Recommended Standards for Water Works, Great Lakes – Upper Mississippi River Board of State 
Sanitary Engineers 

• Cross-Connection Control Requirements, AWWA Pacific Northwest Section 

The District also has construction standards regarding the planned discharge of potable water during 
events such as water line flushing, discharging of hydrostatic test water, and water line draining to 
facilitate repairs.  The standards involve the de-chlorination of the water to a chlorine concentration 
of 0.1 ppm or less through the use of sodium thiosulfate or ascorbic acid (vitamin C) and discharging 
to either a storm sewer or a sanitary sewer.  Where possible, discharges to a sanitary sewer are 
preferred because of the neutralizing capabilities of the organic matter in the sewer. 

9.11 Recommended Improvements 
The District has modified its internal organization over the years in search of a more efficient division 
of responsibilities among Engineering, Construction, and Operations.  With the implementation of a 
CMMS and a focus on improved maintenance, the challenge for the District is to balance the 
maintenance needs of such a large system with the goal of continued replacement of aging and 
undersized pipe. 

The District continues to improve its safety and emergency response.  These two items are very 
important to the District.  In the future, key staff should receive training in their responsibilities 
related to emergency response or evacuation.  

This Water System Plan references several reports, but does not incorporate them directly.  While 
the District is not advocating for full incorporation of these documents, it is prudent to have a central 
location, or library, where all information can be quickly gathered. 

The District’s electronic filing system is serviceable; however, it lacks many of the components of a 
true document management system.  This has been budgeted for and will greatly enhance the way 
the District shares and uses electronic information.   

The District’s computer hydraulic model is used to develop capital projects and provide developers 
and engineers planning information for required infrastructure improvements.  It is important to 
improve the quality and accuracy of the District’s hydraulic model by performing flow tests in each 
pressure zone to help calibrate the model.   
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10 CAPITAL IMPROVEMENT PLAN (CIP) 
This chapter describes the methods used in developing the District’s Capital Improvement Plan (CIP). 

10.1 Major CIP Project Development 
Major CIP projects include construction of major infrastructure such as new reservoirs, new 
transmission pipelines, new booster stations, etc.  They do not include system maintenance, such as 
yearly pipe replacement projects.  Major CIP projects are developed based on two elements: 

• WSP System Analysis:  As described in Chapter 6, the District’s source, storage, and distribution 
facilities were analyzed to determine whether they have sufficient capacity to meet current and 
future demands. When deficiencies were identified, major CIP projects were developed to rectify 
the deficiencies. 

• District CIP:  District staff had previously identified several projects, which were included in the 
2007 Water System Plan.  In addition, staff meets on a yearly basis to develop major projects that 
would benefit the system. 

The list of major CIP projects for the next 20 years is summarized in Table 10-1, and the project 
locations are shown in Figures 10-1 through 10-4.  The table includes projects related to (a) new 
reservoirs that were identified as a result of the storage analysis, (b) new transmission pipelines that 
are planned to provide redundancy and additional capacity as a result of the hydraulic analysis,  
(c) new pipelines that will be used to strengthen the District’s system in rural areas, (d) booster 
stations to increase flow to specific pressure zones, and (e) fiber optic lines to build the secure 
communication network for District facilities.  Also included in the major CIP projects are battery 
replacements for the District’s radio-read water meters, software, water treatment plant projects, 
and the yearly vehicle and equipment replacement program that is needed to keep vehicles and 
equipment in reliable condition.  

In addition to the projects that are planned as part of the District’s System Analysis or previous CIP, 
there are some “future” projects that are identified for potential completion with the hope that 
outside funding is available in the form of state or federal loans or grants, private funding from 
developers, or through the Local Utility District (LUD) process.  These projects are identified in this 
Water System Plan so that the projects are open to potential funding sources in the event that they 
are completed within the current planning period. 

Brief descriptions of each major project are provided below. 
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10.1.1 Pipeline Projects 

P-1, Fir Island Road Pipeline: This project is located on Fir Island Road from Skagit City Road to 
Maupin Road. The project will replace existing 3-, 4-, and 6-inch plastic, AC, and PVC pipes to help 
improve system pressures and flows on Fir Island.  The existing pipes are undersized and numerous 
leaks have resulted in increasing maintenance costs. This pipeline will eventually connect to a future 
pipeline crossing of the North Fork of the Skagit River and the existing water line on Best Road to 
complete a distribution loop for this area that will help increase system reliability and performance. 

P-2, Josh Wilson Road Improvements: This project is located on Josh Wilson Road in rural Skagit 
County, west of the intersection of Josh Wilson Road and Higgins Airport Way.  The project will 
extend the 18-inch-diameter pipeline west to Farm to Market Road, and continue west with a new 
12-inch-diameter water line to connect with the existing 12-inch-diameter pipeline.  The new water 
lines will help system hydraulics and improve the flows to Bay View Ridge so that the existing Bay 
View standpipe can be taken out of service.  The standpipe has deferred maintenance and needs a 
seismic upgrade as well as lining and coating replacements. 

P-3, North 30th Street and Digby Road Pipeline: This project is located on North 30th Street and on 
Digby Road in Mount Vernon.  The pipeline on North 30th Street will be a new 18-inch-diameter 
dedicated tank inlet line from the Judy Reservoir to Mount Vernon transmission pipeline to the new 
Division Street tank.  The dedicated inlet will allow for all of the water in the 322-foot HGL pressure 
zone to flow through the new tank, thereby reducing the water age that could result from such a 
large tank.  The pipeline on Digby Road will be a new 12-inch-diameter pipeline that will feed water 
from the new Division Street booster pump station to the 560-foot HGL pressure zone. 

P-4, Transmission Line, Judy Reservoir to Mount Vernon (Phase 2): This project is located in rural 
Skagit County, along the District’s existing easement from Mount Vernon to the Judy Reservoir WTP.  
The project consists of constructing a new 36-inch-diameter pipeline to be built within the same 
easement as the existing 24-inch-diameter concrete cylinder pipeline.  The District’s hydraulic model 
has shown that the 24-inch-diameter pipeline is exceeding design velocities during peak day 
demands.  In addition, future growth scenarios show that the 24-inch-diameter pipeline will be 
inadequate to deliver average day flows within the planning horizon of this WSP. Also, with the 
majority of the District’s customers located downstream of the Judy Reservoir to Mount Vernon 
pipeline, a redundant and reliable transmission feed is an important part of the District’s future, 
especially since the existing 24-inch-diameter pipeline was constructed in 1961 and is very difficult to 
access during most of the year. 

P-5, Mclean Road Pipeline: This project is located along Mclean Road in rural Skagit County, between 
Best Road and Wall Street in Mount Vernon.  The project will construct a new 12-inch-diameter 
pipeline to replace the existing 8-inch-diameter AC pipeline.  The new pipeline will serve to improve 
system pressures and flows to the far reaches of the District’s system at the south end of Best Road 
and on Fir Island. 
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P-6, Best Road Pipeline: This project is located on Best Road in rural Skagit County, from Valentine 
Road south to Summers Drive.  The project will replace existing 3- and 6-inch-diameter PVC to help 
improve system pressures and flows near Pleasant Ridge and on Fir Island.  The existing pipes are 
undersized and create a bottleneck in delivering adequate flows to this area.  The pipeline will 
eventually connect to a future crossing of the North Fork of the Skagit River and the existing water 
line on Fir Island Road to complete a distribution loop for this area that will help increase system 
reliability and performance. 

P-7, Burklund Road Pipeline: This project is located on Burklund Road in rural Skagit County, south of 
the City of Mount Vernon, between Stackpole Road and SR 534.  The project will replace existing 8-
inch-diameter AC pipe from 1962 to help improve system pressures and flows to the Conway area 
and Fir Island.  This existing pipe is undersized and creates a bottleneck in delivering adequate flows 
to this area.  A portion of the existing pipe between East Johnson Road and SR 534 is located in a 25-
foot easement through active farmers’ fields.  There are no services on this line, so it is an option to 
construct the new line on this same alignment to reduce the overall project length.  However, access 
to this easement is limited in most months of the year due to groundwater levels and farming 
activities. 

P-8, North Fork Skagit River Crossing: This project is located in rural Skagit County, on the North Fork 
of the Skagit River between Pleasant Ridge and Fir Island.  Currently, the District does not have a 
crossing of the North Fork so the water systems on Fir Island and Pleasant Ridge are not looped and 
require shutdowns during periods of construction or when leaks occur.  A new crossing of the North 
Fork would serve to loop the District’s system in this area so that water can be delivered from 
different directions and reduce the need for system shutdowns and flushing of dead-end lines.  
Skagit County is proposing to replace the North Fork bridge at some point and the new water line 
could be built as part of the new bridge construction.  However, the District would prefer to 
construct a sub-surface crossing of the river so that any issues with the bridge in the future would 
not impact the water line. 

P-9, Transmission Line, Judy Reservoir to Sedro-Woolley – Skagit River Crossing: This project is the 
replacement/upsizing of the existing aerial crossing of the Skagit River from South Skagit Highway to 
River Road in Sedro-Woolley. The existing water line is a 24-inch-diameter ductile iron pipe from 
1958 that will reach its peak day hydraulic capacity sometime in the next decade, depending on 
growth and water demand in areas north of the Skagit River.  The new water line has not been sized 
yet, and it has not been determined on the alignment whether it will be an aerial crossing or a 
subsurface crossing. 

P-10, Bayview Ridge Reservoir to Allen West Road Pipeline: This project is located in rural Skagit 
County from Benson Heights Place, along Benson Road to Allen West Road. The project will add 
piping to connect the Bayview Ridge Reservoir to the rural 214-foot HGL pressure zone in Edison to 
provide a redundant feed in addition to the normal feed from the PRV station at Cook Road and Old 
Highway 99.  The project will also replace the existing 2-, 3-, and 4-inch-diameter plastic pipes from 

Skagit PUD Water System Plan 10-3 
August 2014 



 
 
 

the 1960s and 1970s on Benson Road to provide delivery of adequate system pressures and flows to 
the Edison area. 

P-11, Transmission Line, Judy Reservoir to Sedro-Woolley – New Pipeline: This project is located 
between the Judy Reservoir WTP and Sedro-Woolley, along the District’s existing easement.  There is 
an existing transmission line that supplies water to Sedro-Woolley, which ranges in size from 20- to 
30-inch-diameter and is made of ductile iron, steel, and concrete cylinder pipe.  The District’s 
hydraulic model has shown that the existing pipeline will eventually exceed the design criteria and be 
inadequate during peak day demands.  The project involves construction of a new 24-inch-diameter 
pipeline to provide additional capacity and a redundant supply to Sedro-Woolley.  The timing of the 
project depends on the growth of the Sedro-Woolley area and the water demands.  The alignment of 
the new pipeline has not been detailed at this time, but it is expected that it would be constructed 
within the same easement as the existing pipeline. 

10.1.2 Reservoir Projects 
R-1, East Division Reservoir, Pump Station and Piping: This project is located in the District’s 322-
foot HGL pressure zone in Mount Vernon, and it involves construction of the following facilities: 

1. Construction of a new 6-MG reservoir located at the intersection of Division Street and Digby 
Road at the site of the existing 1-MG Division Street Reservoir. The District’s 322-foot HGL 
pressure zone is deficient in standby storage volume, so the existing 1-MG reservoir will be 
removed and the new 6-MG reservoir will be constructed. 

2. Construction of a new booster pump station to deliver water to the 560-foot HGL pressure zone.  
Currently, the Fir-Waugh booster station is the only feed to the 560-foot HGL zone and this new 
pump station will be a redundant measure.   

3. Construction of a new pipeline to connect the new booster pump station to the 560-foot HGL 
pressure zone.  The new pipeline will start at the new reservoir site and proceed south along 
Digby Road until reaching Woodland Drive (Project P-3). 

4. Construction of a new dedicated pipeline feed to supply the new 6-MG reservoir. This project will 
involve a new connection to the existing 36-inch-diameter transmission line from Judy Reservoir 
at North 30th Street in Mount Vernon.  The new pipeline will proceed south on North 30th Street 
until reaching Division Street, then turn east and end at the new reservoir site with a PRV station 
(Project P-3). 

5. Installation of new fiber optic cable from the intersection of North 30th Street and College Way 
to the new 6-MG Division Street Reservoir.  This new cable will provide redundant 
communication between District facilities in the event of an emergency when regular 
communication is not available.  It will also improve the District’s ability to monitor system status 
at various sites throughout Mount Vernon and allow for remote operation.  The cable is not 
intended to be used for commercial purposes or by the general public. 
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R-2, Cascade Ridge Reservoir (858 / 592-foot HGL): This project is located in the Cascade Ridge 
development south of Mount Vernon.  The development is currently served by three glass-lined 
bolted steel tanks that are undersized and in need of maintenance. The project will involve 
construction of a larger, new reservoir to serve the upper pressure zone, and PRV stations to serve 
the lower pressure zones. 

R-3, Big Lake Reservoir (356-foot HGL): This project is located in the 356-foot HGL pressure zone 
near Big Lake, east of Mount Vernon.  The 356-foot HGL zone is still experiencing growth, and it is 
projected that an additional storage reservoir will be needed.  There is the potential for the reservoir 
to be a developer-driven requirement, with the District contributing to the up-sizing of the reservoir.  
This project will not be fully defined until the status of a number of potential developments in the Big 
Lake area is finalized. 

R-4, Pleasant Ridge Area Reservoir (290-foot HGL): This project is located in the Pleasant Ridge area 
of rural Skagit County off Valentine Road.  This area currently does not have a reservoir to provide 
standby storage or fire flow.  The project will construct a new reservoir at the 290-foot HGL to create 
a new pressure zone that will serve the residents at the higher elevations in this area. 

R-5, North Sedro-Woolley Reservoir #2 (430 / 350-foot HGL): This project is located in the north part 
of Sedro-Woolley and will serve future demands in this area as the population and water demand 
increase.  The existing Hoogdal Reservoir also serves this area, but it is not adequate to provide 
standby storage as the demand in this pressure zone increases.  A site has not yet been selected for 
this reservoir. 

R-6, Burlington Reservoir (214-foot HGL): This project will be located somewhere north of Burlington 
to provide standby and fire flow storage to Burlington and the rural areas north of SR 20. Currently, 
the storage for these areas is provided by the 9th and Highland Reservoir in Mount Vernon and the 
clearwells located at the WTP, but it would be more beneficial if there were a local storage reservoir 
that could respond to local demands.  The site for the new reservoir has not been decided at this 
time, and the timing of the reservoir depends on the growth and the future water demand of this 
area.  If there is significant growth in areas such as Bay View, then the timing of the reservoir could 
be pushed forward. 

R-7, Mount Vernon – County Reservoir (214-foot HGL): This project will be located somewhere in 
Mount Vernon or south Mount Vernon to provide additional standby and fire flow storage for Mount 
Vernon and the rural areas to the west.  The main storage reservoir for this pressure zone is the 9th 
and Highland Reservoir in Mount Vernon, but eventually the storage volume of that tank will be 
inadequate.  A site for the new reservoir has not been decided at this point, and the timing of the 
reservoir is dependent on population growth and water demand forecasts. 
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10.1.3 Fiber Optic Projects 

FO-1, Josh Wilson Road Fiber: This project will be performed in conjunction with the new pipeline to 
extend the District’s fiber optic network to Bay View, to facilitate direct SCADA connections to more 
of the District’s facilities. 

FO-2, Old Highway 99 Fiber: This project is located on Old Highway 99 between Burlington and the 
Chuckanut interchange on I-5.  As part of the 2013 Josh Wilson Road transmission pipeline project, 
new fiber was installed from Higgins Airport Way to Old Highway 99.  This project will allow the 
District to directly connect the Port of Skagit County to the fiber already installed in Burlington and 
Mount Vernon to facilitate direct SCADA connections to more of the District’s facilities. 

FO-3, Cascade Ridge Fiber: This project is located in the Cascade Ridge development south of Mount 
Vernon and involves construction of new fiber optic line from the lower elevations of the 
development to the top of the new reservoir to facilitate direct SCADA connections to more of the 
District’s facilities. 

FO-4, Sedro-Woolley to Burlington Fiber: This project is located along SR 20 from Fruitdale Road in 
Sedro-Woolley to Burlington, and involves construction of new fiber optic line to facilitate direct 
SCADA connections to more of the District’s facilities. 

10.1.4 Other Projects 
O-1, Computer Software: This is the completion of a multi-year project in which the District’s 
Customer Information Service software is being replaced, the financial software is being replaced, 
and a new Computerized Maintenance Management System is being installed. 

O-2, Dukes Hill Pump Station (214-foot HGL to 459-foot HGL): This project is located at the Dukes 
Hill Reservoir site.  The project will provide a redundant feed to the higher pressure zones in Sedro-
Woolley using Dukes Hill Reservoir as the source. 

O-3, Cedar Hills Booster Station: This project is located in the Cedar Hills development off East 
Blackburn Road in Mount Vernon.  The project will replace the existing booster station, which serves 
approximately 25 customers, due to increasing age and maintenance.  This booster station will be 
temporary until a new development-driven pipeline connects East Blackburn Road to the Eaglemont 
Golf Course development. 

O-4, WTP Chemical Feed System Replacement: This project is directly related to worker safety and 
risk management in the operation of the WTP.  It involves replacement of existing chemical feed 
pumps at the WTP.  The existing pumps are 25 years old and reaching the end of their supportable 
life span. 
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O-5, Document Management Software: This project involves implementation of a software program 
that will help manage project files and e-mails in an environment where multiple people are 
accessing the information, both in the office and from mobile platforms.  The software will also 
address the archiving and storage of historical files. 

O-6, WTP Dry Scrubber Retrofit: This project is also directly related to worker safety and risk 
management in the operation of the WTP.  It involves replacement of the chlorine scrubber system 
at the WTP.  The project will replace the aging wet caustic system by using new technology to install 
a new dry chlorine scrubber with controls and an alarm system. 

O-7, Computer Server Hardware: This project is for the replacement of end of life (EOL) equipment 
in the District’s data center.  The first portion of the project is for server hardware and switching 
equipment upgrades and replacements, and the second portion is for storage hardware and storage 
networking upgrades and replacements. 

O-8, Badger Orion 5/8-inch Water Meter Transmitter Replacement: This project involves all of the 
District’s existing 5/8-inch water meters that were installed in the past 6 years.  The new water 
meters have radio-read technology and the battery life is expected to be about 15 to 20 years.  This 
project involves changing the batteries and possibly the entire transmitter on the meters, depending 
on the options and technology available at the time. 

10.1.5 Future Projects 
F-1, Bow Hill to Alger Pipeline: This project is located in rural Skagit County, along Highway 99 
between Bow Hill Road and Alger Cain Lake Road.  The project consists of the construction of a new 
12-inch-diameter pipeline to bring water from the District’s Judy System up to Alger so that the 
residents currently supplied by the District’s Alger well can be transferred to the Judy System.  The 
new pipeline will also allow for the potential wheeling of water from the Judy System farther north 
along Lake Samish Road toward Nulle Road for residents at the south end of Lake Samish. 

F-2, Lake McMurray Pipeline: This project is located in rural Skagit County, along State Route 9 from 
the south end of Big Lake to Lake McMurray.  The project will involve construction of new 8-inch and 
12-inch-diameter water lines, a new booster pump station, and a new reservoir to bring water from 
the District’s Judy System south to Lake McMurray so that the residents currently supplied by wells 
can be transferred to the Judy System. 

F-3, Micro-Hydroelectric Projects: This project is not specific to any one location within the District’s 
many water systems.  Instead, it is a placeholder for the construction of new micro-hydroelectric 
plants at any one of the various locations within the District’s many water systems, such as the Creek 
intake pipeline at Judy Reservoir or one of the many PRV stations along the District’s transmission 
pipelines.  The project(s) would include a feasibility study, licensing, permitting, design and 
construction of the plant.  
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Project Name Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
P-1 Fir Island Road Pipeline 14-inch HDPE pipeline 1,900,000$  
O-1 Computer Software 300,000$     
O-2 Dukes Hill Pump Station (214'-459') Redundant Pump Station to feed Hoogdal 150,000$       
O-3 Cedar Hills Booster Station Replacement Booster Pump Station 60,000$         
O-4 WTP Chemical Feed System Replacement 125,000$       
O-5 Document Management Software 200,000$       
O-6 WTP Dry Scrubber Retrofit 125,000$       

Water Loss Control Action Plan Activities to reduce DSL 70,000$         
R-1 E. Division Reservoir, Pump Station and Piping 6 MG tank, Redundant PS for 560 Zone  $ 10,000,000 
P-2 Josh Wilson Road Improvements 18, 12 and 8-inch pipeline  $      200,000 1,300,000$    

FO-1 Josh Wilson Fiber Higgins to Bayview Reservoir 130,000$       
FO-2 Old Highway 99 Fiber Fairhaven to Chuckanut 60,000$         
P-3 North 30th St and Digby Road Pipelines 12 and 18-inch pipeline for Division Street 

Tank
2,400,000$    

P-4 Transmission Line, Judy - MV (Phase 2) Parallel 5-mile  36-inch transmission 
pipeline from WTP to Mount Vernon

 $      300,000  $      800,000  $   4,000,000 9,200,000$    
O-7 Computer Server Hardware 175,000$       175,000$       
P-5 McLean Road Pipeline 12-inch pipeline $      300,000 4,400,000$   
R-2 Cascade Ridge Reservoir (858'/592' HGL) 0.1 MG Tank $        50,000 150,000$      

FO-3 Cascade Ridge Fiber I-5 to Tank #3 250,000$      
P-6 Best Road Pipeline 12-inch pipeline $      300,000 2,100,000$   
P-7 Burklund Road Pipeline 12-inch pipeline 300,000$      3,100,000$   
R-3 Big Lake Reservoir (356' HGL) 0.2 MG Tank $        50,000 350,000$      
P-8 North Fork Skagit River Crossing 12-inch pipeline 500,000$      2,300,000$   
R-4 Pleasant Ridge Area Reservoir (290' HGL) 0.2 MG Tank 100,000$      400,000$      

FO-4 SW - Burlington Fiber Fruitdale Rd to Burlington $      150,000 600,000$      
P-9 Judy - SW Transmission Line Skagit River Crossing $      300,000 700,000$      

P-10 Bayview Ridge Reservoir to Allen West Rd 12-inch pipeline $      400,000 2,000,000$  
R-5 N Sedro Woolley Reservoir #2 (430'/350' HGL) 1 MG Tank $      250,000 $     250,000 250,000$     1,250,000$  
O-8 Badger ORION 5/8 Meter Transmitter Replacement $   2,500,000 
P-11 Judy - SW Transmission Line Parallel 3-mile 24-inch transmission 

pipeline from WTP to Sedro Woolley
 $     100,000  $      700,000  $   5,100,000 

R-6 Burlington Reservoir (214' HGL) 2 MG Tank $      250,000 $      300,000  $      700,000 3,650,000$    
R-7 Mount Vernon - County Reservoir (214' HGL) 2 MG Tank  $      250,000  $      300,000  $     700,000 $   3,650,000 

Annual Pipe and Vehicle Replacement Yearly Program  $ 3,336,500  $   3,430,000  $   3,500,000  $   3,500,000 $   3,500,000 $   3,500,000 $   3,500,000 $   3,500,000 $   3,500,000 $  3,500,000 $  3,500,000 $  3,500,000 $   3,500,000 $   3,500,000  $   3,500,000  $   3,500,000  $  3,500,000 $   3,500,000 $  3,500,000 $  3,500,000 $   3,500,000 

TOTAL 5,536,500$  4,460,000$    16,900,000$  8,990,000$    13,225,000$  9,125,000$    9,800,000$    7,100,000$    4,850,000$    5,750,000$   3,750,000$   4,850,000$   6,950,000$    8,900,000$    4,450,000$    7,450,000$    4,200,000$   7,150,000$    3,500,000$   3,500,000$   3,500,000$    

Future Projects
F-1 Bow Hill to Alger Pipeline 12-inch pipeline $4,200,000
F-2 Lake McMurrary Pipeline 8 and 12-inch pipeline, booster station and 

reservoir $7,500,000
F-3 Micro Hydroelectric Projects Various Unknown

Table 10-1 Major Capital Improvement Plan
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10.2 Minor CIP Project Development 
Minor CIP projects are the yearly pipe replacement projects that help improve system operation.  
Three main elements are used to develop the list of minor CIP projects: 

• WSP System Analysis:  As described in Chapter 6, the District’s distribution facilities were 
analyzed during peak hour and fire flow demands to determine whether they have sufficient 
capacity to meet current and future demands. When deficiencies were identified, CIP projects 
were developed to rectify the deficiencies. 

• District CIP:  District staff had previously identified several projects specifically related to system 
maintenance and water main replacement programs. 

• District Staff:  A record of system leaks and breaks is compiled and tracked in the District’s 
database.  This information is used to develop projects based on the number of leaks on a given 
pipeline. 

After a project is developed and put on the list of minor CIP projects, it then must be prioritized using 
a number of evaluation criteria so that the most important projects are completed ahead of other 
projects.  Because so many projects are identified, the District recently began using an asset 
management approach to the selection of projects, based on a scoring and ranking system for each 
criterion.  The following evaluation criteria are mainly used in the development of minor CIP projects: 

• Pipe Material:  Certain types of pipe materials are prone to leaks and breaks.  Asbestos-cement 
and plastic pipes are targeted for replacement whenever possible and are assigned a higher 
score during the evaluation of a new project. 

• Pipe Age:  Older pipes are assigned a higher score during the evaluation process, with existing 
pipes 50 years old and older receiving the maximum score. 

• Number of Leaks: If the existing pipe has a record of leaking, it will be assigned a higher score 
during the evaluation. 

• Fire Flow Availability:  The ability of the existing pipe to meet the current fire flow goal is an 
important factor in the evaluation of a project.  A lower available fire flow will result in a higher 
score for the new project. 

• Hydraulics/System Gridding:  If the existing pipeline is responsible for looping and gridding the 
water system, then it will be assigned a higher score in the evaluation of the new project. 

• Level of Service: The existing pipeline is evaluated for the level of service that it provides, where 
the more critical lines receive a higher score in the evaluation. 
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• Agency Coordination:  If other local agencies are planning projects in the same area, then a 
project will receive a higher score based on how soon those projects are planned. 

• Minimize Dependency on Anacortes:  If a new project will minimize or eliminate the process of 
purchasing water from the City of Anacortes, then it will receive a higher score. 

Other criteria are also used in the development of minor CIP projects such as construction cost, 
water quality improvement, soil conditions, condition assessment, etc.  However, these criteria are 
not used in the scoring and ranking system and represent a secondary evaluation system. 

Each main evaluation criterion listed above was assigned an importance weighting factor from 1 to 3, 
where a higher factor means the criterion is more important for the project.  Then, each criterion is 
scored from 0 to 5, where the higher score means the criterion is more important for the project.  
Next, those two numbers are multiplied to yield a total score for that criterion, and the total scores 
for the criteria are added together to determine a total score for the project.  A summary of the 
importance weighting factors and scoring for each criterion is provided in Table 10-2. 

Table 10-2.  Summary of Weighting and Scoring Factors 

Evaluation 
Criteria 

Importance 
Weighting 

Factor 

Scoring 

0 1 2 3 4 5 

Hydraulics/System 
Gridding 3  No 

improvement  Some 
improvement  Significant 

improvement 

Fire Flow (FF) 
Availability 3  Meets/exceeds 

FF goal 
75% of 

goal 50% of goal 25% of 
goal 

Less than 25% of 
goal 

Anacortes 
Dependency 3 No 

effect     Will minimize 
dependency 

Level of Service 3  Dead end line  Distribution 
line  Transmission/critical 

supply 

Number of Leaks 3 None   1  2 or more 

Agency 
Coordination 2  5+ years away 4 years 

away 
3 years 
away 

2 years 
away 1 year away 

Pipe Material 1  DI/Steel/HDPE CCP/CI PVC AC ABS Plastic 

Pipe Age 1  10 yrs old 20 yrs old 30 yrs old 40 yrs old 50+ yrs old 

DI = ductile iron; HDPE = high density polyethylene; CCP=concrete cylinder pipe; CI = cast iron; PVC = polyvinyl chloride;  
AC = asbestos-cement 
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Table 10-3 is an example of the weighted scoring process for three example projects. 

Table 10-3.  Scoring and Ranking for Three Example Projects 

 Material Age Fire 
Flow Agency Gridding Anacortes LOS Leaks Score 

Importance 
Weighting Factor 1 1 3 2 3 3 3 3  

Project A 
4-inch AC from 
1953 
(dead-end) 

4 5 3 1 1 0 1 3 35 

Project B 
3-inch ABS from 
1967 
(main grid) 

5 4 5 1 5 0 5 0 56 

Project C 
8-inch AC from 
1968 
(distribution line) 

4 4 1 1 3 0 3 5 46 

LOS = level of service 

So for Project A, the score was calculated as follows: 

Material importance factor x score 1 x 4 = 4 

Age importance factor x score 1 x 5 = 5 

Fire flow importance factor x score 3 x 3 = 9 

Agency coordination importance factor x score 2 x 1 = 2 

System gridding importance factor x score 3 x 1 = 3 

Anacortes dependency importance factor x score 3 x 0 = 0 

Level of service importance factor x score 3 x 1 = 3 

Leaks importance factor x score 3 x 3 = 9 

Total score for Project A = 35  

 

In looking at the three example projects, Project B scored the highest because it received high scores 
in the criteria that had the highest importance factors.   

This method of evaluation does not rely on one single evaluation criterion as the means for selecting 
a project, but instead considers many different criteria that are separated by their importance. 
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Table 10-4 lists the minor CIP projects that have currently been identified.  This table includes all the 
pipeline replacement projects that were identified, and the table also includes the score for each 
project based on the ranking and scoring method discussed above.  The District typically revisits this 
list every year to determine if additional projects should be added, or if projects need to be shuffled 
based on priorities.   
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Table 10‐4 ‐ Minor Capital Improvement Plan

MINOR CAPITAL IMPROVEMENT PROJECT LIST Old Pipe New Pipe Length Cost Material    
Wgt = 1

Age      
Wgt = 1

FIre Flow   
Wgt = 3

Agency    
Wgt = 2

Hydraulics  
Wgt = 3

Anacortes  
Wgt = 3

L.O.S.      
Wgt = 3

Leaks      
Wgt = 3

Overall   
Weighted 

Score

Score Score Score Score Score Score Score Score

PUD CONSTRUCTION
2014 Mtn View Dr., Streeter Pl., N. 21st St., Cascade Ave & Highland Ave   4-in AC 8-in DI 4,262 $822,609 4 5 2 1 3 0 3 5 46
2014 Belair Dr, N Belair Dr., E Viewmont Dr. & Carmel Ave     4-in & 6-in AC 8-in DI 1,670 $250,500 4 5 2 1 3 0 3 3 44
2014 Summers Dr To Beaver Marsh, N to 8 -in PVC                             4-in AC 8-in DI 3,998 $599,700 4 4 5 1 5 0 3 5 60
2014 S. Gardner, Sanchez Ln. To E. Rio Vista & Cascade Vista                                                            6-in AC 8-in DI 1,753 $262,950 4 5 2 1 5 0 3 3 46
2014 Old Hwy 99 N. Rd., County Shop Ln to Gear Rd. - Abandon 8-in AC                                          8-inch AC 6-in & 8-in DI 200 $124,000 4 5 2 1 5 0 5 5 58
2014 Mary Lane, SR-20 N. & Peter Anderson Rd., SR-20 N. to Aliston Ln.                                         2-in PL & 4-in & 6-in AC 6 or 8-in DI 2,200 $330,000 4 5 5 1 1 0 1 5 43
2014 Francis Rd., North 30th to Swan Rd.  & Swan, Francis to Trumpeter Ln.                                  4-in Stl & 3-in PVC 12-in DI 3,250 $650,000 3 5 5 1 5 0 5 5 70
2014 Ellison Rd., Willett St. to Blodgett Rd. 6-in PVC 12-in DI 1,650 $330,000 100

CONTRACTOR CONSTRUCTION
2014 Old Day Creek Road, A Street to Transmission Line                                                              6-in  PL 8-in DI 6,800 $1,012,112 99
2014 Switch PRVS off of College Way and N. 30th with spring assisted Check Valves $40,000
2014 Little Mountain Pump Station & Piping - Park Ave to Skyridge Tank (Directional drill down the slope?)               8 & 10-in AC 12-in DI or HDPE 2,700 $540,000 98
2014 Bored Crssngs Ph 1 : S. Pine to Anacortes, I-5 Conway & Hickox, Chuckanut Drive Joe Leary Slough, Buchanan, SR-9, DI & HDPE $150,000

AGENCY PROJECTS
2014 Pioneer Hwy/Fir Island Rd. Roundabout          4-in & 8-in AC 8-in & 12-in DI 996 $199,200
2014 City of Mount Vernon Floodwall Protection Project Phase II                                                       1-in & 1-in CPR & PVC 2-in PVC 330 $50,000 5 3 5 4 5 0 5 5 71
2014 Rio Vista, Section to Gardner & Sunset Dr., Vine St. & Sparr's Ln.                                        2-in PL, 4-in & 6-in A/C 8-in DI 2,802 $420,300 4 5 3 5 3 0 3 3 55
2014 Calhoun Rd., Beaver Marsh to Kamb        3-in & 4-in PVC 8-in DI 4,000 $600,000

PUD CONSTRUCTION
2015 Denny, Section to Hazel, Hazel Denny to 15th; Quentin Ave, Section to Hazel & S. 19th, Broadway to Section 2-in PL 8-in DI 2,446 $366,900 5 5 5 1 1 0 3 3 48
2015 Ball Rd. East (500') (Permit Ball Rd., Ovenell S. & Ball Rd. West to Farm to Mrkt Rd. - 2,551') 4 5 0 1 3 0 0 0 20
2015 Hazel Ave and Avon Ave, N. Oak St. to N. Anacortes St & Hazel Ave from Burl Blvd to N Walnut St; Anacortes St., SR-20 to Magnolia; Magnolia, Pine 

St. to Cherry St. & Cherry St., SR-20 to Fritsch 2 & 6-in PVC, 4-in & 6-in AC & CI 8-in DI 3,688 $553,200 5 5 2 1 5 0 3 5 57
2015 Clear Lake - N. Front St., School Dr., Lake Dr., & Bartle St. 1-in CPR , 4 & 6 in AC & 6-in PVC 8-in DI 2,747 $412,050 5 5 5 1 5 0 5 3 66
2015 N. Walnut, Victoria to Washington; Alley S. of E Fairhaven, N. Walnut & N. Spruce & Alley S. of Victoria 1-in PVC, 2-in PVC & 4-in AC 8-inch DI 1,245 $186,750 5 5 5 1 5 0 3 3 60
2015 Memorial Highway, N. Wall to Moores's Garden 6-in AC & CI 12-in DI 2,939 $587,800 4 5 2 1 5 0 5 5 62
2015 Discovery, Peterson-Gailee & Gull Dr., Gailee to Maple Crest Dr. 4-in AC 8-in DI 1,880 $282,000 4 5 3 1 3 0 3 5 53
2015 Farm to Market Rd., Josh Wilson Rd. to Marihugh Rd. 2-in PL 12-in DI 2,587 $517,400 5 5 5 1 5 0 5 0 57

CONTRACTOR CONSTRUCTION
2015 Bored Crssngs Ph 2 :  Jackson, SR-9 to Fir, Rolling Ridge to Plaza Dr., Cook Rd. over Maddox Crk. DI & HDPE $150,000

PUD CONSTRUCTION
2016 7th St., Division to Fulton; Warren, 7th to 10th; 8th St., Division to Fulton & Warren, 11th E. 1-in & 1.5-in PVC & 4-in AC 8-in DI 2,250 $337,500 4 5 4 1 5 0 3 3 56
2016 Alexander, 6th to 11th PL. & Sterling, Township E. to 6-inch PVC  2-in ABS PL & 4 & 6-in A/C 8-in DI 2,905 $435,750 5 4 5 1 3 0 3 5 58
2016 S 2nd, Milwaukee To Park & Milwaukee, 1st to 2nd 6-in PL & 6 & 8-in CI 8 & 12-in DI 1,365 $273,000 2 5 1 1 5 0 5 3 51
2016 Vaughan Rd.; Nilson Rd. & Avon Allen Rd., Nilson to Memorial Hwy (800 LF) 2-in PVC, 4-in & 6-in AC 8 & 12-in DI 2,160 $432,000 4 5 3 1 5 0 5 5 65
2016 S. Wall Street, S. of W. Blackburn Rd. & S. Wall St., N. of W. Blackburn Rd. 2-in PL & 4-in A/C 8-in DI 1,031 $154,650 4 5 5 1 5 0 3 5 65
2016 Best Road, Young Rd. S. to 8-inch & Young Rd., Best to S. Fredonia Rd. 3-in PVC & 4-in AC 8-in DI 2,280 $342,000 3 5 5 1 5 0 5 0 55
2016 3rd St., Josh Wilson to E; E St., 3rd to Bayview Edison; Bayview Edision, E. St., S to Marihugh Rd. 2-in PL & 4-in AC 8-in DI 4,060 $609,000 5 5 3 1 5 0 3 3 54
2016 Highland 4th to 9th; E. Lawrence, 6th to 8th; E. Spruce, from 6th to N. 4th & E. Evergreen Street from 6th to N. 4th      4 & 6-in AC & 6 & 12-in CI 8-in & 18-in DI 2,932 $586,400 4 5 3 1 5 0 5 3 59

CONTRACTOR CONSTRUCTION

2016 N. Wall, W.Division to W. Lincoln; W. Lincoln, W End to N. Ball; N. Barker, W. Lincoln to Dunbar; Cosgrove, N. Wall to N. Baker; Cascade St., N. Wall 
W. & S. Baker, Mem Hwy to Garfield; Garfield & S. Bkr to Mem Hwy  4 & 6-in AC & CI 8-in DI 5,761 $864,150 4 5 3 1 5 0 3 5 59

2016 Valley Rd, Dodge Valley Rd West (2,715) & Dodge Valley Rd., Valley Rd. S (3,860) 2-in PL 4-in HDPE 6,575 $657,500 5 5 5 1 3 0 3 3 54

PUD CONSTRUCTION
2017 Upland, E. Fir to Iroquois; Iroquois, Upland to N. 30th & Commanchee, Upland to N. 30th; & Upland to Elliott 4-in & 6-in AC 8-in DI 4,035 $605,250 4 5 2 1 3 0 3 5 50
2017 Talcott, 3rd-Township  (Concrete Paving - Design to avoid)                                                       4-in AC 8-in DI 2,870 $430,500 4 5 3 1 3 0 3 3 47
2017 Alta Vista, Vista View & Plaza Drive                                                                                                  2-in PL & 4-in & 6-in AC 8-in DI 3,950 $592,500 4 5 3 1 3 0 3 5 53
2017 Blackburn Road - 13th to 18th & S. 19th St., Blackburn Rd. to Aemmer Place, Aemmer Street & S. 20th St. 4 & 6-in AC 8-in DI 2,700 $405,000 4 5 3 1 5 0 5 0 50
2017 State, 3rd to Eastern & Eastern to Ferry    (No cut til 2017) 6-in CI 12-in DI 1,655 $331,000 2 5 1 1 5 0 5 5 57
2017 Forest Drive, Windsor Dr. to Forest Ridge Pl. & Forest Ridge Pl., Windsor to Forest Dr.          4 & 6-in AC 8-in DI 2,650 $397,500 4 5 1 1 3 0 3 5 47

CONTRACTOR CONSTRUCTION
2017 Olympic PL., Skyridge to Soundview; Soundview, Olympic PL N.; Meadow Ln. & Skyridge Rd., W. Skyridge Dr. W. 2 & 4-in AC & 2-in PVC 8-inch DI 2,970 $445,500 5 5 4 1 3 0 3 3 51
2017 Belmont St., Clarmont Place & E. Montomery, N 15th E.     2 & 3-in PL & 4 & 6-in AC 8-in DI 2,560 $384,000 5 5 3 1 3 0 3 5 54
2017 Peterson, Pulver-Avon Allen & Sunrise Lane E.                  6 & 8-in AC 12-in DI 5,463 $1,092,600 4 5 1 1 5 0 5 5 59
2017 W. Taylor Street; Harrison to 3rd ; 3rd, S. 2nd to W. Section 6-in A/C & CI? 8-in DI 3,115 $467,250 4 5 1 1 5 0 3 5 53

2017 College Way, Freeway Drive E. to 12-in DI 8-in AC 12-in DI 1,350 $270,000 4 5 1 5 5 0 5 0 52
2017 1st, Division to West Kincaid; W. Gates, 1st to 2nd & Pine, 1st West  1-in CPR & 8-in CI 12-in DI 1,740 $348,000 2 5 1 1 5 0 5 0 42

PUD CONSTRUCTION
2018 Trumpeter Ct. Martin Rd. to N. Trumpeter Dr. &  N.Trumpeter Dr, Trumpeter Ct. to Martin Rd. 6-in PVC 12-in DI 2,165 $433,000 3 3 3 1 5 0 5 0 47
2018 S. Alder Street, From E. Rio Vista to E. Sharon St 4-in AC 8-in DI 625 $93,750 4 5 3 1 3 0 3 3 47

2014 PROJECTS

2015 PROJECTS

2016 PROJECTS

2017 PROJECTS

2018 PROJECTS
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Table 10‐4 ‐ Minor Capital Improvement Plan

MINOR CAPITAL IMPROVEMENT PROJECT LIST Old Pipe New Pipe Length Cost Material    
Wgt = 1

Age      
Wgt = 1

FIre Flow   
Wgt = 3

Agency    
Wgt = 2

Hydraulics  
Wgt = 3

Anacortes  
Wgt = 3

L.O.S.      
Wgt = 3

Leaks      
Wgt = 3

Overall   
Weighted 

Score

Score Score Score Score Score Score Score Score
2018 Summers Drive to Bradshaw Rd. 4-in AC 8-in DI & HDPE 2,475 $371,250 4 4 3 1 5 0 5 0 49
2018 S Pine, Orange S. (2500 LF), E. Sharon, Railroad to Anacortes (780 LF) & Olympia RR to Anacortes (816 LF) 2-in PVC & 4-in AC 8-in DI 4,100 $615,000 4 5 3 1 1 0 3 5 43
2018 N. Skagit St., Liberty Ln N. & Huff Rd. & Lei Garden Rd., N. Skagit to N. Section St. 2-in PVC & 4-in AC 8-in DI 2,016 $302,400 4 5 1 1 5 0 3 3 47
2018 Junquist Rd., Beaver Marsh Intersection Improvements 3-in PVC 8-in DI 60 $15,000 4 4 5 1 5 0 3 0 49
2018 Haines, SR-20 to Northern; Waldron, Reed to Central; Munro, Haines to Central & Northern, Metcalf to Central 1 PL; 2 -3-in PL & 4-in AC, PL 8-in DI 3,140 $471,000 4 5 5 1 5 0 3 0 50

CONTRACTOR CONSTRUCTION
2018 Carter St., Polte to McGarigle (12-in Crossing SR-20); SR-20, Township to Fruitdale (12-in DI) (2,600 LF) 4-in AC 8-in & 12-in DI 4,561 $912,200 4 5 3 1 5 0 5 0 50
2018 Eagle Dr., Fairview W; Fairview Dr.; Country Club Dr., Fairview to Rainier 2-in PL & 4-in AC 8-in DI 5,547 $832,050 5 5 1 1 5 0 3 5 54
2018 College Wy, Urban to LaVenture & Crossings At Leigh, Windsor & N. 19th                           8-in AC 12-in DI 5,515 $1,103,000 4 4 3 1 5 0 5 0 49

PUD CONSTRUCTION
2019 10th, Division to Broad & E. Kincaid St; S. 10th to S. 11th 1-in CPR & 6-in AC 8-in DI 2,630 $394,500 4 5 3 1 3 0 3 0 38
2019 Wicker Rd., Columbia Wy to Fruitdale Rd. & Whatcom Ln., Wicker to State St. 3-in PL, 4-in AC & 6-in AC 8-in DI 2,614 $392,100 5 5 2 1 5 0 3 0 42
2019 Blackburn, S 3rd to Henson 10-in CI 12-in DI 1,129 $225,800 2 5 2 1 5 0 5 0 45
2019 Mary Lane 2-in PL & 4-in AC 8-in DI 1,310 $196,500 5 5 5 1 1 0 1 3 42
2019 Dunbar Rd., Avon Allen to Memorial Hwy & Dunbar Lane 4 & 6-in AC 6-in & 8-in DI 3,700 $555,000 4 5 3 1 3 0 3 5 53
2019 SR-9, McGarigle to Sapp Rd. 6-in A/C 12-in DI 2,186 $437,200 4 5 1 1 5 0 5 0 44
2019 Monica Drive & Cindy Place 4-in & 6-in PVC 8-in DI 1,800 $270,000 3 3 2 1 1 0 3 5 41

CONTRACTOR CONSTRUCTION
2019 Moore's Garden Rd., Mem Hwy E & Dunbar Rd., Mem Hwy E 4-in AC 8-in DI 5,485 $822,750 4 5 3 1 1 0 3 5 47
2019 Riverbend Rd., Freeway Drive W. (8,570 LF) 4-in AC 8-in HDPE (Burst) 8,570 $1,285,500 4 5 3 1 1 0 3 3 41

PUD CONSTRUCTION
2020 N 19th, College Way To Kulshan & Roosevelt, 18th to N. 20th PL. 2-in PL & 4-in AC 8-in DI 1,889 $283,350 4 5 2 1 3 0 3 0 35
2020 Northern, Metcalf To Murdock & Northern, Reed to Central (approaching aprons newly paved) 1-in, Cop & 1-1/2-in PL 8-in DI 1,145 $171,750 5 5 5 1 3 0 3 0 40
2020 4th St., E. Division S.; E. Division, 4th to 5th & Jefferson, 4th to 5th 1 & 1.5 -in PL 8-in DI 778 $116,700 5 5 5 1 1 0 1 3 42
2020 Cohoe, Chinook to West Chinook & Country Lane & Joy Place 4-in AC & PVC 6-in & 8-in DI 2,104 $315,600 4 5 3 1 1 0 1 5 41
2020 6th, Union to Hazel, 7th, Section To Hazel; Hazel, 6th To 7th & E. Section, RR to S. 7th 6-in AC & CI 8-in & 12-in DI 2,864 $572,800 4 4 5 1 3 0 3 0 43
2020 Fidalgo St., 3rd to 7th & Nelson, 6th to 7th and 6th, Nelson to Bennett 1-in CPR, 2-in PL & 4-in AC 8-in DI 2,630 $394,500 5 4 4 1 3 0 3 0 41
2020 N 14th, E. Fir To Florence; N 15th, E. Fir N. & N. 16th, Florence N. 6-in AC 8-in DI 1,654 $248,100 4 5 1 1 1 0 3 3 35

CONTRACTOR CONSTRUCTION

2020 10th, Skagit-Hazel; Hazel, 10th-11th; 12th, Section to Fowler; 12th, E. Kincaid to E. Skagit; 13th, Broadway to Skagit; Skagit, 11th to 16th & E. Section 
11th to 15th  1-in PL, 2-in CI, & 4 & 6-in AC 8-in DI 6,920 $1,038,000 4 5 1 1 5 0 3 5 53

2020 Josh Wilson Road, Bayview Elementary to View Ridge Drive & 2-in E to Jensen  4-in AC, 2-in PL 12-in DI & 2-in PE 5,834 $1,166,800 4 5 3 1 3 0 1 5 47
2020 Township, State to Polte; Township, Waldron to Cultus Loop Rd. & Township, McGarigle-Sapp Rd.                   6-in AC & CI 12-in DI 5,214 $1,042,800 4 5 1 1 5 0 5 0 44

PUD CONSTRUCTION
2021 Geneva Alley, E. Spruce to E. Highland; E. Spruce, 16th W & N. 16th, E. Spruce S. 4-in AC & 6-in AC & PVC 8-in DI 1,258 $188,700 4 5 3 1 3 0 3 0 38
2021 Claybrook, Wicker to Polte & Thresher Ave, Wicker N. 4-in AC & 4-in PVC 8-in DI 2,190 $328,500 4 5 2 1 5 0 3 0 41
2021 Douglas St., Blackburn to W. Hazel and Walter, W. Hazel S to Park 6-in AC & 4-in AC & 2-in PL 8-in DI 2,292 $343,800 5 5 1 2 3 0 3 3 44
2021 N. Section, E. Hazel to Monroe St., Monroe St., N. Section W.; Short St. & E. Hazel Ave, E of Caroline St. 2-in & 4-in & 6-in ABS & A/C 8-in DI 2,304 $345,600 4 5 3 1 3 0 3 0 38
2021 Sterling Rd., Lafayette Rd. to SR-20; Sterling Dr. (1,019 LF) 2-in PL, 4-in & 6-in A/C 2-in PE & 8-in DI 2,869 $430,350 5 5 5 1 1 0 1 5 48
2021 E. Sharon St., S. Skagit W.; Curtis St., S. Skagit E. & S. Holly, E. Rio Vista to Olympia 2-in PL & 4-in AC 4-in PVC & 8-in DI 1,551 $232,650 4 5 3 1 3 0 3 0 38
2021 Jaqueline Pl., N. LaVenture E. 4-in AC 8-in DI 1,181 $177,150 4 5 3 1 3 0 1 0 32
2021 E. Fir, N. LaVenture to Apache 4-in & 6-in AC 12-in DI 2,603 $520,600 4 5 3 1 3 0 0 0 29

CONTRACTOR CONSTRUCTION
2021 Ball St., State St. to Evans Dr. & Evans Dr., Ball St. to SR-9  4-in AC 8-in DI 4,650 $697,500 4 5 1 1 3 0 3 0 32
2021 Deception Rd. Yokeko to Front 6-in AC (Burst) 8-in HDPE 1,567 $235,050 4 3 3 1 3 0 5 0 42
2021 Yokeko, Deception S              4-in AC 8-in DI 3,994 $599,100 4 5 3 1 1 0 1 5 41
2021 Victoria, N. Regent to N. Skagit; Hawthorne, E. Fairhaven N., Rainbow Dr., E. Fairhaven S., Pioneer, E. Fairhaven S., Swank PL. & Kenkirk PL. 2-in PL, 4-in AC & 6-in AC 8-in DI 3,709 $556,350 4 5 2 1 3 0 3 0 35

Rockport State Park Waterline Replacement 8-in DI 1,000 $150,000 4 5 0 1 3 0 0 0 20
Entner, Gibralter to Jura Way 1.5-in PL 8-in DI $0 4 5 0 1 3 0 0 0 20
Polte, Claybrook to Fruitdale & Fruitdale North 4-in AC 8-in & 12-in DI 2,588 $517,600 4 5 1 1 5 0 3 0 38
Minkler Rd., Fruitdale East 4-in AC & 4-in PVC 8-in or 12-in DI? 4,480 $896,000 4 5 3 1 1 0 1 3 35
Haines, E. State to SR-20 1-in CPR & 4-in AC 8-in DI 2,688 $403,200 4 5 1 1 3 0 3 0 32
Central, E. State to SR-20 4-in AC 8-in DI 2,650 $397,500 4 5 1 1 3 0 3 0 32
Puget St., E. State to SR-20 4-in & 6-in A/C 8-in DI 2,577 $386,550 4 5 1 1 3 0 3 0 32
Rhodes Rd., SR-20 S. to Corner 4-in AC 8-in & 12-in DI 1,416 $283,200 4 5 1 1 1 0 3 0 26
Markwood Rd., Myrtle Dr. to Andis Rd. & Myrtle Dr. 2-in PL & 4-in AC 4-in PVC & 8-in DI 1,400 $210,000 4 5 3 1 3 0 3 0 38
Gardner Rd., Poplar Pl. to SR-20, Willow Dr., Maple St., Sunne St., Bernice St. & Galbreath St., Sunne St. N. 2-in PL & 4-in & 6-in AC 8-in DI 3,562 $534,300 4 5 1 1 3 0 3 0 32
Ridge Place, Clara PL. N & Rolling Ridge Dr., Ridge Place to Collins Rd., Rolling PL. & Cummings Dr. 2-in PVC & 4-in AC 8-in DI 2,450 $367,500 4 5 2 1 1 0 1 3 32
Bradley Road west of Avon Allen 2,3 & 6-in PL & AC 8-in DI 2,550 $382,500 4 4 5 1 1 0 1 0 31
Avon Ave (SR-20), Walnut to Cascade Hwy 6-in AC & CI 8 & 12-in DI 2,322 $464,400 4 4 1 1 3 0 3 0 31
Cook Rd., Prospect W. & Glenwood Acres, Cook Rd. S.  2 & 3-in PL & 6-in AC 8-in DI 2,310 $346,500 5 5 4 1 1 0 1 0 30
Chuckanut Dr, south of Cook Road 2 & 3-in PL 8-in DI 1,700 $255,000 5 5 4 1 1 0 1 0 30

2020 PROJECTS

2021 PROJECTS

2022 AND BEYOND PROJECTS

2019 PROJECTS
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MINOR CAPITAL IMPROVEMENT PROJECT LIST Old Pipe New Pipe Length Cost Material    
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Cedar Lane, SR-20 to Collins Rd. 4-in AC 8-in DI 837 $125,550 4 5 1 1 1 0 3 0 26
Green Road, north of cook road 4-in AC 8-in DI 435 $65,250 4 5 3 1 1 0 1 0 26
E. Orange, S. Cherry to S. Skagit & S. Regent, E. Orange to E. Rio Vista 6-in AC 8-in DI 1,940 $291,000 4 4 1 1 1 0 3 0 25
Morris St. S.3rd St. West 4-in AC 6-in PVC 800 $120,000 4 4 3 1 1 0 1 0 25
North off of E. MarketPlace Dr. 2-in PL 8-in DI 351 $52,650 3 4 3 1 1 0 1 0 24
Lafayette Road 4-in AC 8-in DI 740 $111,000 5 5 1 1 1 0 1 0 21
Auto Blvd 6-in PVC 8-in DI 1,405 $210,750 3 3 2 1 1 0 1 0 20

Construction Ready Projects In Inventory
Green St., State to Dean Dr., Dean Dr., Greet St. to Virginia Ave., & Virginia Ave, Dean Dr. to Wicker Rd.           4-in AC 8-in DI 2,169 $325,350 4 5 3 1 1 0 3 5 43

Projects to be Designed and Placed in Inventory
Cedar Street, Pringle to Buchanan (w/PRV)                                                                            1.5-in & 2-in PVC 8-in DI 1,045 $156,750 3 5 5 1 5 0 3 3 55
Woodland Place & Woodland Drive, Woodland Place South to Lindsay Place 4 & 6-in AC 8-in DI 3,036 $455,400 4 5 3 1 5 0 3 5 59
Reed, Ferry to SR-20 & Waldron, Reed to Central 4-in AC 8-in DI 2,540 $381,000 4 5 1 1 3 0 3 0 32
Buchanon St/Mud Lake Rd, west of Glenwood Drive & Sunday Lane 2-in PL & 4-in PVC 8-in DI 1,811 $271,650 5 5 4 1 3 0 1 0 36
Warner, Township to 10th & Jameson St., Township E. to S. 11th PL. 4-in AC 8-in DI 1,576 $236,400 4 5 1 1 3 0 3 0 32

Non Major & Major Capital Projects: 2022 and Beyond
Nookachamps Pressure Revision 4 5 0 1 3 0 0 0 20
Gilligan & Mundt Intake Improvements $250,000
Panorama Supply to Future Tank 8-in DI 2,300 $345,000
Eaglemont Tank Overflow Line 12-in HDPE 1,430 $286,000
Bulson Road Area Tank $50,000
Fencing of Properties $75,000 4 5 0 1 3 0 0 0 20
Potlatch CT Improvements $75,000 4 5 0 1 3 0 0 0 20
Bayview Airport Tank $50,000 4 5 0 1 3 0 0 0 20

Projects Contingent On Road Improvements
E Blackburn, Cedar Hills E. to 12-in  6-in AC 12-in DI 2,050 $410,000 4 5 5 1 5 0 5 3 65
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10.3 Development of CIP Costs 
Development of the District’s CIP was based on planning-level cost estimates that were used to 
prepare the overall financial obligation of the projects.  The cost for each major project listed in this 
chapter includes the following components: 

• Base construction cost:  Includes labor and material costs needed to construct a project.  For 
most projects, construction costs were estimated based on unit construction costs from similar 
recent projects in western Washington from 2007 to 2012. 

• Sales tax:  Calculated as 8.5% (the 2012 local tax rate) of the base construction cost. 

• Construction contingency: Takes into account the uncertainties associated with estimating 
project costs at this planning level.  Calculated as 20% of the base construction cost. 

• Design engineering/geotechnical/surveying/construction engineering/ legal/ administration/ 
land:  Includes District and consultant engineering costs, and other related cost items such as 
geotechnical, surveying, legal costs, administration, and land/easements.  Each item was 
assigned its own percentage of the base construction cost, but the average sum of these costs 
was usually around 25% of the sum of the base construction cost, sales tax, and contingency. 

These four components were summed to determine the total project-level cost estimate for a major 
CIP project, as expressed in 2013 dollars.   

The planning-level project costs for the minor CIP projects were based on the average pipe 
replacement costs for actual District projects from 2009 through 2012.  They include all District costs 
for engineering, construction, permitting, and administration.  If there were any consultant or 
contracted costs such as design or material testing, they were also included in the average costs.  In 
terms of the District’s pipe replacement program, approximately $3.5 million is set aside yearly (2013 
dollars) to complete this work. 

After the major and minor CIP projects were developed and their costs determined, they were 
scheduled over the 20-year planning period.  The District contracted with a financial consulting firm 
to develop the scheduling of the CIP projects so that they can be integrated with other ongoing 
financial obligations.  The District’s financial plan for the CIP is provided in Chapter 11. 
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10.4 CMMS as a Tool for CIP Development 
As mentioned in earlier chapters, the District is implementing a Computerized Maintenance 
Management System (CMMS) for coordinating and prioritizing the District’s maintenance program.  
The District will gather information to input into the CMMS in order to develop maintenance 
priorities, and that information will also be utilized to help develop pipe replacement projects for the 
CIP program.  Condition assessments will be performed on existing transmission and distribution 
piping so that the District can adjust its capital replacement programs to better focus on long-range 
strategies while meeting immediate demands. 
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11 FINANCIAL PLAN 

11.1 Introduction 
This chapter was prepared by FCS GROUP to provide a financial program that will allow the District to 
remain financially viable during the planning period. This financial viability analysis considers the 
historical financial condition, current and identified future financial and policy obligations, operation 
and maintenance needs, and the ability to support the financial impact related to the completion of 
the capital projects identified in this WSP. Furthermore, this chapter provides a review of the utility’s 
current rate structure with respect to rate adequacy, promotion of water conservation, and 
customer affordability. Appendix R presents backup documentation related to this financial plan. 

11.2 Past Financial Performance 
This section includes a historical summary of financial performance as reported by the District on the 
fund resources and uses arising from cash transactions, the comparative statements of revenues, 
expenses, and changes in fund net position, as well as a historical summary of comparative 
statements of net position, which are useful indicators of the financial position of the District. 

11.2.1 Comparative Financial Statement 
The District legally owns and operates a water utility fund. Table 11-1 summarizes the comparative 
statements of revenues, expenses, and changes in fund net position for the District for the 6 years 
from 2007 through 2012. Table 11-2 summarizes assets and liabilities, with the difference between 
the two reported as “net position”. Increases or decreases in net position are useful indicators of the 
financial position of the District. Noteworthy findings and trends are discussed to demonstrate the 
historical performance and condition of the District. 

  

Skagit PUD Water System Plan 11-1 
August 2014 



 
 
 

Table 11-1.  Summary of Historical Comparative Statements of Revenues, Expenses,  
and Changes in Fund Net Position 

 

  

2007 2008 2009 2010 2011 2012
Operating Revenue

Water Sales
Residential-Multiple 9,049,838$       9,482,574$       10,162,024$     10,017,452$     9,824,749$       10,339,605$     
Commercial-Industrial-Farms 2,901,840         3,164,839         3,269,545         3,276,755         3,247,353         3,239,624         
Government 359,527            371,693            395,721            391,570            374,145            402,691            
Resale 74,919              61,455              85,186              77,534              73,340              75,183              
Irrigation 393,171            336,883            382,841            294,494            275,354            304,056            

Other Revenues 180,696            172,958            189,650            328,656            388,427            405,259            
Total Operating Revenue 12,959,991$  13,590,402$  14,484,967$  14,386,461$  14,183,368$  14,766,418$  

Operating Expenses
Supply 563,409$          671,885$          640,454$          880,940$          977,464$          1,052,303$       
Treatment 1,098,815         1,152,428         1,298,343         1,320,909         1,456,774         1,373,883         
Transmission & Distribution 1,426,012         1,736,685         1,786,317         1,625,978         1,956,332         2,224,308         
Broadband -                   113,756            7,882                12,927              26,744              11,229              
Customer Accounts 767,168            842,060            873,145            828,355            981,620            1,000,952         
Administrative and General 2,487,848         3,549,023         3,650,693         3,934,010         3,826,311         3,538,790         
Utility Taxes 665,454            686,973            690,892            721,085            698,460            746,410            
Depreciation Expense 3,201,495         3,368,843         3,543,783         4,010,814         4,656,360         4,343,133         

Total Operating Expenses 10,210,201$  12,121,652$  12,491,509$  13,335,018$  14,580,065$  14,291,008$  

Operating Income (Loss) 2,749,790$    1,468,750$    1,993,458$    1,051,443$    (396,697)$      475,410$       

Non Operating Revenue 1,558,056$       735,670$          382,192$          382,639$          254,297$          253,508$          
Non Operating Expenses (569,881)          (567,822)          (519,805)          (788,246)          (832,306)          (569,228)          
Capital Contributions 5,732,323         5,143,917         2,811,673         1,433,914         3,083,642         1,523,905         
Special Item [a] -                   -                   -                   1,300,000         -                   -                   

Change in Net Assets 9,470,288$    6,780,515$    4,667,518$    3,379,750$    2,108,936$    1,683,595$    

[a] A legal settlement related to the Skagit River Diversion project was started in 1999 and put into use in Jan 2010
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Table 11-2.  Summary of Historical Comparative Statements of Net Position 

 

11.2.2 Findings and Trends 
• The District’s water sales increased by 11.9% from 2007 to 2009, and an additional 0.5% from 

2009 to 2012. The lower increases in later years were likely due to cooler than normal weather 
conditions and the depressed economy. Total expenses increased each year through 2011; in 
2012, lower depreciation and administrative expenses assisted with net operating income 
becoming positive again. 

• The O&M Coverage Ratio (total operating revenue divided by total operating expenses) began 
2007 at 126.9%, declined to 97.3% in 2011, and ended 2012 at 103.3%. A ratio of 100% or greater 
shows that revenue will successfully cover expenses. The lowest ratio in 2011 was largely due to 
a 6-year high depreciation expense of $4.66 million. 

• Net Operating Income as a percent of Operating Revenue was the highest in 2007 at 21.2%, 
decreasing steadily to -2.8% in 2011 and turning around in 2012 to end at 3.2%. Similar to the 
O&M Coverage Ratio, these trends help show how successfully operating revenue actually 
covered operating expenses, with higher positive numbers being the best and negative numbers 
showing need for improvement. 

2007 2008 2009 2010 2011 2012
Assets

Current Assets
Cash and Cash Equivalents 17,104,620$       13,712,497$       11,636,850$       13,681,365$       13,806,258$       9,368,143$         
Other Unrestricted Current Assets 4,602,598           5,825,922           3,936,327           3,307,231           3,295,315           7,754,252           

Total Unrestricted Current Assets 21,707,218$       19,538,419$       15,573,177$       16,988,596$       17,101,573$       17,122,395$       
Restricted Current Assets 5,190,824           335,441              559,426              629,269              634,183              603,310              

Total Current Assets 26,898,042$       19,873,860$       16,132,603$       17,617,865$       17,735,756$       17,725,705$       

Noncurrent Assets
Other 2,657,027$         2,351,392$         2,529,396$         2,335,382$         2,089,364$         1,982,628$         
Capital Assets Not Being Depreciated [a] -                      -                      49,633,545         22,894,126         16,847,092         20,082,239         
Capital Assets Net of Accumulated Depreciation 119,789,469       132,801,055       93,998,317         120,127,251       125,877,451       126,465,410       

Total Noncurrent Assets 122,446,496$     135,152,447$     146,161,258$     145,356,759$     144,813,907$     148,530,277$     

Total Assets 149,344,538$  155,026,307$  162,293,861$  162,974,624$  162,549,663$  166,255,982$  

Liabilities
Current Liabilities

Current Operating & Deferred Liabilities 1,520,530$         2,989,996$         1,986,424$         1,776,172$         1,244,507$         2,125,341$         
Bonds and Loans Payable, Principal and Interest 2,139,316           2,139,616           2,517,737           2,507,258           2,518,387           2,702,571           

Total Current Liabilities 3,659,846$         5,129,612$         4,504,161$         4,283,430$         3,762,894$         4,827,912$         

Total Restricted Current Liabilities 1,125,405$         53,822$              -$                    -$                    -$                    -$                    

Noncurrent Liabilities
Non-operating 594,287$            622,351$            327,156$            308,684$            547,231$            769,355$            
Bonds & Loans 24,941,921         23,416,928         26,991,433         24,531,649         22,248,892         22,974,403         

Total Noncurrent Liabilities 25,536,208$       24,039,279$       27,318,589$       24,840,333$       22,796,123$       23,743,758$       

Total Liabilities 30,321,459$    29,222,713$    31,822,750$    29,123,763$    26,559,017$    28,571,670$    

Total Deferred Inflows of Resources -$                   -$                   -$                   -$                   30,849$            40,920$            

Net Position
Net Investment in Capital Assets 92,941,025$       107,617,316$     114,604,672$     116,482,831$     118,406,936$     121,268,644$     
Restricted 5,190,824           335,441              559,426              629,269              634,183              603,310              
Unrestricted 20,891,230         17,850,837         15,307,013         16,738,761         16,918,678         15,771,438         

Total Net Position 119,023,079$  125,803,594$  130,471,111$  133,850,861$  135,959,797$  137,643,392$  

[a] 2007 & 2008 financial statements did not separate assets not being depreciated
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• The Debt Service Coverage Ratio is required by bond covenants to remain above 1.25 during the 
life of the loans. This ratio is calculated by dividing cash operating income (revenue less expenses 
before depreciation) by annual revenue bond expenses. This ratio remains above the target, 
beginning 2007 at a high of 2.78, decreasing to 1.69 in 2011, and climbing again to 1.78 in 2012. 

• The Current Ratio is calculated by dividing unrestricted current assets by current liabilities. This 
ratio ranges from a high of 14.3 in 2007 to a low of 6.5 in 2008 and increases to 8.1 in 2012. 
Anything above 2.0 for this liquidity ratio is good. 

• The Debt to Net Position Ratio compares total debt to total net position, which is the difference 
between current assets and liabilities. This ratio begins at 0.23 or 23% debt in 2007, decreases to 
0.18 in 2011, and increases slightly to end 2012 at 0.19. For utility districts, a ratio of 50 to 60% 
helps normalize rate impacts, and there is less need to test the total level of debt service to net 
operating revenues. 

• The Debt to Noncurrent Capital Asset Ratio compares total debt to noncurrent assets, which are 
also known as property, plant, and equipment. This ratio begins at 0.22 or 22% debt to 78% 
noncurrent assets in 2007. Noncurrent capital assets increase more than debt throughout the 6-
year history and the ratio lowers to 0.17 in 2011 and 2012. Similar to the debt to net position 
ratio, a 60% debt to 40% equity is a general industry target. 

11.3 Current Financial Structure 
This section summarizes the current financial structure used as the baseline for the capital financing 
strategy and financial forecast developed for this WSP. 

11.3.1 Financial Plan 
The District is responsible for funding all of its costs. The primary source of funding is derived from 
ongoing monthly charges for service, with additional revenues coming from miscellaneous revenues, 
services, penalty income on Local Utility Districts (LUDs), and non-donated plant. The District controls 
the level of user charges and, subject to the Board of Commissioners approval, can adjust user 
charges as needed to meet financial objectives. 

The financial plan can only provide a qualified assurance of financial feasibility if it considers the total 
system costs of providing water services, both operating and capital. To meet these objectives, the 
following elements have been completed: 

1. Capital Funding Plan. Identifies the total Capital Improvement Plan (CIP) obligations of the 
planning period. The plan defines a strategy for funding the CIP including an analysis of available 
resources from rate revenues, existing reserves, connection charges, debt financing, and any 
special resources that may be readily available (e.g., grants, developer contributions, etc.). The 
capital funding plan impacts the financial plan through the use of debt financing (resulting in 
annual debt service) and the assumed rate revenue available for capital funding. 
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2. Financial Forecast. Identifies future annual non-capital costs associated with the operating, 
maintenance, and administration of the water system. Included in the financial plan is a reserve 
analysis that forecasts cash flow and fund balance activity along with testing for satisfaction of 
actual or recommended minimum fund balance policies. The financial plan ultimately evaluates 
the sufficiency of utility revenues in meeting all obligations, including cash uses such as operating 
expenses, debt service, capital outlays, and reserve contributions, as well as any coverage 
requirements associated with long-term debt. The plan also identifies the future adjustments 
required to fully fund all utility obligations in the projection period. 

11.3.2 Capital Funding Plan 
The CIP developed for this WSP identifies $62.50 million in project costs over the 6-year planning 
horizon and $138.40 million in the 20-year period. This CIP consists of 31 projects, including annual 
pipe and vehicle replacement, new pump stations, and pipelines. Costs are stated in 2013 dollars and 
are escalated by 3.16% annually to the year of planned spending for financing projections. 

A summary of the 20-year CIP is shown in Table 11-3. As shown, each year has varied capital cost 
obligations depending on construction schedules and infrastructure planning needs. Approximately 
45.16% (2013 dollars) of the capital costs are included in the 6-year planning period. Annual Pipe and 
Vehicle Replacement accounts for 33.49% and the Transmission Line, Judy – MV (Phase 2) project 
accounts for 22.88% of the 6-year CIP. Table 11-4 provides more detail for the 6-year CIP. 

Table 11-3.  6- and 20-Year CIP 

  

 

  

2014 4,360,000$            4,497,927$            
2015 16,900,000            17,986,159            
2016 8,990,000              9,870,458              
2017 13,325,000            15,092,830            
2018 9,125,000              10,662,577            
2019 9,800,000              11,813,573            

6-Year Total 62,500,000$       69,923,524$       
2020-2033 75,900,000            114,858,708          

20-Year Total 138,400,000$    184,782,232$    

Year 2013$ Inflated
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Table 11-4.  6-Year CIP (2013) 

 

11.3.3 Capital Financing Strategy 
An ideal capital financing strategy would include the use of grants and low-cost loans when debt 
issuance is required. However, these resources are very limited and competitive in nature and do not 
provide a reliable source of funding for planning purposes. It is recommended that the District 
pursue these funding avenues but assume bond financing to meet needs for which the District’s 
available cash resources are insufficient. Other than the Drinking Water State Revolving Fund 
(DWSRF) loan that has already been approved for the E. Division Tank Pump Station and Piping 
project, revenue bonds have been used as the debt funding instrument in this analysis. The capital 
financing strategy developed to fund the CIP identified in this WSP assumes the following funding 
resources: 

• Accumulated cash reserves 

• Transfers of excess cash (over minimum balance targets) from the Revenue Fund 

• Transfers of excess cash (after 30% of annual debt service is covered) from the System 
Development Fund 

• Annual cash from rates earmarked for routine capital funding 

• Interest earned on Major Capital Fund balances and other miscellaneous capital resources 

Project 2014 2015 2016 2017 2018 2019

Dukes Hill Pump Station 150,000
Cedar Hills Booster Station 60,000
WTP Chemical Feed System Replacement 125,000
Document Management Software 200,000
WTP Dry Scrubber Retrofit 125,000
Water Loss Control Action Plan 70,000
E. Division Tank, Pump Station and Piping 10,000,000
Josh Wilson Road Improvements 200,000 1,300,000
Josh Wilson Fiber 130,000
Old Highway 99 Fiber 60,000
North 30th St and Digby Road Pipelines 2,400,000 0
Transmission Line, Judy - MV (Phase 2) 200,000 800,000 4,000,000 9,300,000
Computer Server Hardware 175,000 175,000
McLean Road Pipeline 300,000 4,400,000
Cascade Ridge Reservoir 50,000 150,000
Cascade Ridge Fiber 250,000
Best Road Pipeline 300,000 2,100,000
Burklund Road Pipeline 300,000 3,100,000
Big Lake Reservoir 50,000 350,000
North Fork Skagit River Crossing 500,000
Pleasant Ridge Area Reservoir 100,000
SW - Burlington Fiber 150,000
Annual Pipe and Vehicle Replacement 3,430,000        3,500,000        3,500,000        3,500,000        3,500,000        3,500,000        

Total 4,360,000$    16,900,000$ 8,990,000$    13,325,000$ 9,125,000$    9,800,000$    

11-6 Skagit PUD Water System Plan 
 August 2014 



  

• DWSRF loan that has been approved 

• Revenue bond financing 

Based on information provided by the District, the water utility began 2013 with $10.39 million in the 
Revenue Fund and $2.12 million in the Major Capital Fund. This financial analysis is based on the 
assumption that additional funds beyond the Revenue Fund target of 2-1/2 months of operations 
and maintenance (O&M) expenses plus depreciation are transferred to the Major Capital Fund.  
Routine capital funding is budgeted at $3.26 million in 2013, increasing to $8.05 million to match 
depreciation by 2033. Again, this financial analysis is based on the assumption that the System 
Development Fund transfers to the Major Capital Fund are below $100,000 in 2014–2022 and 
increase steadily to $1.06 million in 2033. 

The resources described above are forecasted to fund 100% of the 20-year CIP. Table 11-5 presents 
the corresponding 20-year capital financing strategy. 

Table 11-5.  20-Year Capital Funding Strategy 

 

The 20-year capital funding plan identifies 77.21% cash funding for capital projects. The remaining 
capital costs are projected to be covered 5.41% by a DWSRF Loan and 17.37% by revenue bond 
financing. This type of planning looks at average growth over the 20-year period and does not take 
into consideration the current economic conditions, which can have a negative impact on annual 
growth. It is assumed that if growth is not occurring at the planned rate, the timing of capital projects 
would be adjusted accordingly. 

11.4 Available Funding Assistance and Financing Resources 
Feasible long-term capital funding strategies must be defined to ensure that adequate resources are 
available to fund the CIP identified in this WSP. In addition to the District’s resources such as 
accumulated cash reserves, capital revenues, and rate revenues designated for capital purposes, 
capital needs can be met from outside sources such as grants, low-interest loans, and bond financing. 
The following is a summary of the District’s internal and external resources. 

2014 4,360,000$            4,497,927$         -$                      -$                      4,497,927$            4,497,927$       
2015 16,900,000            17,986,159         10,004,050            -                        7,982,109              17,986,159       
2016 8,990,000              9,870,458           -                        9,870,458              -                        9,870,458         
2017 13,325,000            15,092,830         -                        7,029,542              8,063,288              15,092,830       
2018 9,125,000              10,662,577         -                        10,662,577            -                        10,662,577       
2019 9,800,000              11,813,573         -                        837,423                 10,976,150            11,813,573       

Subtotal 62,500,000$       69,923,524$       10,004,050$       28,400,000$       31,519,474$       69,923,524$    
2020-2033 75,900,000            114,858,708       -                        3,700,000              111,158,708          114,858,708    

Total 138,400,000$    184,782,232$    10,004,050$       32,100,000$       142,678,182$    184,782,232$  

Revenue Bond 
Financing Cash Funding

Total Financial 
ResourcesYear

Capital 
Expenditures 

2013$

Capital 
Expenditures 

Escalated

DWSRF Loan 
Financing
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11.4.1 District Resources 

Resources appropriate for funding capital needs include accumulated cash in the Major Capital Fund, 
rate revenues designated for capital spending purposes, and capital-related charges such as the 
System Development Fee (SDF). The first two resources are discussed in the Fiscal Policies section 
(11.5.2) of the Financial Forecast. Capital-related charges are discussed below. 

11.4.1.1 Capital Connection Charges 
A connection charge such as the SDF refers to a one-time charge imposed on new customers as a 
condition of connecting to the water system. The purpose of the connection charge is two-fold: to 
promote equity between new and existing customers, and to provide a source of revenue to fund 
capital projects. Revenue can only be used to fund utility capital projects or to pay debt service 
incurred to finance those projects. The District currently charges an SDF for all new metered water 
services.  The cost is $4,005 for a 5/8-inch meter times a meter capacity weighting factor as identified 
in the AWWA C-700 and C-702 standards, and rounded to the nearest $5.00 increment. 

11.4.1.2 Location Facilities Charges 
While a connection charge is the manner in which new customers pay their share of general facilities 
costs, local facilities funding is used to pay the costs of local facilities that connect each property to 
the system’s infrastructure. Local facilities funding is often overlooked in rate forecasting because it 
is funded upfront by either connecting customers, developers, or through an assessment to 
properties, but never from rates. 

A number of mechanisms can be considered toward funding local facilities. One of the following 
scenarios typically occurs: (a) the utility charges a connection fee based on the cost of the local 
facilities (under the same authority as the SDF); (b) a developer funds extension of the system to its 
development and turns those facilities over to the utility (contributed capital); or (c) a local 
assessment is set up called a Utility Local Improvement District (ULID/LID) or a Local Utility District 
(LUD) that collects tax revenue from benefited properties. 

A local facilities charge (LFC) is a variation of the connection charge. It is a District-imposed charge to 
recover the cost related to service extension to local properties. Often called a front-footage charge 
and imposed on the basis of footage of the main “fronting” a particular property, it is usually 
implemented as a reimbursement mechanism to a District for the cost of a local facility that directly 
serves a property. It is a form of connection charge and thus can accumulate up to 10 years of 
interest. It typically applies in instances when no developer-installed facilities are needed through 
developer extension due to the prior existence of available mains already serving the developing 
property. 

The developer extension is a requirement that a developer install on-site and sometimes off-site 
improvements as a condition of extending service. These are in addition to the connection charge 
required and must be built to District standards. Part of the agreement between the District and the 
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developer planning to extend service might include a late-comer agreement, resulting in a late-comer 
charge to new connections to the developer extension. 

Late-comer charges are a variation of developer extensions whereby new customers connecting to a 
developer-installed improvement make a payment to the District based on their share of the 
developer’s cost. The District passes this charge on to the developer who installed the facilities. As 
part of the developer extension process, this defines the allocation of costs and records late-comer 
obligations on the title of affected properties. No interest is allowed, and the reimbursement 
agreement cannot exceed 20 years in duration. 

LID/ULID is another mechanism for funding infrastructure that assesses benefited properties based 
on the special benefit received by the construction of specific facilities. Most often used for local 
facilities, some ULIDs also recover related general facilities costs. Substantial legal and procedural 
requirements can make this a relatively expensive process, and there are mechanisms by which a 
ULID can be rejected. 

11.4.2 Outside Resources 
This section outlines various grant, loan, and bond opportunities available to the District through 
federal and state agencies to fund the CIP identified in the WSP. 

11.4.2.1 Grants and Low Cost Loans 
Historically, federal and state grant programs were available to local utilities for capital funding 
assistance. However, these assistance programs have been mostly eliminated, substantially reduced 
in scope and amount, or replaced by loan programs. Remaining miscellaneous grant programs are 
generally lightly funded and heavily subscribed. Nonetheless, even the benefit of low-interest loans 
makes the effort of applying worthwhile. Grants and low-cost loans for Washington State utilities are 
available from the Department of Commerce including two assistance programs that the District may 
be eligible for. 

Public Works Trust Fund (PWTF) – Cities, towns, counties, and special purpose districts are eligible to 
receive loans from the PWTF for water, sewer, storm, roads, bridges, and solid waste/recycling 
construction projects to address critical needs. Due to current funding restrictions and funding 
allocations, the Public Works Board has suspended the non-Construction Programs. As the economy 
builds, the Board will attempt to re-institute these programs. Currently, Construction Loans are 
available only for drinking water, sanitary sewer, storm water, and solid waste/recycling. 

PWTF loans are available at interest rates ranging from 0.50 to 2.00% depending on the repayment 
term. The standard loan offer is 1.00% interest repaid over a 20-year term. All loan terms are subject 
to negotiation and Board approval. Due to changes in 2012, a local match is no longer required. 
Currently, the maximum loan amount is $5 million per jurisdiction. 
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However, due to legislative budget changes made on June 30, 2013, the 2014 Construction Loan 
cycle did not receive funding. The Legislature also passed a statute with the intent of redirecting tax 
revenue from the Public Works Assistance Account for 6 years to the state General Fund. Loan 
repayment revenues will continue to be available in future biennia. The effect of this diversion will 
result in a decrease in funding available to local governments for high-priority infrastructure projects 
from the Public Works Trust Fund. The Board does expect to accept applications for funding for the 
next biennium. Information regarding the application process as well as rates and terms will be 
posted on its website in 2014. 

Further detail is available at http://www.pwb.wa.gov. 

Drinking Water State Revolving Fund (DWSRF) Loan Program – Funding historically targets 
protection of public health, compliance with drinking water regulations, and assistance for small and 
disadvantaged communities. Low interest rates provided are 1.0 – 1.5% and no local match is 
required.  

All public water systems that receive loans or grants for infrastructure are also required to complete 
an Investment Grade Efficiency Audit (IGEA). This is an effort to apply energy efficiency to water 
systems, similar to DOH's Green Projects that were started in 2009, and may be financed as part of 
the DWSRF loan. 

In 2012 there were 105 applicants requesting over $218 million. After the scoring and ranking 
process that addressed the most serious risks to public health, 54 applicants were approved for $130 
million, including 13 approved to receive principal forgiveness.  

The DWSRF Loan Program generally accepts applications from January through March 1 annually.  It 
takes about 6 months to find out which loans have been approved.  

Further detail is available at http://www.doh.wa.gov. 

11.4.2.2 Bond Financing 
General Obligation Bonds – General Obligation (G.O.) bonds are bonds secured by the full faith and 
credit of the issuing agency, committing all available tax and revenue resources to debt repayment.  
With this high level of commitment, G.O. bonds have relatively low interest rates and few financial 
restrictions.  However, the authority to issue G.O. bonds is restricted in terms of the amount and use 
of the funds, as defined by Washington constitution and statute. Specifically, the amount of debt that 
can be issued is linked to assessed valuation.   
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The District has the authority to issue G.O. bonds under the authority of RCW 54.24.020. In addition, 
RCW 54.24.018 states:  

“In the event the proposed general indebtedness to be incurred will bring the nonvoter approved 
indebtedness of the public utility district to an amount exceeding three-fourths of one percent of 
the value of the taxable property of the public utility district, …  the proposition of incurring such 
indebtedness and the proposed plan or system shall be submitted to the qualified electors of said 
public utility district for their approval or rejection at the next general election held in such public 
utility district.” 

While bonding capacity can limit availability of G.O. bonds for utility purposes, these can sometimes 
play a valuable role in project financing.  A rate savings may be realized through two avenues: the 
lower interest rate and related bond costs, and the extension of repayment obligation to all tax-
paying properties (not just developed properties) through the authorization of an ad valorem 
property tax levy. 

Revenue Bonds – Revenue bonds are commonly used to fund utility capital improvements. The debt 
is secured by the revenues of the issuing utility. With this limited commitment, revenue bonds 
typically bear higher interest rates than G.O. bonds and also require security conditions related to 
the maintenance of dedicated reserves (a bond reserve) and financial performance (added bond debt 
service coverage). The District agrees to satisfy these requirements by resolution as a condition of 
bond sale.  

Revenue bonds can be issued in Washington without a public vote. There is no bonding limit, except 
perhaps the practical limit of the utility’s ability to generate sufficient revenue to repay the debt and 
provide coverage. In some cases, poor credit might make issuing bonds problematic. 

11.5 Financial Forecast 
The financial forecast, or revenue requirement analysis, forecasts the amount of annual revenue that 
needs to be generated by user rates. The analysis incorporates operating revenues, O&M expenses, 
debt service payments, rate-funded capital needs, and any other identified revenues or expenses 
related to operations. The objective of the financial forecast is to evaluate the sufficiency of the 
current level of rates. In addition to annual operating costs, the revenue needs also include debt 
covenant requirements and specific fiscal policies and financial goals of the District. 

The analysis determines the amount of revenue needed in a given year to meet that year’s expected 
financial obligations. For this analysis, two revenue sufficiency tests have been developed to reflect 
the financial goals and constraints of the District: cash needs must be met, and debt coverage 
requirements must be realized. In order to operate successfully with respect to these goals, both 
tests of revenue sufficiency must be met. 
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Cash Test – The cash flow test identifies all known cash requirements for the District in each year of 
the planning period. Typically these include O&M expenses, debt service payments, depreciation 
funding or directly funded capital outlays, and any additions to specified reserve balances. The total 
annual cash needs of the District are then compared to projected cash revenues using the current 
rate structure. Any projected revenue shortfalls are identified and the rate increases necessary to 
make up the shortfalls are established. 

Coverage Test – The coverage test is based on a commitment made by the District when issuing 
revenue bonds and some other forms of long-term debt. For purposes of this analysis, revenue bond 
debt is assumed for any needed debt issuance. As a security condition of issuance, the District would 
be required per covenant to agree that the revenue bond debt would have a higher priority for 
payment (a senior lien) compared to most other expenditures; the only outlays with a higher lien are 
O&M expenses. Debt service coverage is expressed as a multiplier of the annual revenue bond debt 
service payment. For example, a 1.0 coverage factor would imply that no additional cushion is 
required. A 1.25 coverage factor means revenue must be sufficient to pay O&M expenses, annual 
revenue bond debt service payments, plus an additional 25% of annual revenue bond debt service 
payments. The excess cash flow derived from the added coverage, if any, can be used for any 
purpose, including funding capital projects. Targeting a higher coverage factor can help the District 
achieve a better credit rating and provide lower interest rates for future debt issues. 

In determining the annual revenue requirement, both the cash and coverage sufficiency test must be 
met and the test with the greatest deficiency drives the level of needed rate increase in any given 
year. 

11.5.1 Current Financial Structure 
The District maintains a fund structure and implements financial policies that target management of 
a financially viable and fiscally responsible water system. 

11.5.2 Fiscal Policies 
A brief summary of the key financial policies employed by the District, as well as those recommended 
and incorporated in the financial program, is provided below. 

Minimum Fund Balances – Operating reserves are designed to provide a liquidity cushion to ensure 
that adequate cash working capital will be maintained to deal with significant cash balance 
fluctuations such as seasonal fluctuations in billings and receipts, unanticipated cash expenses, or 
lower than expected revenue collections. The District’s current policy is to maintain a minimum 
balance in the Revenue Fund equal to 2-1/2 months of O&M plus depreciation. This target is 
reasonable for a water system, given the variability in revenue collections due to changing weather 
patterns that can significantly affect revenue collections during the summer season. 
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A capital contingency reserve is an amount of cash set aside in case of an emergency should a piece 
of equipment or a portion of the utility’s infrastructure fail unexpectedly. The reserve also could be 
used for other unanticipated capital needs including capital project cost overruns. Industry practices 
range from maintaining a balance equal to 1 to 2% of fixed assets, an amount equal to a 5-year 
rolling average of CIP costs, or an amount determined sufficient to fund equipment failure (other 
than catastrophic failure). The final target level should balance industry standards with the risk level 
of the District. The District does not currently have a policy to maintain a minimum balance in the 
Major Capital Fund, but the higher than average operating fund minimum balance makes this 
reasonable. In addition, the District aims to keep total net liquidity above 180 days of O&M 
expenditures and capital replacement (depreciation less debt service) and is forecast to be only 
slightly below this target in 2015. 

System Reinvestment – The purpose of system reinvestment funding is to provide for the 
replacement of aging system facilities to ensure sustainability of the system for ongoing operation. 
Each year, the District’s assets lose value, and as they lose value they are moving toward eventual 
replacement. That accumulating loss in value and future liability is measured for reporting purposes 
through annual depreciation expense, which is based on the original cost of the asset. While this 
reported expense reflects the consumption of the existing asset and its original investment, the 
replacement of that asset will likely cost much more, factoring in inflation and construction 
conditions. Therefore, the added annual replacement liability is even greater than the annual 
depreciation expenses. 

The District has historically funded system reinvestment at varying levels. In this analysis, the routine 
capital expense for system reinvestment starts at $3.26 million per year and increases to $8.05 
million in 2033, which is equal to depreciation. This analysis assumes that these monies are put 
directly into the Major Capital Fund and are made available for capital project costs. 

Debt Management – It is prudent to consider policies related to debt management as part of 
broader utility financial policy structure. Debt management policies should be evaluated and 
formalized including the level of acceptable outstanding debt, debt repayment, bond coverage, and 
total debt coverage targets. The District’s existing bond covenants require a minimum 1.25 debt 
coverage test; however, the target set by the District is 2.0, which is met throughout the forecast.  

11.5.2.1 Financial Forecast 
The financial forecast is developed from 2013 budget documents along with other key factors and 
assumptions to develop a complete portrayal of the District’s annual financial obligations. The 
following is a list of the key revenue and expense factors and assumptions used to develop the 
financial forecast: 

• Revenue – The District has two general revenue sources: revenue from charges for service (rate 
revenue) and miscellaneous (non-rate) revenue. In the event of a forecasted annual shortfall, 
rate revenue can be increased to meet the annual revenue requirement. Non-rate revenues are 
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forecast to increase with customer growth or not escalate depending on the nature of the 
revenue. 

• System Development Fee Revenue – The current SDF of $4,005 is expected to increase annually 
based on construction cost inflation and to generate between $773,000 in 2014 and $2.07 
million in 2033 collected from 187 to 277 new connections. This money is used to fund growth-
related capital projects and to pay up to 30% of debt service incurred to finance those projects. 

• Growth – Rate revenue is escalated based on the growth rates provided in Chapter 4 of this WSP, 
which average 0.81% per year through 2019 and 1.00% per year thereafter. 

• Expenses – O&M expense projections are based on the 2013 budget and are forecasted to 
increase with general and labor cost inflation of 2.07%, construction cost inflation of 3.16%, and 
benefit cost inflation of 10.00%. Budget 2013 figures were used for 2013 taxes; future taxes are 
calculated based on forecasted revenues and prevailing tax rates. 

• Existing Debt – The District currently has a total of 11 outstanding debt issues, including three 
revenue bonds, three PWTF loans, and five DWSRF loans. Revenue bond annual payments range 
from $1.34 million decreasing to $365,000 and expire between 2016 and 2029. PWTF annual 
payments range from $1.33 million decreasing to $170,000 and expire between 2021 and 2031. 
DWSRF annual payments range from $304,000 to $117,000 and expire in 2021 and 2022. 

• Future Debt – The capital financial strategy developed for this WSP forecasts the need to issue 
$42.10 million new debt in amounts ranging from $3.70 million to $16.90 million. Other than the 
$10.00 million DWSRF loan that has already been approved, the analysis performed assumes all 
revenue bond financing. 

• Revenue Bond Assumptions – The forecast assumes a revenue bond interest rate of 5.0%, an 
issuance cost of 1.5%, and a term of 20 years. 

• Transfer to Capital – Any Operating Fund balance above the minimum requirement is assumed 
to be available to fund capital projects and is projected to be transferred to the Capital Fund in 
most years. The 2013 Operating Fund balance is expected to end the year at 209 days of O&M 
expenses plus depreciation, well above the minimum target for that year. The Capital Fund 
balance is expected to end the year at approximately $4.13 million. 

Although the financial plan is completed for the 20-year time horizon of this WSP, the rate strategy 
focuses on the shorter-term planning period 2014 through 2019. It is imperative that the District 
revisit the proposed rates every 2 to 3 years to ensure that the rate projections developed remain 
adequate. Any significant changes should be incorporated into the financial plan and future rates 
should be adjusted as needed. 

Table 11-6 summarizes the annual revenue requirements based on the forecast of revenues, 
expenditures, fund balances, and fiscal policies. 
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Table 11-6.  6-Year Financial Forecast 

 

In place of a rate increase in 2013, the District added a capital improvement surcharge that has been 
included in the non-rate revenue shown above. The rate revenues under existing rates in the table 
above include an 8.0% rate increase effective January 1, 2014 that is applied equally to all customer 
classes except for the contracted Sierra Pacific Industries customer. Future increases are assumed to 
be applied equally to all customers. The financial forecast indicates the need for additional rate 
increases of 8.0% per year in 2015 through 2017 followed by 4.0% per year increases in 2018 and 
2019. The 2014 rate increase is required to cover the existing level of O&M expenses and rebuild 
adequate ending fund balance targets, while the following increases are there to support new debt 
service needed to fund the capital program. 

11.5.3 District Funds and Reserves 
Table 11-7 shows a summary of the projected Revenue Fund and Major Capital Fund ending balances 
through 2019 based on the rate forecasts presented above. The combined minimum target balance is 
based on 2-1/2 months of O&M plus depreciation and the funds remain above the target throughout 
the forecast. 

Revenue Requirement 2014 2015 2016 2017 2018 2019

Revenues
Rate Revenues Under Existing Rates 16,054,846$    16,177,051$    16,301,207$    16,425,362$    16,550,818$    16,677,573$    
SDF Revenue Towards Debt 770,928           801,320           835,819           863,730           900,060           937,450           
Rate Stabilization Revenue -                   -                   -                   -                   -                   -                   
Non-Rate Revenues 852,267           871,196           876,605           903,712           909,975           926,039           

Total Revenues 17,678,041$ 17,849,567$ 18,013,631$ 18,192,804$ 18,360,853$ 18,541,063$ 

Expenses
Cash Operating Expenses 11,868,263$    12,113,061$    12,363,403$    12,709,335$    12,928,610$    13,197,268$    
Existing Debt Service 2,965,108        2,980,095        2,971,158        2,962,609        2,751,807        2,027,030        
New Debt Service -                       150,061           2,125,299        2,118,153        3,130,938        3,123,792        
Routine Capital 3,300,000        3,300,000        3,300,000        3,300,000        3,300,000        4,500,000        

Total Expenses 18,133,371$ 18,543,216$ 20,759,860$ 21,090,096$ 22,111,355$ 22,848,090$ 

Net Surplus (Deficiency) (455,330)$      (693,649)$      (2,746,229)$  (2,897,293)$  (3,750,502)$  (4,307,027)$  

% of Rate Revenue 2.84% 4.29% 16.85% 17.64% 22.66% 25.83%

Annual Rate Adjustment 0.00% 8.00% 8.00% 8.00% 4.00% 4.00%
Cumulative Annual Rate Adjustment 0.00% 8.00% 16.64% 25.97% 31.01% 36.25%

Rate Revenues After Rate Increase 16,054,846$    17,471,215$    19,013,728$    20,691,226$    21,683,234$    22,723,269$    
Additional Taxes from Rate Increase -$                     65,084$           136,413$         214,530$         258,109$         304,038$         

Net Cash Flow After Rate Increase (455,330)        535,431         (170,121)        1,154,041      1,123,805      1,434,630      
Coverage After Rate Increases 3.83 4.66 2.62 3.11 2.59 3.48
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Table 11-7.  Ending Cash Balance Summary 

 

11.6 Current and Projected Rates 

11.6.1 Current Rates 
The District’s current rate structure consists of three rate components:  

1.  A fixed monthly charge based on meter size  

2.  A variable monthly charge per hundred cubic feet (ccf)  

3.  A fixed capital improvement surcharge  

The variable monthly charge has three blocks that include one block for usage up to 3 ccf, a second 
block for usage between 4 and 100 ccf, and a third block for usage over 100 ccf. The capital 
improvement surcharge is a fixed charge per account per month. Table 11-8 shows the existing rate 
structure. 

Ending Fund Balances 2014 2015 2016 2017 2018 2019

Revenue Fund 5,892,750$       3,928,181$       3,616,770$       3,751,725$       3,841,835$       3,947,029$       
Major Capital Fund 2,942,339         975,903            11,458,109       801,657            5,983,942         63,635              

Total 8,835,089$    4,904,084$    15,074,878$  4,553,382$    9,825,777$    4,010,664$    

Combined Minimum Target Balance 3,397,546     3,523,488     3,616,770     3,751,725     3,841,835     3,947,029     
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Table 11-8.  2013 Existing Rate Structure 

 

11.6.2 Projected Rates 
As stated above, the District added a capital improvement surcharge in place of a rate increase in 
2013. The analysis for this WSP shows that if the surcharge remains in effect at the same rate, this 
would be followed by increases of 8.0% per year in 2014 through 2017, and 4.0% per year in 2018 
and 2019.  Table 11-9 shows the proposed rates for the 6-year planning period. 

5/8-inch 18.10$        
3/4-inch 18.10          
1-inch 30.20          

1.5-inch 60.15          
2-inch 96.10          
3-inch 180.15        
4-inch 300.00        
6-inch 599.90        
8-inch 959.75        

Single-Family & Duplex
0-3 ccf  $          2.00 
4-100 ccf              3.14 
101 +              1.83 

All Others
0-3 ccf  $          3.14 
4-100 ccf              3.14 
101 +              1.83 

All Accounts  $          1.25 

Monthly Basic Fixed Charge

Consumption Charges

Capital Improvement Surcharge
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Table 11-9.  6-Year Proposed Rates 

  

Table 11-10 shows single-family monthly bill comparisons for the proposed annual increases. 

Table 11-10.  Monthly Bill Comparison 

 

11.7 Affordability 
The Department of Health and the Department of Commerce Public Works Board use an affordability 
index to prioritize low-cost loan awards depending on whether rates exceed 2.0% of the median 
household income for the service area. The District serves multiple cities and towns, with the 
greatest population of customers in Mount Vernon, Sedro-Woolley, and Burlington. The weighted 
average median household income for these cities was $53,302 in 2007 – 2011 according to U.S. 
Census Bureau data. The 2011 figures are escalated based on the assumed 2.07% general cost 
inflation to show the median household income in future years. Table 11-11 presents the District’s 

Existing
2013 2014 2015 2016 2017 2018 2019

Monthly Basic Fixed Charge
5/8-inch 18.10$        19.55$        21.11$       22.80$       24.63$       25.61$       26.64$       
3/4-inch 18.10          19.55          21.11         22.80         24.63         25.61         26.64         
1-inch 30.20          32.62          35.23         38.05         41.09         42.74         44.44         

1.5-inch 60.15          64.96          70.16         75.77         81.83         85.10         88.51         
2-inch 96.10          103.79        112.09       121.06       130.75       135.98       141.41       
3-inch 180.15        194.56        210.12       226.93       245.09       254.89       265.09       
4-inch 300.00        324.00        349.92       377.91       408.15       424.47       441.45       
6-inch 599.90        647.89        699.72       755.70       816.15       848.80       882.75       
8-inch 959.75        1,036.53     1,119.45    1,209.01    1,305.73    1,357.96    1,412.28    

Consumption Charges
Single-Family & Duplex

0-3 ccf  $          2.00  $          2.16  $        2.33  $        2.52  $        2.72  $        2.83  $        2.94 
4-100 ccf              3.14              3.39            3.66            3.95            4.27            4.44            4.62 
101 +              1.83              1.98            2.14            2.31            2.49            2.59            2.70 

All Others
0-3 ccf  $          3.14  $          3.39  $        3.66  $        3.95  $        4.27  $        4.44  $        4.62 
4-100 ccf              3.14              3.39            3.66            3.95            4.27            4.44            4.62 
101 +              1.83              1.98            2.14            2.31            2.49            2.59            2.70 

Capital Improvement 
All Accounts 1.25$          1.25$          1.25$         1.25$         1.25$         1.25$         1.25$         

Proposed

Existing
Single-Family 2013 2014 2015 2016 2017 2018 2019

Monthly Bill 34.77$          37.45$          40.35$          43.47$          46.85$          48.68$          50.57$          
$ Difference 2.68$            2.90$            3.13$            3.38$            1.82$            1.90$            
Rate Increase 8.00% 8.00% 8.00% 8.00% 4.00% 4.00%
Note: Assumes 5/8" meter and 6 ccf monthly usage plus capital improvement surcharge

Proposed
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rates with the projected rate increases for the forecast period, tested against the 2.0% monthly 
affordability threshold. 

Table 11-11.  Affordability Test 

  

Applying the 2.0% test, the District’s rates are forecast to remain within the indicated affordability 
range through 2019. 

11.8 Conclusion 
The results of this analysis indicate that rate increases are necessary to fund ongoing operating needs 
and future debt requirements to fund the CIP. Implementation of the proposed rate increases should 
provide for continued financial viability while maintaining generally affordable rates. 

It is important to remember that the analysis performed in this chapter assumes growth rates from 
Chapter 4 of this WSP. If the future growth rates change, the proposed annual rate increases may 
need to be updated and revised. 

It is recommended that the District regularly review and update the key underlying assumptions that 
compose the multi-year financial plan to ensure that adequate revenues are collected to meet the 
District’s total financial obligations. 

  

2011 53,302$            88.84$                
2012 2.07% 54,405              90.68                  
2013 2.07% 55,531              92.55                  34.77                   0.75%
2014 2.07% 56,681              94.47                  37.45                   0.79%
2015 2.07% 57,854              96.42                  40.35                   0.84%
2016 2.07% 59,052              98.42                  43.47                   0.88%
2017 2.07% 60,274              100.46                46.85                   0.93%
2018 2.07% 61,522              102.54                48.68                   0.95%
2019 2.07% 62,795              104.66                50.57                   0.97%

%  of Median 
HH IncomeYear Inflation

Median HH 
Income

2%  Monthly 
Threshold

Projected 
Monthly Bill
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12 SATELLITE SYSTEM MANAGEMENT 

12.1 Satellite System Program 
The District is the primary Satellite Management Agency for Skagit County (SMA #103) as identified in 
the CWSP.  The District provides satellite service inside Skagit County to all areas not already 
designated as the service area of another state-approved water utility.  The District’s goal as SMA is 
to maximize water availability and maintain satisfactory water quality, as well as to assist other 
public water systems (water systems serving two or more service connections) with technical and 
administrative tasks.  The District runs a Satellite System Program, operating both large and small 
District-owned systems, assisting troubled and failing water systems, and providing other water 
systems by contract with various services.  By operating more than one water system, economies of 
scale make it possible for the District to employ qualified personnel, provide good system 
management and operation, and meet the stringent standards of the Safe Drinking Water Act. 

The District will provide Ownership Service to water systems whenever financially feasible and 
meeting the requirements of the District’s Water Policy Manual.  The District’s Satellite System 
Program is detailed and explained in Appendix S. 

12.2 District Satellite Systems 
This section summarizes the status of each of the District’s eight satellite systems.  As part of the pre-
planning meeting with DOH, and as part of the appropriate level of planning guideline, it was decided 
that a full system analysis was not required from each satellite system because these systems have 
not changed drastically from the time when the 2007 plan was completed.  As a result, each system 
is addressed based on its Coliform Monitoring Plan, 6-year CIP needs, any sanitary survey corrections, 
and if there is a water loss control action plan based on DSL exceeding 10%.  A copy of each sanitary 
survey can be found in Appendix S. 

12.2.1 Fidalgo Island (PWSID 00932 Y) 
The Fidalgo Island System has not changed significantly from the 2007 plan in terms of water 
demand and system infrastructure.  Therefore, a detailed system analysis will not be conducted as a 
part of this plan.  The following items will be addressed per the requirements of the DOH pre-
planning meeting: 

Coliform Monitoring Plan – The updated Coliform Monitoring Plan to reflect the Ground Water Rule 
changes has been completed. 

6-year CIP Needs – Projects are identified in the Fidalgo Island System that will improve system 
hydraulics and allow for the removal of the wood stave Similk Tank. 
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Table 12-1.  Fidalgo Island System 6-Year CIP 

Year Project Old Pipe New Pipe Length 
(feet) 

Cost 
(2013 Dollars) 

2015 
Ivy St, Hoxie Ln to Lincoln St; Jefferson St, Ivy St 
N; Seashell St, Deception Rd to Lincoln St & Erie 
St, Gibralter S.  

1 & 2-inch 
PL and 8-
inch PVC 

8 & 12-inch 
DI 3,019 $600,000 

2015 
Slice, Satterlee - Thompson (2,600); Satterlee, 
Gibralter to Driver (3,462) & Dungeness Ln, 
Turnstone to Jura Way (550) 

4-inch AC 8-inch DI 6,612 $990,000 

2015 
Gibralter, Remington to Salmon Beach & Jura 
Way & Dewey Crest E. 1050 feet to N. Dewey & 
N. Dewey, SR-20 to Central 

4-inch AC 6 & 8-inch 
DI 7,311 $1,100,000 

2019 Satterlee Road, Summit Park to Driver 6-inch AC 8-inch 
HDPE 4,800 $720,000 

 

Sanitary Survey Corrections – The sanitary survey conducted on June 14 and 18, 2010, provided 
three recommendations: 

1. The Bridgeway Tanks should be scheduled for replacement due to their age and vulnerability to 
earthquake damage.  In the interim, please install a screen or flap valve on the drain line 
discharge.  

Response: The screen has been installed on the drain line discharge.  There is no schedule on the 
replacement of the Bridgeway Tanks at this point.  We will be performing some hydraulic 
modeling on the Fidalgo Island System to determine if the proposed pipeline improvements on 
Slice Street and Satterlee Road will allow the District to take these tanks out of service.  

2. The Similk wood stave tank should be scheduled for replacement due to its high maintenance 
needs and vulnerability to earthquake damage.  In the interim, please inspect the roof of the 
tank to ensure that all openings are screened, and that the mesh size is sufficient to exclude 
insects.  

Response: The openings have been screened.  Similar to point 1 above, we anticipate that the 
upcoming pipeline replacements will allow us to take the tank out of service. 

3. The District should evaluate measures such as fencing, intrusion alarms, and telemetry to 
improve security at its reservoir sites.   

Response: The District is evaluating each reservoir site and installing signage, fencing, telemetry, 
and security measures as appropriate. 
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Water Loss Control Action Plan – The 3-year rolling average for DSL for the Fidalgo Island System is 
7.2% and therefore does not require a Water Loss Control Action Plan. 

12.2.2 Alger (PWSID 01400 K) 
The Alger System has not changed significantly from the 2007 plan in terms of water demand and 
system infrastructure.  Therefore, a detailed system analysis will not be conducted as a part of this 
plan.  The following items will be addressed per the requirements of the DOH pre-planning meeting: 

Coliform Monitoring Plan – The updated Coliform Monitoring Plan to reflect the Ground Water Rule 
changes has been completed. 

6-year CIP Needs – As mentioned in the sanitary survey, the District has long-term plans to merge 
the Alger System with the Judy System through the Bow Hill pump station.  Construction of the new 
pipeline would need to be paid for by a line extension from a third party, and recent discussions with 
residents of the Lake Samish area in Whatcom County and the Whatcom PUD have re-initiated the 
conversation of extending wholesale service to that area.  The District has taken the position that the 
extension of service to Whatcom County will only be considered if the water comes from the Judy 
System and not directly from the Alger System.  At the current time, there are no plans for any CIP 
work for the Alger System. 

Sanitary Survey Corrections – The sanitary survey conducted on February 28, 2011, provided the 
following recommendations: 

1. Thank you for the revised coliform monitoring plan.  Please provide an additional map showing 
the distribution system west of the freeway.  I recommend that you add a third routine sample 
site, possibly along Old Highway 99, to better represent the distribution system.  All of your 
coliform monitoring plans should note the Ground Water Rule requirement for a raw water 
source sample in addition to your normal repeat samples whenever coliform bacteria are found 
in the distribution system.  

Response: A third sample site is currently being selected for incorporation into the Coliform 
Monitoring Plan. 

2. I recommend that you make provisions for backup power at the well site to improve reliability. 

Response: As explained in Chapter 9, the District has contracted with a third-party vendor who 
provides disaster recovery solutions and emergency response services.  The vendor’s services 
include providing temporary offices, power, computers, and communication services.  The 
vendor also maintains a copy of the District’s ERP, staff contacts, and community contacts.  
Backup power can be made available within a short period of time. 
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3. The well is over 50 years old and lacks a surface seal.  The District should evaluate the need to 
replace this well based on the anticipated time frame for merging Alger with the Judy System.   

Response: As mentioned above, recent discussions with Whatcom PUD have re-initiated the 
conversation about extending wholesale service to residents of the Lake Samish area and 
extending the Judy System to connect with Alger.  

4. To ensure the treatment system continues to operate properly, both raw and finished water 
should be routinely sampled for iron and manganese.  Every 3 months is recommended.  

Response: Iron and manganese sampling has been initiated at each of our well sites. 

5. Please provide current photos of the reservoir hatch, hatch seal, and air vent.   

Response: Complete. 

6. Cimmaron ridge pump station: re-evaluate the number of pressure tanks now that a variable 
frequency drive (VFD) pump is being used; provide a pressure relief valve on each pressure tank 
(on the tank side of the shutoff valve) per Washington State Department of Labor & Industries 
(L&I) requirements; and screen the relief valve that discharges outside the pump house. 

Response: The number of pressure tanks at Cimmaron Ridge is currently the same.  The screen 
has been placed on the relief valve. 

7. Appaloosa pump station: Provide a pressure relief valve on the pressure tank (on the tank side of 
the shutoff valve); evaluate pump capacity for summer demands.  

Response: A pressure relief valve was installed on the pressure tank.  The pump was replaced in 
2013 with a larger pump to provide for additional capacity. 

Water Loss Control Action Plan – The 3-year rolling average for DSL for the Alger System is 7.3% and 
therefore does not require a Water Loss Control Action Plan. 

12.2.3 Cedargrove (PWSID 11917 4) 
The Cedargrove System has not changed significantly from the 2007 plan in terms of water demand 
and system infrastructure.  Therefore, a detailed system analysis will not be conducted as a part of 
this plan.  The following items will be addressed per the requirements of the DOH pre-planning 
meeting: 

Coliform Monitoring Plan – The updated Coliform Monitoring Plan to reflect the Ground Water Rule 
changes has been completed. 

6-year CIP Needs – There are no CIP projects planned for the Cedargrove System in the next 6 years. 
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Sanitary Survey Corrections – The sanitary survey conducted on February 28, 2011, provided the 
following recommendations: 

1. Thank you for the revised coliform monitoring plan.  All of your coliform monitoring plans should 
note the Ground Water Rule requirement for a raw water source in addition to your normal 
repeat samples whenever coliform bacteria are found in the distribution system.   

Response: All updated coliform plans will incorporate the new Ground Water Rule. 

2. The District should evaluate measures to improve monitoring and security at all its reservoir 
sites.  Security measures such as intrusion alarms, surveillance, and water quality monitoring 
systems should be considered in the context of the District’s overall vulnerability assessment and 
emergency response program.  

Response: The District is evaluating each reservoir site and installing signage, fencing, telemetry, 
and security measures as appropriate. 

3. Please contact our certification program staff and let them know that Todd Bos no longer works 
for your utility.   

Response: Complete. 

4. Correct freezing problem with upriver distribution sample taps.   

Response: Complete. 

5. To ensure that the treatment system continues to operate properly, both raw and finished water 
should be routinely sampled for iron and manganese.  Every 3 months is recommended.   

Response: Iron and manganese sampling has been initiated at each of our well sites. 

Water Loss Control Action Plan – The 3-year rolling average for DSL for the Cedargrove System is 
3.5% and therefore does not require a Water Loss Control Action Plan. 

12.2.4 Marblemount (PWSID AA642 3) 
The Marblemount System has not changed significantly from the 2007 plan in terms of water 
demand and system infrastructure.  Therefore, a detailed system analysis will not be conducted as a 
part of this plan.  The following items will be addressed per the requirements of the DOH pre-
planning meeting: 

Coliform Monitoring Plan – The updated Coliform Monitoring Plan to reflect the Ground Water Rule 
changes has been completed. 
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6-year CIP Needs – There are no CIP projects planned for the Marblemount System in the next 6 
years. 

Sanitary Survey Corrections – The sanitary survey conducted on May 30, 2012, provided the 
following recommendations: 

1. Add a third coliform sample site at the east end of the system.  Update the coliform monitoring 
plan to include a map and designated repeat sample sites.  Discuss policy issues with 
management.   

Response: A third sample site is currently being selected for incorporation into the Coliform 
Monitoring Plan.  All updated coliform plans will incorporate the new Ground Water Rule. 

2. Replace the source water sample tap at the well with a smooth nosed model with no interior or 
exterior threads.  This will help prevent false positive samples.   

Response: Complete. 

3. Screen the discharge pipe on the air vac valve at the well site.   

Response: Complete. 

4. Remove yellow jacket nests from reservoir vent and hatch.   

Response: Complete. 

5. Eliminate the gap under the fencing around the storage reservoir.   

Response: Complete. 

6. Re-evaluate system design capacity using metered water usage.  

Response: See below. 

7. Revise design standards for remote systems to (1) facilitate future disinfection treatment and (2) 
minimize water age.   

Response: These issues are currently under consideration. 

Water Loss Control Action Plan – The 3-year rolling average for DSL for the Marblemount System is 
7.3% and therefore does not require a Water Loss Control Action Plan. 
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SYSTEM CAPACITY ANALYSIS 
The system capacity analysis performed as part of the 2007 Water System Plan was done using an 
estimated demand of 400 gpd/ERU, because the system had only recently been installed and there 
was no water meter history from which to develop a water demand.  Now that the District has over 5 
years of water demand history, a more accurate system capacity analysis can be completed.   

The first step in determining the capacity analysis is to develop a water use factor, a growth 
projection for the system, and a water demand projection for the system.  Based on the number of 
residential customers and their water demands between 2008 and 2012, a water use factor was 
developed that was equal to the average of the water use factors for each of the analysis years.  
Table 12-2 shows the water use factors from 2008 through 2012. 

Table 12-2.  Water Use Factors from 2008–2012 

Year Residential 
Meters 

Residential Demand 
(gpd) 

Water Use 
Factor 

2008 8 477 59.7 

2009 11 801 72.8 

2010 13 1,166 89.7 

2011 14 2,144 153.1 

2012 15 1,682 112.1 

Average 97.5 

 

The water use factor that will be used for the capacity analysis is the average from 2008 through 
2012, which is 97.5 gpd/ERU. 

After reviewing the number of new customers each year between 2008 and 2012, it was assumed 
that the growth rate for the Marblemount System would be an additional two customers for each 
subsequent year.  Table 12-3 summarizes the growth of the system and the water demand 
projections up to 2033. 
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Table 12-3.  Water Demand Projections 

Year Number of 
Customers 

Average Day 
Demand 

(gpd) 

Maximum Day 
Demand 

(gpd) 

2014 35 10.146 19,277 

2019 45 12,888 24,486 

2033 73 20,565 39,074 

 

The MDD is calculated by using a factor of 1.9, which was taken from the 2000 CWSP as a District 
standard. 

Using the information presented above, Tables 12-4 and 12-5 show the source and storage analyses 
for the Marblemount System. 

Table 12-4.  Evaluation of Source Adequacy for the Marblemount System 

   
  

Year 
2014 2019 2033 Max(4) 

Projected ERUs and Demand(1)         
   Equivalent Residential Units (ERUs) 104  132  211  1,080  
   Average Day Demand (gpd) 10,146  12,888  20,565  105,347  
    Maximum Day Demand (gpd) 19,277  24,487  39,074  200,160  
Available Existing Source         
   Well Pump(2) (gpd) 128,160  128,160  128,160  200,160  
Source Surplus/(Deficiency) (gpd)(3) 108,883  103,673  89,087  0  
Notes: 

     
 

1. Projected demands based on the average of existing water meter readings from 2008 - 2012.  ERUs calculated 
as Average Day Demand / ERU water use factor (97.5 gpd/ERU). 

 

2. The pumping capacity of the well pump used for 2014, 2019, and 2033 is 100 gpm.  The maximum water right 
is equal to 150 gpm and is used for the maximum case. However, 11 gpm is used for streamflow augmentation 
and so all of the existing source values are reduced by this amount. 

 
3. Calculation based on Maximum Day Demand. 

 4. Maximum ERUs to be served with existing sources, based on maximum production rate. 

 

5. A peaking factor of 1.9 was used to back-calculate the Average Day Demand based on the Maximum Day 
Demand. 
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Table 12-5.  Evaluation of Storage Adequacy for Marblemount System 

    Year 
    2014 2019 2033 Max(12) 
Projected ERUs and Demand(1)         
  Equivalent Residential Units (ERUs)(2) 104  132  211  108  
  Average Day Demand (gpd) 10,146  12,888  20,565  105,347  
  Maximum Day Demand (gpd) 19,277  24,487  39,074  200,160  
Available Source (gpd)         
  Water Treatment Plant Source(3) 128,160  128,160  128,160  200,160  
Multi-Source Credit (gpd)(4)         
Required Storage Components         
  Operational Storage (gal)(5) 10,569  10,569 10,569 10,569 
  Equalizing Storage (gal)(6) 964  1,224  1,954  10,008  
  Standby Storage (gal)(7) 41,625  52,874  84,369  43,367  
  Fire Flow Storage (gal)(8)     
Required Storage Criteria         
  Greater than 30 psi at highest meter (gal)(9) 11,533  11,793  12,523  20,577  
  Greater than 20 psi at highest meter (gal)(10) 53,157  64,667  96,892  63,944  
Existing Storage Greater Than 30 psi (gal)(11)         
  Marblemount Reservoir  63,944 63,944 63,944 63,944 
Storage Surplus/(Deficiency) at 30 psi (gal) 52,411  52,151  51,421  43,367  
Existing Storage Greater Than 20 psi (gal)(11)         
  Marblemount Reservoir 63,944 63,944 63,944 63,944 
Storage Surplus/(Deficiency) at 20 psi (gal) 10,787 (723)  (32,948) 0  

 
1. Projected demands based on the average of existing water meter readings from 2008 – 2012.  ERUs calculated as 

Average Day Demand / ERU water use factor (97.5 gpd/ERU). 
2. Number of ERUs is based on Average Day Demand divided by 97.5 gpd per ERU. 
3. Available source is assumed to be the pumping capacity of the well pump of 100 gpm.  The maximum water right is 

equal to 150 gpm and is used for the maximum case.  However, 11 gpm is used for streamflow augmentation and so 
all of the existing source values are reduced by this amount. 

4. No multi-source credit is used. 
5. Required operational storage is based on 2 feet of storage in the tank. 
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD]. 

PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18 
(C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
(N is the number of ERUs) 

7. Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per 
ERU.  PUD has a goal of 2*MDD per ERU, equivalent to 600 gallons per ERU. 

8. Required fire flow storage is nested within the standby storage. 
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage. 
10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or 

fire flow storage.  
11. The 20 psi and 30 psi requirement is based on the highest service within any given pressure zone, and total storage 

available within the system. 
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As shown by the above analysis, the capacity of the Marblemount System is limited by the storage 
capacity to a maximum of 108 ERUs. 

12.2.5 Mountain View (PWSID 03774 Y) 
The Mountain View System has not changed significantly from the 2007 plan in terms of water 
demand and system infrastructure.  Therefore, a detailed system analysis will not be conducted as a 
part of this plan.  The following items will be addressed per the requirements of the DOH pre-
planning meeting: 

Coliform Monitoring Plan – The updated Coliform Monitoring Plan to reflect the Ground Water Rule 
changes has been completed. 

6-year CIP Needs – There are no CIP projects planned for the Mountain View System in the next 6 
years. 

Sanitary Survey Corrections – The sanitary survey conducted on April 16, 2012, provided the 
following recommendations: 

1. Please provide a revised coliform monitoring plan, incorporating Ground Water Rule 
requirements.   

Response: All updated coliform plans will incorporate the new Ground Water Rule. 

2. The well casing needs to be provided with an inverted screened vent.   

Response: Complete. 

Water Loss Control Action Plan – The District has only been tracking the DSL for the Mountain View 
System since 2012.  The 1-year DSL is approximately 15.2%, but there is not enough information for a 
3-year rolling average.  At this point, the District does not have a Water Loss Control Action Plan for 
this system, but it is being monitored because of the high DSL.  The system is constructed of aging 3-
inch-diameter galvanized pipe that is in need of replacement.  However, instead of replacing the pipe 
and the wellhead piping, the District prefers to consolidate this system with the Judy System.  The 
District has approached DOH about possible funds to assist with the consolidation, but no plan has 
been developed at this time. 
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12.2.6 Potlatch Beach (PWSID 69034 L) 
The Potlatch Beach System has not changed significantly from the 2007 plan in terms of water 
demand and system infrastructure.  Therefore, a detailed system analysis will not be conducted as a 
part of this plan.  The following items will be addressed per the requirements of the DOH pre-
planning meeting: 

Coliform Monitoring Plan – The updated Coliform Monitoring Plan to reflect the Ground Water Rule 
changes has been completed. 

6-year CIP Needs – There are no CIP projects planned for the Potlatch Beach System in the next 6 
years.  Recent projects have included replacing the pump to the higher pressure zone; adding 
telemetry between the well, reservoir, and plant; installing a new magnetic flow meter at the plant; 
and changing the chlorine injection point to improve contact time. 

Sanitary Survey Corrections – The sanitary survey conducted on March 14, 2012, provided the 
following recommendations: 

1. Obtain certification for day to day operators.   

Response: In progress. 

2. Install a splash block on the reservoir overflow and a flap valve or screen on the drain line 
discharge.   

Response: Complete. 

3. Install an ASME pressure relief valve at pump station; consider backup power.   

Response: The pressure relief valve is installed.  The pump station has the ability to be fed from a 
temporary generator, but the District is still considering the capital and maintenance costs of 
providing full-time backup power. 

4. Because sea water sources are vulnerable to contamination by viruses and to provide a multiple 
barrier or protection, the level of disinfection treatment needs to be increased to provide at least 
99.99% (4-log) virus inactivation.  Please submit a report by September 1, 2012 to address this 
issue.   

Response: The District has changed the location of the chlorine injection point to improve the 
contact time.  The District would like to discuss the issue of multiple barrier protection at this 
location prior to submitting a report. 
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5. Evaluate alternatives to resolve the pump corrosion issue.   

Response: A new pump that had many improvements was installed in February 2013, and this 
pump has currently lasted twice as long as any previous pump. 

6. Please send a copy of your revised coliform monitoring plan that includes the new sample 
stations and incorporates the new Ground Water Rule requirements.   

Response: An updated coliform plan will be forwarded to you. 

7. Complete a written monitoring plan for stage 1 disinfection byproducts.  I gave Darlene a 
template she can use for that purpose.   

Response: In progress. 

8. Secure the well cap on the emergency well.   

Response: Complete. 

Water Loss Control Action Plan – The 3-year rolling average for DSL for the Potlatch Beach System is 
8.4% and therefore does not require a Water Loss Control Action Plan 

12.2.7 Rockport (PWSID 73600 6) 
The Rockport System has not changed significantly from the 2007 plan in terms of water demand and 
system infrastructure.  Therefore, a detailed system analysis will not be conducted as a part of this 
plan.  The following items will be addressed per the requirements of the DOH pre-planning meeting: 

Coliform Monitoring Plan – The updated Coliform Monitoring Plan to reflect the Ground Water Rule 
changes has been completed. 

6-year CIP Needs – The District is planning to remove and replace the Ecology blocks and stabilize the 
bank at the access road to the reservoir.  This project is being planned for 2014 at an estimated cost 
of about $75,000.  Future projects will be dependent on the overall responsibility of the well and the 
ongoing discussions of the ownership of the well with State Parks. 

Sanitary Survey Corrections – The sanitary survey conducted on February 28, 2011, provided the 
following recommendations: 

1. A screened vent should be installed on the well casing to allow controlled entry of air when the 
submersible pump turns on.   

Response: Complete. 
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2. The fence at the reservoir site needs to be repaired.  The District should evaluate measures to 
improve monitoring and security at all its reservoir sites.  Security measures such as intrusion 
alarms, surveillance, and water quality monitoring systems should be considered in the context 
of the District’s overall vulnerability assessment and emergency response program.  

Response: The District is evaluating each reservoir site and installing signage, fencing, telemetry, 
and security measures as appropriate. 

3. Please meet with State Parks and clarify roles and responsibilities for their system.  Now that 
Rockport State Park is day use only, can the State Park system be incorporated into the PUD 
system?   

Response: The District has met with State Parks a number of times and indicated the desire to 
incorporate the State Parks well and reservoir in the District’s system, and provide State Parks 
with a connection off that system.  State Parks is in favor of the District’s proposal, but does not 
want to relinquish the water right to the well.  The District has solicited the assistance of DOH to 
mediate this issue. 

4. Thank you for the revised coliform monitoring plan.  All of your coliform monitoring plans should 
note the Ground Water Rule requirement for a raw water source sample in addition to your 
normal repeat samples whenever coliform bacteria are found in the distribution system.   

Response: All updated coliform plans will incorporate the new Ground Water Rule. 

5. Correct freezing problem with upriver distribution sample taps.   

Response: Complete. 

6. Please contact our certification program staff and let them know that Todd Bos no longer works 
for your utility.   

Response: Complete. 

7. Locate the missing TTHM and HAA5 sample results for 2008, or re-sample in August 2011.   

Response: The results from 2008 were not located and new samples were taken in August 2011. 

8. To ensure that the treatment system continues to operate properly, both raw and finished water 
should be routinely sampled for iron and manganese.  Every 3 months is recommended.  

Response: Complete. 

Water Loss Control Action Plan – The 3-year rolling average for DSL for the Rockport System is 
15.7%.  This high rolling average is attributable to an excessively high DSL in 2010 of 31.8% due to 
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water leaks, aging meters, and limited telemetry to alert staff of tank overflows.  Since then, the DSL 
has been 8.0% in 2011 and 7.2% in 2012.  While a formal Water Loss Control Action Plan has not 
been developed, the District has improved telemetry to the Rockport System, replaced meters on the 
system, and maintained its weekly inspection of the system to stay on top of water loss issues.  It is 
expected that the 3-year rolling average will drop below 10% after reporting of the 2013 DSL. 

12.2.8 Skagit View Village (PWSID 96879 5) 
The Skagit View Village System has not changed significantly from the 2007 plan in terms of water 
demand and system infrastructure.  Therefore, a detailed system analysis will not be conducted as a 
part of this plan.  The following items will be addressed per the requirements of the DOH pre-
planning meeting: 

Coliform Monitoring Plan – The updated Coliform Monitoring Plan to reflect the Ground Water Rule 
changes has been completed. 

6-year CIP Needs – There are no CIP projects planned for the Skagit View Village System in the next 6 
years. 

Sanitary Survey Corrections – The sanitary survey conducted on May 22, 2013, provided the 
following recommendations: 

1. Seal the opening of the reservoir overflow discharge or replace it with a flap valve.   

Response: Complete. 

2. Replace the reservoir hatch seal, as it is showing signs of deterioration.   

Response: Complete. 

3. Complete the remaining elements of your draft revised coliform monitoring plan.   

Response: In progress. 

4. Develop a system-wide program for routine flushing and exercising of distribution system valves. 

Response: Complete. 
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5. Continue to explore options to assure availability of portable generators and fuel during 
emergency conditions. 

Response: As explained in Chapter 9, the District has contracted with a third-party vendor who 
provides disaster recovery solutions and emergency response services.  The vendor’s services 
include providing temporary offices, power, computers, and communication services.  The 
vendor also maintains a copy of the District’s ERP, staff contacts, and community contacts. 

Water Loss Control Action Plan – The 3-year rolling average for DSL for the Skagit View Village 
System is 6.9% and therefore does not require a Water Loss Control Action Plan. 
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Water System Plan Submittal Form 

 
This form must be completed and submitted along with the Water System Plan (WSP). It will expedite review and approval of your WSP.  All water systems 
should contact their regional planner before developing any planning document for submittal.   

 
PUD No. 1 of Skagit County Judy Reservoir System 

  
79500 E 

  
PUD No.1 of Skagit County 

1. Water System Name   PWS ID# or Owner ID#   System Owner Name 
 
Dale Wardell 

  
(360) 848-2132 

  
Water Treatment Plant Superintendent 

 Contact Name for Utility   Phone Number   Title 
 
1415 Freeway Drive, PO Box 1436 

  
Mount Vernon 

  
WA                              98273 

 Contact Address   City   State Zip 
 
George Sidhu, P.E. 

  
(360) 848-4436 

  
Engineering Manager 

2. Project Engineer   Phone Number   Title 
 
1415 Freeway Drive, PO Box 1436 

  
Mount Vernon 

  
WA                             98273 

 Project Engineer Address   City   State Zip 
     
3. Billing Contact Name (required if not the same as #4)   Billing Phone Number   Billing Fax Number 
     

 Billing Address   City   State Zip 
 

4. How many services are presently connected to the system? 29,893 per WFI 

5. Is the system expanding? (seeking to extend service area or increase number of approved connections)  Yes  No 

6. If number of services is expected to increase, how many new connections are proposed in the next six years? See section 4.3 

7. If the system is private-for-profit, is it regulated by the State Utilities and Transportation Commission?  Yes  No 

8. Is the system located in a Critical Water Supply Service Area (i.e., have a Coordinated Water System Plan)?  Yes  No 

9. Is the system a customer of a wholesale water purveyor?  Yes  No 

10. Will the system be pursuing additional water rights from the State Department of Ecology in the next twenty years?  Yes  No 

11. Is the system proposing a new intertie?  Yes  No 

12. Do you have projects currently under review by the Department of Health?  Yes  No 

13. Are you requesting distribution main project report and construction document submittal exception, and if so, does the WSP 
contain standard construction specifications for distribution mains?  Yes  No 

14. Are you requesting distribution related project report and construction document submittal exception, and if so, does the WSP 
contain distribution facilities design and construction standards, including internal engineering review procedures?  Yes  No 

15. The purveyor is responsible for sending a copy of the WSP to adjacent utilities for review or a letter notifying them that a copy 
of the WSP is available for their review and where the review copy is located. Has this been completed?  Yes  No 

16. The purveyor is responsible for sending a copy of the WSP to all local governments within the service area.  (County and City 
Planning Departments, etc). Has this been completed?  Yes  No 

17.  Are you proposing a change in the place of use of your water right?  Yes  No 

If answer to questions 7,8, 11, 15and/or 16  is “yes,” list who you sent the WSP to: A copy of the plan was sent for comments to Skagit County Planning, the 
City of Mount Vernon, City of Sedro Woolley, and the City of Burlington.  A letter was sent for notification of the plan to Skagit County Health, City of  
of Anacortes, North Fir Island Water Association, and Samish Farms Water Association.  Plans and letters are being sent concurrently with DOH  
submittal. 
Is this plan:  an Initial Submittal  a Revised Submittal  

Please enclose the following number of copies of the WSP:  
3 copies for Northwest and Southwest Regional Offices OR 2 copies for Eastern Regional Office (We will send one copy to Ecology) 
1 additional copy if you answered “yes” to question 7. ____3___ Total copies attached 

Please return completed form to the Office of Drinking Water regional office checked below. 

 Northwest Drinking Water Operations 
Department of Health 

20425 72nd Avenue South, Suite 310 
Kent, WA  98032-2358 

(253) 395-6750 

 Southwest Drinking Water Operations 
Department of Health 

PO Box 47823 
Olympia, WA  98504-7823 

(360) 236-3030 

 Eastern Drinking Water Operations 
Department of Health 

16201 East Indiana Avenue Suite 1500 
Spokane Valley, WA 99216 

(509) 329-2100 

If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD, call (800) 833-6388. 
DOH Form 331-397 (Revised 11/11) 
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        Water System Plan (WSP) Pre-Plan Agenda                                  
  Required  Content Description  WSP Page # 

Chapter 
1 

 Description of Water System  

       (  ) Ownership and management  2.2  
       (  ) System history and background 2.3  
       (  ) Inventory of existing facilities  2.5  
       (  ) Related plans: Coordinated Water System Plan (CWSP), Comp./Community 3.0  
       (  ) Information & Maps:  Service area, identify retail service area, designated land 

use and zoning, future comprehensive plan request for changes to land use, & 
agreements 

2.1  

       (  ) Policies:  Service area, SMA, conditions of service, annexation 3.1  
       (  ) Duty to serve requirement:  identify process, timeframes, conditions, appeals 3.1_____ 
       (  ) Consistency from local planning agency App A  
       ( ? ) Consistency for local watershed (Ecology comments)   

Chapter 
2 

 Basic Planning Data   
       (  ) Current water use:  Population, service connections, & ERUs and data reporting  4.1, 4.2  
       (  ) 

      (  ) 
Consecutive 6 & 20th year projections:   Population, service connections, & ERUs 
Consecutive 6 & 20th year projections:   Demand forecasts w/ & w/o expected 
efficiency savings 

4.3  
4.3  

       (  ) Monthly and annual production.  Totals per source.  Water Supply Characteristics 4.3.2  
       ( ? ) 

      (  ) 
      (  ) 

Annual usage for water supplied to other systems 
Annual usage by customer class.  Demand Characteristics (see Ch.4) 
Historical total water loss (DSL) – percent and volumes 

  
4.3.2  
5.2.1.8  

       ( √ ) >1000,  seasonal variations in consumption by customer class   
Chapter 

3 
 System Analysis  

       (  ) Capacity analysis with water right self assessment (3 forms DOH/ECY per MOU: 
Existing, 6,  and 20-year projections) 

6.2,6.3,6.4 
       (  ) System design standards 6.1  
       (  ) Water quality analysis 8.0  
       (  ) 

      (  ) 
      (  ) 
      (  )    
      ( √ ) 

System inventory, description and analysis 
     Source 
     Treatment 
     Storage 
     Distribution system/hydraulics 

  
2.5.1, 6.3 
2.5.2___ 
2.5.4, 6.4 
2.5.7, 6.5_ 

       (  ) Summary of system deficiencies 6.2,6.3,6.4,6.5 
      (  ) Analysis of possible improvement projects 6.5  

Chapter 
4 

 Water Use Efficiency Program and Water Resource 
Analysis 

  
       (  ) Water Use Efficiency Program per WAC 246-290-810 Budget line item for 

measures.  >1,000 Estimate water savings from measures past six years.   
5.2, 5.3  

       (  ) Source & Service Meters/Or schedule w/activities to minimize leakage 5.2.1.8  
        
       (  ) Water supply and demand characteristics – Subtitles with description & 

discussion on effect of water use  
5.3  

      ( ? ) Source of supply analysis and evaluation of supply alternatives   
      ( ? ) Interties   

       (    ) ≥1,000 connections explore reclaimed water opportunities   
Chapter 

5 
 Source Water Protection (Check One or Both)  

       ( √ ) Wellhead protection program   
      (    ) Watershed control program 3.3.3, App E 

3.3.4, App F 
Chapter 

6 
       Operation and Maintenance Program  

       (  ) Water system management and personnel 9.1  
      (  ) Operator certification 9.2  
      (  ) Routine operating procedures and preventive maintenance  9.3, 9.5  
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  Required  Content Description  WSP Page # 

      (  ) Water quality sampling procedures & program – Identify WQ PN Requirements 8.7  
      (  ) Coliform monitoring plan/map.  Add Ground Water Rule (GWR) narrative, actions 8.2.11.2  
      (  ) Emergency program, water shortage plan, service reliability per WAC 246-290-420 9.6, 9.7  

       (  ) Address sanitary survey findings  
      (  ) Cross-connection control program – Summarize next actions to address 9.8  
      (  ) Recordkeeping, reporting, and customer complaint program 9.9  
      ( √ ) Summary of O&M deficiencies 9.11____ 

Chapter 
7 

 Distribution Facilities Design and Construction 
Standards 

 
       ( ? ) Standard construction specification for distribution mains  9.10, App Q 

Chapter 
8 

 Improvement Program  
       (  )  Capital improvement schedule for 6 and 20 years 10.1, 10.2 

Chapter 
9 

 Financial Program  
       (    ) ≥1000 connections – Balanced 1-year budget – recommend 6 years   

      (  ) <1000 connections – Balanced 6-year budget, w/ Financial Viability 11.5  
      (  ) Revenue and cash flow stability to fund capital and emergency improvements 11.5  
      (  ) Evaluation of affordable rate structure that encourages water demand 

efficiency  Budget line item if Water Loss Control Action Plan  is required 
11.6  

Chapter 
10 

 Miscellaneous Documents  
       (  ) Meeting of the consumers (documentation).  Approval by EGB prior to DOH 

approval (per WAC Change in 2007) 
  

      (  ) County/Adjacent Utility Correspondence App. A  
      (    ) ≥1000 connections - State Environmental Policy Act (SEPA) Determination  App. A  
      ( ? ) Agreements (intertie, service area, franchise, etc.) 3.0  
      ( ? ) Satellite Management Program 12.0  

 













         

Table 1 

PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY (DISTRICT) 
JUDY RESERVOIR GROUP A (PWSID 79500E) WATER SYSTEM PLAN 

WATER RIGHTS SELF ASSESSMENT  EXISTING STATUS 

PERMIT 
CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 
DATE  

(List oldest 
first) 

SOURCE 
NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

EXISTING 
WATER RIGHTS 

EXISTING 
CONSUMPTION 

CURRENT WATER 
RIGHT STATUS 

(Excess/Deficiency) 
Maximum 

Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
Permits/ 
Certificates 
1. Certificate 26 District 9-28-1917 

Mundt 
Creek or 
the Skagit 

River 

No. See footnotes. 2.5 cfs 1,810 afy     

2. Certificate 411 District 10-10-1929 Gilligan 
Creek or 
the Skagit 

River 

No. See footnotes. 1.5 cfs 1,086 afy  

3. GWP 2911 District 3-26-1953 Skagit River No. See footnotes. 2.0 cfs 1,440 afy  
4. GWP 3350 District 5-12-1954 Skagit River No. See footnotes. 8.91 cfs 6,400 afy   
5. S1-00724C District 10-30-1963 Gilligan 

Creek or 
the Skagit 

River 

Yes. See footnotes. 8.89 cfs 3,700 afy   

6. S1-00737C District 10-30-1963 Mundt 
Creek or 
the Skagit 

River 

Yes. See footnotes. 8.0 cfs 3,886 afy   

7. S1-00739C District 10-30-1963 Turner 
Creek or 
the Skagit 

River 

Yes. See footnotes. 6.2 cfs 3,022 afy   

8. S1-*18219P District 10-30-1963 Salmon 
Creek and 
the Skagit 

River 

Yes. See footnotes. 4.0 cfs 307 afy
 

  

9. S1-25129P District 11-16-1987 Gilligan 
Creek and 
the Skagit 

River 

Yes. See footnotes. 13.15 cfs 3,700 afy   

10. S1-27862P District 10-22-1997 Turner 
Creek and 
the Skagit 

River 

Yes. See footnotes. 6.6 cfs 3,022 afy   



         

Claims 
1. 009333 

District Prior to 1917 Turner 
Creek or 
the Skagit 

River 

No. See footnotes. 4.3 cfs 2,300 afy  

2. 009332 District Prior to 1917 Salmon 
Creek or 
the Skagit 

River 

No. See footnotes. 1.8 cfs 307 afy  

3.     
4.     
TOTAL ************** ********* ********* **************** 55.39 cfs 18,755 afy 21.63 cfs 9,076 afy 33.76 cfs 

excess 
9,679 afy 

excess 

INTERTIE NAME/ 
IDENTIFIER 

NAME OF PURVEYOR  
PROVIDING WATER 

EXISTING LIMITS ON 
INTERTIE USE 

EXISTING 
CONSUMPTION 

THROUGH INTERTIE 

CURRENT INTERTIE 
SUPPLY STATUS 

(Excess/Deficiency) 
Maximum 

Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa)

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
1. Avon City of Anacortes See 

footnotes for 
intertie 

information. 

  

2. Riverbend City of Anacortes   
3. Lefeber City of Anacortes   
4. Fredonia City of Anacortes   
TOTAL       ********************************************   

PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 

PENDING WATER RIGHTS
Maximum Instantaneous Flow 

Rate (Qi) Requested 
Maximum Annual Volume  (Qa) 

Requested 
1.  S1-27861 District 10-22-1997 No. See footnotes. 16.06 cfs
2.  S1-27860 District 10-22-1997 No. See footnotes. 12.8 cfs
3.  
4.  

 
If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD call (800) 833-6388. 
 
DOH Form 331-371 (Updated 08/10) 
 To return form, please see reverse side.



         

 
Footnotes: 

1. Existing consumption is related to projected production in 2013 and as detailed in Table 4-13 of the District’s 2013 Water System Plan. 
2. Water rights listed are related to currently active sources. Storage and currently inactive water rights are listed in Table 7-1 and 7-2 of the 

District’s 2013 Water System Plan. Additional information related to listed water rights is also located in these tables. 
3. Listed water rights are included in the 1996 Memorandum of Agreement Regarding Utilization of Skagit River Basin Water Resources for 

instream and Out of Stream Purposes. Total combined water right available from the river, streams, or a combination of both is 55.39 cfs. 
The total water right not subject to Lower Skagit River Instream Flows is 42.59 cfs. Withdrawals from the Cultus Mountain Streams 
(Gilligan, Mundt, Turner, and Salmon Creeks) are subject to Cultus Mountain Instream flow rules. As a result of the cumulative nature of 
these water rights, existing and forecasted water use and water right status is detailed only on a cumulative basis. 

4. Total annual quantity for existing claims, permits, and certificates is limited as follows: 
 Mundt Creek: 3,886 afy 
 Gilligan Creek: 3,700 afy 
 Turner Creek: 3,022 afy 
 Salmon Creek: 307 afy 
 Cultus Mountain Streams and the Skagit River: 18,755 afy 

5. Interties with the City of Anacortes water system are available to the District on an “as-needed” basis: 
 Four interties (Avon, Riverbend, Lefeber, Fredonia) are connected to the Judy Reservoir Group A Water System (PWSID 79500E) 

with a projected production of 49.3 million gallons in 2013. 
 Seven interties are connected to the Fidalgo Island System (PWSID 03774Y) with a projected production of 49.4 million gallons in 

2013. 
 The total projected production from all interties with the City of Anacortes is projected to be 98.7 million gallons in 2013. The 

existing agreement with the City of Anacortes limits the District’s use of the interties to 375 million gallons per year, resulting in an 
excess supply of 276.3 million gallons per year (848 afy). 

6. S1-00724C: Qi is 8.89 cfs (7.39 primary; 1.5 supplemental) and Qa is 3,700 afy (2,614 primary; 1,086 supplemental) in total with SWC 411. 
7. S1-00737C: Qa is 3,886 afy (2,076 primary; 1,810 supplemental) in total with SWC 26. 
8. S1-00739C: Qa is 3,022 afy (722 primary; 2,300 supplemental) in total with Claim 009333. 
9. S1-18219P: Qa of 307 afy is entirely supplemental to Claim 009332. 
10. S1-25129P: Qa of 3,700 afy is entirely supplemental to SWC 411 and Certificate S1-00724C. 
11. S1-27862P: Qa of 3,022 afy is entirely supplemental to Claim 009333 and Certificate S1-00739C. 

 
 

 
 
Please return completed form to the Office of Drinking Water regional office checked below. 
 

 
 Northwest Drinking Water 
Department of Health 

20425 72nd Ave S, Suite 310 
Kent, WA  98032-2358 
Phone: (253) 395-6750 

Fax: (253) 395-6760 

 
 Southwest Drinking Water 

Department of Health 
PO Box 47823 

Olympia, WA  98504-7823 
Phone: (360) 236-3030 

Fax: (360) 664-8058 

 
 Eastern Drinking Water 
Department of Health 

16201 E Indiana Ave, Suite 1500 
Spokane Valley, WA  99216 

Phone: (509) 329-2100 
Fax: (509) 329-2104 

 



 

        

Table 2 

PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY (DISTRICT) 
JUDY RESERVOIR GROUP A (PWSID 79500E) WATER SYSTEM PLAN 

WATER RIGHTS SELF ASSESSMENT  6 YEAR FORECAST 

PERMIT 
CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 
DATE  

(List oldest 
first) 

SOURCE 
NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

EXISTING 
WATER RIGHTS 

FORECASTED WATER 
USE FROM SOURCES  

(6-year Demand) 

FORECASTED WATER 
RIGHT STATUS 

(Excess/Deficiency) 
Maximum 

Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
Permits/ 
Certificates 
1. Certificate 26 District 9-28-1917 

Mundt 
Creek or 
the Skagit 

River 

No. See footnotes. 2.5 cfs 1,810 afy     

2. Certificate 411 District 10-10-1929 Gilligan 
Creek or 
the Skagit 

River 

No. See footnotes. 1.5 cfs 1,086 afy  

3. GWP 2911 District 3-26-1953 Skagit River No. See footnotes. 2.0 cfs 1,440 afy  
4. GWP 3350 District 5-12-1954 Skagit River No. See footnotes. 8.91 cfs 6,400 afy   
5. S1-00724C District 10-30-1963 Gilligan 

Creek or 
the Skagit 

River 

Yes. See footnotes. 8.89 cfs 3,700 afy   

6. S1-00737C District 10-30-1963 Mundt 
Creek or 
the Skagit 

River 

Yes. See footnotes. 8.0 cfs 3,886 afy   

7. S1-00739C District 10-30-1963 Turner 
Creek or 
the Skagit 

River 

Yes. See footnotes. 6.2 cfs 3,022 afy   

8. S1-*18219P District 10-30-1963 Salmon 
Creek and 
the Skagit 

River 

Yes. See footnotes. 4.0 cfs 307 afy
 

  

9. S1-25129P District 11-16-1987 Gilligan 
Creek and 
the Skagit 

River 

Yes. See footnotes. 13.15 cfs 3,700 afy   

10. S1-27862P District 10-22-1997 Turner 
Creek and 
the Skagit 

River 

Yes. See footnotes. 6.6 cfs 3,022 afy   



 

        

Claims 
1. 009333 

District Prior to 
1917 

Turner 
Creek or 
the Skagit 

River 

No. See footnotes. 4.3 cfs 2,300 afy  

2. 009332 District Prior to 
1917 

Salmon 
Creek or 
the Skagit 

River 

No. See footnotes. 1.8 cfs 307 afy  

3.     
4.     
TOTAL ************** ********* ********* **************** 55.39 cfs 18,755 afy 22.17 cfs 9,311 afy 33.22 cfs

excess 
9,444 afy 

excess 

INTERTIE NAME/ 
IDENTIFIER 

NAME OF PURVEYOR  
PROVIDING WATER 

EXISTING LIMITS ON 
INTERTIE USE 

FORECASTED 
CONSUMPTION 

THROUGH INTERTIE 

FORECASTED 
INTERTIE SUPPLY 

STATUS 
(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa)

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
1. Avon City of Anacortes See footnotes 

for intertie 
information. 

  

2. Riverbend City of Anacortes   
3. Lefeber City of Anacortes   
4. Fredonia City of Anacortes   
TOTAL       ********************************************   

PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 

PENDING WATER RIGHTS
Maximum Instantaneous Flow 

Rate (Qi) Requested 
Maximum Annual Volume  

(Qa) Requested 
1.  S1-27861 District 10-22-1997 No. See footnotes. 16.06 cfs
2.  S1-27860 District 10-22-1997 No. See footnotes. 12.8 cfs
3.  
4.  

 If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD call (800) 833-6388. 
 
DOH Form 331-372 (Updated 08/10) 
 
 To return form, please see reverse side. 



 

        

Footnotes: 
1. Forecasted consumption is related to projected production as detailed in Table 4-13 of the District’s 2013 Water System Plan. 
2. Water rights listed are related to currently active sources. Storage and currently inactive water rights are listed in Table 7-1 and 7-2 of the District’s 2013 

Water System Plan. Additional information related to listed water rights is also located in these tables. 
3. Listed water rights are included in the 1996 Memorandum of Agreement Regarding Utilization of Skagit River Basin Water Resources for instream and Out 

of Stream Purposes. Total combined water right available from the river, streams, or a combination of both is 55.39 cfs. The total water right not subject to 
Lower Skagit River Instream Flows is 42.59 cfs. Withdrawals from the Cultus Mountain Streams (Gilligan, Mundt, Turner, and Salmon Creeks) are subject 
to Cultus Mountain Instream flow rules. As a result of the cumulative nature of these water rights, forecasted water use and water right status is detailed 
only on a cumulative basis. 

4. Total annual quantity for existing claims, permits, and certificates is limited as follows: 
 Mundt Creek: 3,886 afy 
 Gilligan Creek: 3,700 afy 
 Turner Creek: 3,022 afy 
 Salmon Creek: 307 afy 
 Cultus Mountain Streams and the Skagit River: 18,755 afy 

5. Interties with the City of Anacortes water system are available to the District on an “as-needed” basis: 
 Four interties (Avon, Riverbend, Lefeber, Fredonia) are connected to the Judy Reservoir Group A Water System (PWSID 79500E) with a projected 

production of 49.3 million gallons in 2013. 
 Seven interties are connected to the Fidalgo Island System (PWSID 03774Y) with a projected production of 49.4 million gallons in 2013. 
 The total projected production from all interties with the City of Anacortes is projected to be 98.7 million gallons in 2013. The existing agreement 

with the City of Anacortes limits the District’s use of the interties to 375 million gallons per year, resulting in an excess supply of 276.3 million 
gallons per year (848 afy). 

6. S1-00724C: Qi is 8.89 cfs (7.39 primary; 1.5 supplemental) and Qa is 3,700 afy (2,614 primary; 1,086 supplemental) in total with SWC 411. 
7. S1-00737C: Qa is 3,886 afy (2,076 primary; 1,810 supplemental) in total with SWC 26. 
8. S1-00739C: Qa is 3,022 afy (722 primary; 2,300 supplemental) in total with Claim 009333. 
9. S1-18219P: Qa of 307 afy is entirely supplemental to Claim 009332. 
10. S1-25129P: Qa of 3,700 afy is entirely supplemental to SWC 411 and Certificate S1-00724C. 
11. S1-27862P: Qa of 3,022 afy is entirely supplemental to Claim 009333 and Certificate S1-00739C. 

 
 
 
 
 
Please return completed form to the Office of Drinking Water regional office checked below. 
 

 
 Northwest Drinking Water 
Department of Health 

20425 72nd Ave S, Suite 310 
Kent, WA  98032-2358 
Phone: (253) 395-6750 

Fax: (253) 395-6760 

 
 Southwest Drinking Water 

Department of Health 
PO Box 47823 

Olympia, WA  98504-7823 
Phone (360) 236-3030 
Fax: (360) 664-8058 

 
 Eastern Drinking Water 
Department of Health 

16201 E Indiana Ave, Suite 1500 
Spokane Valley, WA  99216 

Phone: (509) 329-2100 
Fax: (509) 329-2104 

 



 

        

Table 3 

PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY (DISTRICT) 
JUDY RESERVOIR GROUP A (PWSID 79500E) WATER SYSTEM PLAN 

WATER RIGHTS SELF ASSESSMENT  20 YEAR FORECAST 

PERMIT 
CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 
DATE  

(List oldest 
first) 

SOURCE 
NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

EXISTING 
WATER RIGHTS 

FORECASTED WATER 
USE FROM SOURCES  

(20-year Demand) 

FORECASTED WATER 
RIGHT STATUS 

(Excess/Deficiency) 
Maximum 

Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
Permits/ 
Certificates 
1. Certificate 26 District 9-28-1917 

Mundt 
Creek or 
the Skagit 

River 

No. See footnotes. 2.5 cfs 1,810 afy     

2. Certificate 411 District 10-10-1929 Gilligan 
Creek or 
the Skagit 

River 

No. See footnotes. 1.5 cfs 1,086 afy  

3. GWP 2911 District 3-26-1953 Skagit River No. See footnotes. 2.0 cfs 1,440 afy  
4. GWP 3350 District 5-12-1954 Skagit River No. See footnotes. 8.91 cfs 6,400 afy   
5. S1-00724C District 10-30-1963 Gilligan 

Creek or 
the Skagit 

River 

Yes. See footnotes. 8.89 cfs 3,700 afy   

6. S1-00737C District 10-30-1963 Mundt 
Creek or 
the Skagit 

River 

Yes. See footnotes. 8.0 cfs 3,886 afy   

7. S1-00739C District 10-30-1963 Turner 
Creek or 
the Skagit 

River 

Yes. See footnotes. 6.2 cfs 3,022 afy   

8. S1-*18219P District 10-30-1963 Salmon 
Creek and 
the Skagit 

River 

Yes. See footnotes. 4.0 cfs 307 afy
 

  

9. S1-25129P District 11-16-1987 Gilligan 
Creek and 
the Skagit 

River 

Yes. See footnotes. 13.15 cfs 3,700 afy   

10. S1-27862P District 10-22-1997 Turner 
Creek and 
the Skagit 

River 

Yes. See footnotes. 6.6 cfs 3,022 afy   



 

        

Claims 
1. 009333 

District Prior to 
1917 

Turner 
Creek or 
the Skagit 

River 

No. See footnotes. 4.3 cfs 2,300 afy  

2. 009332 District Prior to 
1917 

Salmon 
Creek or 
the Skagit 

River 

No. See footnotes. 1.8 cfs 307 afy  

3.     
4.     
TOTAL ************** ********* ********* **************** 55.39 cfs 18,755 afy 25.41 cfs 10,659 afy 29.98 cfs 

excess 
8,096 afy 

excess 

INTERTIE NAME/ 
IDENTIFIER 

NAME OF PURVEYOR  
PROVIDING WATER 

EXISTING LIMITS ON 
INTERTIE USE 

FORECASTED 
CONSUMPTION 

THROUGH INTERTIE 

FORECASTED 
INTERTIE SUPPLY 

STATUS 
(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa)

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
1. Avon City of Anacortes See footnotes 

for intertie 
information. 

  

2. Riverbend City of Anacortes   
3. Lefeber City of Anacortes   
4. Fredonia City of Anacortes   
TOTAL       ********************************************   

PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 

PENDING WATER RIGHTS
Maximum Instantaneous Flow 

Rate (Qi) Requested 
Maximum Annual Volume  

(Qa) Requested 
1.  S1-27861 District 10-22-1997 No. See footnotes. 16.06 cfs
2.  S1-27860 District 10-22-1997 No. See footnotes. 12.8 cfs
3.  
4.  

 If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD call (800) 833-6388. 
 
DOH Form 331-373 (Updated 08/10) 
 
 To return form, please see reverse side.



 

        

Footnotes: 
1. Forecasted consumption is related to projected production as detailed in Table 4-13 of the District’s 2013 Water System Plan. 
2. Water rights listed are related to currently active sources. Storage and currently inactive water rights are listed in Table 7-1 and 7-2 of the District’s 2013 

Water System Plan. Additional information related to listed water rights is also located in these tables. 
3. Listed water rights are included in the 1996 Memorandum of Agreement Regarding Utilization of Skagit River Basin Water Resources for instream and Out 

of Stream Purposes. Total combined water right available from the river, streams, or a combination of both is 55.39 cfs. The total water right not subject to 
Lower Skagit River Instream Flows is 42.59 cfs. Withdrawals from the Cultus Mountain Streams (Gilligan, Mundt, Turner, and Salmon Creeks) are subject 
to Cultus Mountain Instream flow rules. As a result of the cumulative nature of these water rights, forecasted water use and water right status is detailed 
only on a cumulative basis. 

4. Total annual quantity for existing claims, permits, and certificates is limited as follows: 
 Mundt Creek: 3,886 afy 
 Gilligan Creek: 3,700 afy 
 Turner Creek: 3,022 afy 
 Salmon Creek: 307 afy 
 Cultus Mountain Streams and the Skagit River: 18,755 afy 

5. Interties with the City of Anacortes water system are available to the District on an “as-needed” basis: 
 Four interties (Avon, Riverbend, Lefeber, Fredonia) are connected to the Judy Reservoir Group A Water System (PWSID 79500E) with a projected 

production of 49.3 million gallons in 2013. 
 Seven interties are connected to the Fidalgo Island System (PWSID 03774Y) with a projected production of 49.4 million gallons in 2013. 
 The total projected production from all interties with the City of Anacortes is projected to be 98.7 million gallons in 2013. The existing agreement 

with the City of Anacortes limits the District’s use of the interties to 375 million gallons per year, resulting in an excess supply of 276.3 million 
gallons per year (848 afy). 

6. S1-00724C: Qi is 8.89 cfs (7.39 primary; 1.5 supplemental) and Qa is 3,700 afy (2,614 primary; 1,086 supplemental) in total with SWC 411. 
7. S1-00737C: Qa is 3,886 afy (2,076 primary; 1,810 supplemental) in total with SWC 26. 
8. S1-00739C: Qa is 3,022 afy (722 primary; 2,300 supplemental) in total with Claim 009333. 
9. S1-18219P: Qa of 307 afy is entirely supplemental to Claim 009332. 
10. S1-25129P: Qa of 3,700 afy is entirely supplemental to SWC 411 and Certificate S1-00724C. 
11. S1-27862P: Qa of 3,022 afy is entirely supplemental to Claim 009333 and Certificate S1-00739C. 

 
 
 
 
 
Please return completed form to the Office of Drinking Water regional office checked below. 
 

 
 Northwest Drinking Water 
Department of Health 

20425 72nd Ave S, Suite 310 
Kent, WA  98032-2358 
Phone: (253) 395-6750 

Fax: (253) 395-6760 

 
 Southwest Drinking Water 

Department of Health 
PO Box 47823 

Olympia, WA  98504-7823 
Phone (360) 236-3030 
Fax: (360) 664-8058 

 
 Eastern Drinking Water 
Department of Health 

16201 E Indiana Ave, Suite 1500 
Spokane Valley, WA  99216 

Phone: (509) 329-2100 
Fax: (509) 329-2104 

 



         

Table 1 

PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY (DISTRICT) 
SATELLITE SYSTEMS-WATER SYSTEM PLAN 

WATER RIGHTS SELF ASSESSMENT  EXISTING STATUS  

PERMIT 
CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 
DATE  

(List oldest 
first) 

SOURCE 
NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

EXISTING 
WATER RIGHTS 

EXISTING 
CONSUMPTION 

CURRENT WATER 
RIGHT STATUS 

(Excess/Deficiency) 
Maximum 

Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
Permits/ 
Certificates 
1. G1-*05743C 
(Certificate No. 8 
Page 3885-A)  

Alger 
Community 
Club, Inc. 

9-21-1960 Well 
Alger No 100 gpm 100 afy  21.3 afy  78.7 afy 

excess 

2. G1-25994C District 12-5-1990 Well 
Cedargrove

No 262 gpm 53.8 afy 25.4 afy 28.4 afy 
excess 

3. G1-25509C District 8-25-1989 Well
Rockport 

Yes. See footnotes. 95 gpm 19.0 afy 9.3 afy 9.7 afy 
excess 

4. G1-20763P District 7-24-1973 Well 
Skagit View 

Village 

Yes. See footnotes. 200 gpm 38.4 afy  11.3 afy 27.1 afy 
excess 

5. G1-28137P District 6-4-2002 Well
Marblemount 

No 150 gpm 9.4 afy  4.8 afy 4.6 afy 
excess 

6. G1-25755C District 6-26-1990 Well
Mountain 

View 

No 41 gpm 3.8 afy  3.3 afy 0.5 afy 
excess 

Claims 
1. 

    

2.     
3.     
4.     
TOTAL ************** ********* ********* ****************    

INTERTIE NAME/ 
IDENTIFIER 

NAME OF PURVEYOR  
PROVIDING WATER 

EXISTING LIMITS ON 
INTERTIE USE 

EXISTING 
CONSUMPTION 

THROUGH INTERTIE 

CURRENT INTERTIE 
SUPPLY STATUS 

(Excess/Deficiency) 
Maximum 

Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa)

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
1. Fidalgo Island water system 
interties 

City of Anacortes See 
footnotes for 

intertie 
information 

  

2.   



         

3.   
4.   
TOTAL       ********************************************   

PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 

PENDING WATER RIGHTS
Maximum Instantaneous Flow 

Rate (Qi) Requested 
Maximum Annual Volume  (Qa) 

Requested 
1.     

2.  
3.  
4.  

 
If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD call (800) 833-6388. 
 
DOH Form 331-371 (Updated 08/10) 
 To return form, please see reverse side.



         

 
Footnotes: 

1. District satellite water systems: 
i. Alger (PWSID 01400K) 
ii. Cedargrove (PWSID 119174) 
iii. Rockport (PWSID 736006) 
iv. Skagit View Village PWSID 968795) 
v. Marblemount (PWSID AA6423) 
vi. Mountain View (PWSID 03774Y) 
vii. Fidalgo Island (PWSID 00932Y) 
viii. Potlach Beach (PWSID 69034L) 

2. Existing consumption is related to 2012 annual production. 
3. Interties with the City of Anacortes water system are available to the District on an “as-needed” basis: 

 Four interties (Avon, Riverbend, Lefeber, Fredonia) are connected to the Judy Reservoir Group A Water System (PWSID 
79500E) with a projected production of 49.3 million gallons in 2013. 

 Seven interties are connected to the Fidalgo Island System (PWSID 03774Y) with a projected production of 49.4 million 
gallons in 2013. 

 The total projected production from all interties with the City of Anacortes is projected to be 98.7 million gallons in 2013. 
The existing agreement with the City of Anacortes limits the District’s use of the interties to 375 million gallons per year, 
resulting in an excess supply of 276.3 million gallons per year (848 afy). 

4. G1-25509C: the total withdrawal in combination with G1-22623C (Washington State Parks and Recreation Commission) shall 
not exceed 100 gpm and 38.6 afy. 

5. The Potlach Beach water system (PWSID 69034L) uses saltwater from a marine water body and a water right permit is not 
required (Ecology POL 1015).  

 
 
 
 
Please return completed form to the Office of Drinking Water regional office checked below. 
 

 
 Northwest Drinking Water 
Department of Health 

20425 72nd Ave S, Suite 310 
Kent, WA  98032-2358 
Phone: (253) 395-6750 

Fax: (253) 395-6760 

 
 Southwest Drinking Water 

Department of Health 
PO Box 47823 

Olympia, WA  98504-7823 
Phone: (360) 236-3030 

Fax: (360) 664-8058 

 
 Eastern Drinking Water 
Department of Health 

16201 E Indiana Ave, Suite 1500 
Spokane Valley, WA  99216 

Phone: (509) 329-2100 
Fax: (509) 329-2104 

 



 

        

Table 3 

 
PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY (DISTRICT) 

SATELLITE SYSTEMS-WATER SYSTEM PLAN 
WATER RIGHTS SELF ASSESSMENT  20 YEAR FORECAST 

PERMIT 
CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 
DATE  

(List oldest 
first) 

SOURCE 
NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

EXISTING 
WATER RIGHTS 

FORECASTED WATER 
USE FROM SOURCES  

(20-year Demand) 

FORECASTED WATER 
RIGHT STATUS 

(Excess/Deficiency) 
Maximum 

Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
Permits/ 
Certificates 
1. G1-*05743C 
(Certificate No. 8 
Page 3885-A)  

Alger 
Community 
Club, Inc. 

9-21-1960 Well 
Alger No 100 gpm 100 afy  38.2 afy  61.8 afy 

excess 

2. G1-25994C District 12-5-1990 Well 
Cedargrove

No 262 gpm 53.8 afy 79.6 afy 25.8 afy 
deficiency 

3. G1-25509C District 8-25-1989 Well
Rockport 

Yes. See footnotes. 95 gpm 19.0 afy 13.8 afy 5.2 afy 
excess 

4. G1-20763P District 7-24-1973 Well 
Skagit View 

Village 

Yes. See footnotes. 200 gpm 38.4 afy  11.8 afy 26.6 afy 
excess 

5. G1-28137P District 6-4-2002 Well
Marblemount 

No. 150 gpm 9.4 afy  23.1 afy
(2033) 

13.7 afy 
deficiency 

6. G1-25755C District 6-26-1990 Well
Mountain 

View 

No 41 gpm 3.8 afy  See 
footnotes 

See 
footnotes 

Claims 
1. 

    

2.     
3.     
4.     
TOTAL ************** ********* ********* ****************    

INTERTIE NAME/ 
IDENTIFIER 

NAME OF PURVEYOR  
PROVIDING WATER 

EXISTING LIMITS ON 
INTERTIE USE 

FORECASTED 
CONSUMPTION 

THROUGH INTERTIE 

FORECASTED 
INTERTIE SUPPLY 

STATUS 
(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa)

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi)

Maximum 
Annual 

Volume (Qa) 
1. Fidalgo Island water system 
interties 

City of Anacortes See footnotes 
for intertie 

information. 

  



 

        

2.   
3.   
4.   
TOTAL       ********************************************   

PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 

PENDING WATER RIGHTS
Maximum Instantaneous Flow 

Rate (Qi) Requested 
Maximum Annual Volume  

(Qa) Requested 
1.     

2.  
3.  
4.  

 If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD call (800) 833-6388. 
 
DOH Form 331-373 (Updated 08/10) 
 
 To return form, please see reverse side.



 

        

 
Footnotes: 

1. District satellite water systems: 
i. Alger (PWSID 01400K) 
ii. Cedargrove (PWSID 119174) 
iii. Rockport (PWSID 736006) 
iv. Skagit View Village PWSID 968795) 

v. Marblemount (PWSID AA6423) 
vi. Mountain View (PWSID 03774Y) 
vii. Fidalgo Island (PWSID 00932Y) 
viii. Potlach Beach (PWSID 69034L) 

 
2. With the exception of the Marblemount water system, demand forecasts related to the District’s satellite systems have not been 

updated since the District’s 2007 Water System Plan. The Marblemount water system’s 20-year demand forecast is related to 
the 2033 information detailed in the District’s 2013 Water System Plan. 20-year forecasts for the remaining satellite systems are 
related to 2027 demand forecasts listed in the District’s 2007 Water System Plan. 

3. Interties with the City of Anacortes water system are available to the District on an “as-needed” basis: 
 Four interties (Avon, Riverbend, Lefeber, Fredonia) are connected to the Judy Reservoir Group A Water System (PWSID 

79500E) with a projected production of 49.3 million gallons in 2013. 
 Seven interties are connected to the Fidalgo Island System (PWSID 03774Y) with a projected production of 49.4 million 

gallons in 2013. 
 The total projected production from all interties with the City of Anacortes is projected to be 98.7 million gallons in 2013. 

The existing agreement with the City of Anacortes limits the District’s use of the interties to 375 million gallons per year, 
resulting in an excess supply of 276.3 million gallons per year (848 afy). 

4. The Mountain View water system is projected to be connected to the Judy Reservoir Group A Water System (PWSID 79500E) 
in the near future. A forecasted water use and water right status has not been completed for this satellite water system. 

5. G1-25509C: the total withdrawal in combination with G1-22623C (Washington State Parks and Recreation Commission) shall 
not exceed 100 gpm and 38.6 afy. 

6. The Potlach Beach water system (PWSID 69034L) uses saltwater from a marine water body and a water right permit is not 
required (Ecology POL 1015).  
 

Please return completed form to the Office of Drinking Water regional office checked below. 
 

 
 Northwest Drinking Water 
Department of Health 

20425 72nd Ave S, Suite 310 
Kent, WA  98032-2358 
Phone: (253) 395-6750 

Fax: (253) 395-6760 

 
 Southwest Drinking Water 

Department of Health 
PO Box 47823 

Olympia, WA  98504-7823 
Phone (360) 236-3030 
Fax: (360) 664-8058 

 
 Eastern Drinking Water 
Department of Health 

16201 E Indiana Ave, Suite 1500 
Spokane Valley, WA  99216 

Phone: (509) 329-2100 
Fax: (509) 329-2104 

 



  

 

 

 

APPENDIX B 

WATER FACILITIES INVENTORY FORM 
 

  

Skagit PUD Water System Plan Appendix B 
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Appendix B Skagit PUD Water System Plan 
 August 2014 



      MICHAEL R. FOX      

13.  WATER SYSTEM OWNERSHIP (mark only one)

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

9.  24 HOUR PRIMARY CONTACT INFORMATION

STREET ADDRESS IF DIFFERENT FROM ABOVESTREET ADDRESS IF DIFFERENT FROM ABOVE

7. OWNER NAME & MAILING ADDRESS6.  PRIMARY CONTACT NAME & MAILING ADDRESS

      PO BOX 1436

1.  SYSTEM ID NO.

RETURN TO:  Northwest Regional Office, 20425 72nd Ave S  STE 310, Kent, WA, 98032

2.  SYSTEM NAME 3.  COUNTY 4.  GROUP 5.  TYPE

79500 E SKAGIT A Comm 

MT VERNON, WA 98273-1436

ATTN

8. Owner Number  005410

Primary Contact Daytime Phone:

Primary Contact Evening Phone:

Primary Contact Mobile/Cell Phone:

Fax:

10.  OWNER CONTACT INFORMATION

Owner Daytime Phone:

Owner Evening Phone:

Owner Mobile/Cell Phone:

Fax: E-mail:

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

Not applicable (Skip to #12)

Owned and Managed

Managed Only

SMA NAME: SKAGIT COUNTY PUD 1 SMA Number: 103 

12.  WATER SYSTEM CHARACTERISTICS (mark ALL that apply)

Agricultural

Commercial / Business

Day Care

Food Service/Food Permit

1,000 or more person event for 2 or more days per year

Hospital/Clinic

Industrial

Licensed Residential Facility

Lodging

Recreational / RV Park

Residential

School

Temporary Farm Worker

Other (church, fire station, etc.):

Association

City / Town

County

Federal

Investor

Private

Special District

State

PO BOX 1436

ONE FORM PER SYSTEM

 SKAGIT COUNTY PUD 1 JUDY RES

ADDRESS

14.  STORAGE CAPACITY (gallons)

CITY STATE ZIP 98273

      SKAGIT COUNTY PUD 1
TITLE: MANAGER

      MT VERNON, WA 98273-1436

ATTN

ADDRESS

CITY STATE ZIP 98273

Owned Only

      

WA WA

24,120,000

--- SEE NEXT PAGE FOR A COMPLETE LIST OF SOURCES ---

01/15/2013Updated:

MOUNT VERNON

1415 FREEWAY DR 1415 FREEWAY DR

MOUNT VERNON

(360) 848-2132

(360) 610-3757

(360) 856-1808

  E-mail: wardell@skagitpud.org

(360) 848-4457

(360) 661-5630

(360) 661-4032

(360) 424-5440 fox@skagitpud.org

Printed: 03/20/2013

WFI Printed For:

Submission Reason: Annual Update

Quarter: 1

On-Demand

WATER FACILITIES INVENTORY (WFI) FORM

DALE C. WARDELL [MANAGER]

DOH 331-011 (Rev. 06/03) Water System Copy 1Page:Sentry DOH



S
o

u
rc

e 
 N

u
m

b
er

WATER FACILITIES INVENTORY (WFI) FORM - Continued

2.  SYSTEM NAME1.  SYSTEM ID NO. 3.  COUNTY 4.  GROUP 5.  TYPE

79500 E SKAGIT A Comm

LIST UTILITY'S NAME FOR SOURCE

AND WELL TAG ID NUMBER.

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR INTERTIED,

LIST SELLER'S NAME

Example:  SEATTLE

17
INTERTIE

18
SOURCE CATEGORY

15 16
SOURCE NAME

INTERTIE

SYSTEM

ID

NUMBER

W
E

L
L

W
E

L
L

 F
IE

L
D

W
E

L
L

 IN
 A

 W
E

L
L

 F
IE

L
D

S
P

R
IN

G

S
P

R
IN

G
 F

IE
L

D

S
P

R
IN

G
 IN

 S
P

R
IN

G
F

IE
L

D

S
E

A
 W

A
T

E
R

S
U

R
F

A
C

E
 W

A
T

E
R

R
A

N
N

E
Y

 / 
IN

F
. G

A
L

L
E

R
Y

O
T

H
E

R

P
E

R
M

A
N

E
N

T

S
E

A
S

O
N

A
L

E
M

E
R

G
E

N
C

Y

19
USE

S
O

U
R

C
E

 M
E

T
E

R
E

D

20

N
O

N
E

C
H

L
O

R
IN

A
T

IO
N

F
IL

T
R

A
T

IO
N

F
L

U
O

R
ID

A
T

IO
N

IR
R

A
D

IA
T

IO
N

 (
U

V
)

O
T

H
E

R

21
TREATMENT

D
E

P
T

H
 T

O
 F

IR
S

T
 O

P
E

N
 

IN
T

E
R

V
A

L
 IN

 F
E

E
T

22
DEPTH

23

1/
4,

 1
/4

 S
E

C
T

IO
N

S
E

C
T

IO
N

 N
U

M
B

E
R

T
O

W
N

S
H

IP

R
A

N
G

E

24
SOURCE LOCATION

SKAGIT COUNTY PUD 1 JUDY RES

C
A

P
A

C
IT

Y
 (

G
A

L
L

O
N

S
 

P
E

R
 M

IN
U

T
E

)

S01 JUDY RESERVOIR X X Y X 18900 NW NE 05 34N 05EX

S02 RANNEY WELL X X Y X 2800 NW NE 07 34N 04EX

S03 TOWNSHIP STREET X X Y X 55 600 NW NW 30 35N 05EX

S04 02200 C02200C/ANACORTES X Y X 2000 NW SW 09 34N 03E

S05 02200 CInAct 06/03/1991 02200C/ANACORTES X X 1500 NW SE 03 34N 02E

S06 InAct 06/03/1991 WHITMARSH 1 X X X 190 35 NW SE 03 34N 02E

S07 InAct 06/03/1991 WHITMARSH 2 X X X 18 35 NW SE 03 34N 02E

S08 02200 C02200C/ANACORTES X Y X 1000 SW SW 12 34N 03E

S09 02200 C02200C/ANACORTES X Y X 3250 SE NW 13 34N 03E

S10 02200 C02200C/ANACORTES(BEAVER MARSH X Y X 6900 SE SW 10 34N 03E

DOH 331-011 (Rev. 06/03) Water System Copy 2Page:Sentry DOH



29.  FULL-TIME RESIDENTIAL POPULATION

ACTIVE SERVICE 

CONNECTIONS

Unspecified

DOH USE ONLY!

APPROVED 

29893

2293

27600

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

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

25.  SINGLE FAMILY RESIDENCES (How many of the following do you have?) 0

A.  Full Time Single Family Residences (Occupied 180 days or more per year)

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

20134

0

A.  Apartment Buildings, condos, duplexes, barracks, dorms 1258

B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year

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

7466

0

A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 0

B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 2293

0

28.  TOTAL SERVICE CONNECTIONS

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

30.  PART-TIME RESIDENTIAL POPULATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

32.  REGULAR NON-RESIDENTIAL USERS

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

B.  How many days per month are they present?

31.  TEMPORARY & TRANSIENT USERS

A.  How many total visitors, attendees, travelers, campers, 

patients or customers have access to the water system 

each month?

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

public?

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

B.  How many days per month are they present?

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

33.  ROUTINE COLIFORM SCHEDULE                      
                                                                                       
                                                                                       

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

70 70 70 70 70 70 70 70 70 70 70 70

 35.  Reason for Submitting WFI:

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

SIGNATURE:

PRINT NAME:

DATE:

TITLE:

Update - Change   Update - No Change    Inactivate   Re-Activate  Name Change        New System  Other

WATER FACILITIES INVENTORY (WFI) FORM - Continued

2.  SYSTEM NAME1.  SYSTEM ID NO. 3.  COUNTY 4.  GROUP 5.  TYPE

79500 E SKAGIT  SKAGIT COUNTY PUD 1 JUDY RES

 65000

 

A

DOH USE ONLY!

CALCULATED

ACTIVE  CONNECTIONS

Comm

DOH 331-011 (Rev. 06/03) Water System Copy 3Page:Sentry DOH



  

 

 

 

APPENDIX C 

SANITARY SURVEYS 
 

2010 Sanitary Survey of Judy System 

2013 Sanitary Survey of Water Treatment Plant 
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APPENDIX D 

WATER SERVICE AGREEMENTS 
 

Skagit County Service Area Agreement from CWSP 

Skagit County Franchise Agreement 

City of Anacortes Joint Operating Agreement 

Water Supply Agreement with Samish Farms Water Association  

Water Supply Agreement with North Fir Island Water Association  

Water Supply Agreement with Sierra Pacific 
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Paqe Five

5. utility Location Preference:

All construction of said utility system and

appurtenances, service, repair, or relocation of the same,

performed along or across the County roads and/or rights-of-way

subject to this Aqreement, shall be done in a manner neither to

interfere unreasonably with the construction and maintenance of

other utilities, lines, public or private, drainage ditches and

structures, irrigation ditches and structures, located therein, nor

with the grading or improvement of such County roads, rights-of­

way, or other county property. The owners of all utilities, public

or private, installed in such County roads and/or rights-of-way

prior in time to the utility system and facilities of the District

shall have preference as to the positioninq and location of such

utilities so installed with respect to the District. such

preference shall continue in the event of the necessity of

relocatinq or changing the qrade of any such County road or right.­

of-way. The county will cooperate with the District regarding

separation of utilities as required by Department of Health

regulations.

6. Minimum Interference with Public Trayel:

All work done under this Franchise shall be done in a

thorough and workmanlike manner. In the installation of the

utility system and the openinq of trenches and the tunnelinq under

County roads and/or riqhts-of-way, the District shall leave such

trenches, ditches and tunnels in such a way as to interfere as

little as possible with public travel and shall take all due and

necessary precautions to guard the same, so that damage or injury

shall not occur or arise by reason of such work.

In the event of an emergency requirinq immediate action by

District for the protection of its facilities or the persons or

property, District may take such action and give such notice to ~.

'9305180070 Bll' 192 PG 05 , 1

elsom
Highlight





































































  

 

 

 

APPENDIX E 

2013 CULTUS MOUNTAIN WATERSHED MANAGEMENT PLAN 

TABLE OF CONTENTS 
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Anacortes Water Comprehensive Plan 

Technical Memorandum 

  

Date: November 22, 2010 

Subject: Watershed Control Plan Update 

To: File 

From: Eric Habermeyer and Jeff Hansen, HDR 

 

This technical memorandum presents an update to the City of Anacortes’ (City) Watershed 

Control Plan (WCP).   

1. Purpose of Watershed Control Plan  
The Washington Department of Health (DOH) is responsible for the regulation and protection of 

our State’s drinking water sources.  Compliance with DOH regulatory standards is achieved 

using a variety of methods, depending on the type of water source involved and the current 

and projected demand on the water system.  In systems where the primary source is surface 

water, such as a river, the source may be susceptible to contamination from a variety of 

sources throughout the watershed.  In an effort to address this issue, DOH requires a 

Watershed Control Program to be implemented to minimize the risk posed by these potential 

sources of contamination.   

The City initially developed its WCP in 2004, to meet the following objectives:   

• to describe the watershed;  

• maintain an up-to-date land use inventory;  

• identify potential sources of contamination;  

• describe watershed control measures;  

• evaluate water quality trends and monitoring practices;  

• evaluate treatment operations;   

• evaluate the risks associated with potential sources of contamination;  

• describe planned public education and outreach programs;  

• summarize existing emergency spill response and contingency plans; and 
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• provide recommendations for future watershed program improvements.   

To meet requirements in WAC 246-290-135, systems must update their watershed control plans 

every six years as part of updating Water Comprehensive Plans.   

This 2010 Watershed Control Plan Update (WCP Update) has been developed to document and 

summarize changes in the watershed, activities conducted by the City to manage and protect 

water quality of this source, and planned efforts to continue protecting the City’s Skagit River 

supply. 

2. Update Approach 
This WCP Update was prepared as part of the 2010 City’s Water Comprehensive Plan.  This 

update was developed by reviewing available data and information from the City.  In addition, 

Washington State Department of Ecology’s (DOE) Facility/Site Identification Database was used 

to develop the potential point source contaminant inventory.     

3. Watershed Description 
The term “watershed” can be defined in a variety of ways depending on the application and 

context.  The Washington Administrative Code defines the term, in relation to the regulation of 

drinking water, as “the region or area that ultimately drains into a surface water source that is 

diverted for drinking water supply; and affects the physical, chemical, microbiological, and 

radiological quality of the source.”  In the case of the Skagit River Watershed, this definition 

encompasses an extensive area and involves multiple jurisdictions.  For the purpose of 

regulation at the local level, this definition creates an impractical implementation area that 

covers thousands of square miles and extends into Canada.  It was therefore necessary to more 

narrowly define the area to be considered in the WCP and in this update document.   

The watershed was defined in the 2004 WCP using computer-based watershed delineation tools 

and elevation data from the U.S. Geological Survey.  No data were available for the portion of 

the watershed that extends into Canada, and since this area is outside of state and local 

jurisdiction, it was not included.  The Skagit River Watershed is comprised of Water Resource 

Inventory Areas 3 and 4, as defined by the Washington Departments of Ecology , Natural 

Resources, and Fish and Wildlife in 1970. 

The City’s WCP program area includes approximately 80 square miles within the Skagit River 

Watershed located in western Skagit County.  The program area is mostly contained within 

Water Resource Inventory Area 3, the Lower Skagit-Samish Basin.  Rolling foothills and 

floodplains characterize the terrain.  Natural vegetation includes species such as western 

hemlock, western red cedar, red alder, and Douglas fir.  Land use is dominated by forestry and 

agriculture.  The municipalities of Burlington, Concrete, Hamilton, Lyman, Mount Vernon, and 

Sedro-Woolley are located in the program area.  The primary population centers are Burlington, 

Mount Vernon and Sedro-Woolley. 
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Figure 1 depicts the program area location.  Additional detail is provided in the 2004 WCP.  The 

program area delineation has not changed from that presented in the 2004 WCP. 

4 Source Description 
The City owns and operates a regional water treatment plant located near Mount Vernon on the 

east bank of the Skagit River.  The plant was constructed and placed in operation in 1971.  The 

City’s water system serves Anacortes, La Conner, Oak Harbor, the Tesoro and Shell Oil 

Refineries, the Swinomish Indian Reservation, portions of the PUD service area, and numerous 

other industrial customers.  The supply for the City’s water treatment plant is from the Skagit 

River, where there is an intake providing water to the City and other jurisdictions.   

5 Water Quality 
Skagit County currently monitors water quality within the watershed at 41 permanent locations.  

Each site in the monitoring program is visited every two weeks where dissolved oxygen, 

temperature, pH, turbidity, conductivity, salinity, and fecal coliform are measured, with 

additional samples collected for total nitrogen, ammonia, nitrate, nitrite, total phosphorus and 

total suspended solids on a quarterly basis.   

Table 1 presents a comparison of water quality data collected in recent years at Site 29 - Skagit 

River at River Bend Road and Site 30 – Skagit River at Cape Horn Road.  These site locations 

are identified on Figure 1.   

Table 1 Water Quality Data for Two Monitoring Sites on the Skagit River  

Water Quality Parameter 
Unit 

Skagit River at River 

Bend Road Site #29  

Skagit River at Cape 

Horn Road Site #30  

 
 2003 – 2009 

Average 
2002 – 2006 
Average 

Fecal Coliform cfu 33 10 

Ammonia-N mg/L 0.06 0.02 

Nitrate/Nitrite-N mg/L 0.08 0.09 

Oxygen mg/L 11.10 11.31 

pH pH unit 7.32 7.29 

Suspended Solids mg/L 30 28 

Temperature °C 9.1 8.5 

Total Phosphorous mg/L 0.06 0.07 

Turbidity NTU 19.70 13.22 
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6. Land Use  
Land use in the program area is dominated by agriculture.  The majority of land is privately 

owned; public lands are located primarily within the city limits of municipalities.   

Skagit County is required to plan land use and zoning under the State’s Growth Management 

Act.  Land located within the program area and outside the city limits of municipalities is subject 

to regulation under the Skagit County Comprehensive Plan, land use and zoning regulations.  

Incorporated cities within the program area have individual comprehensive plans to regulate 

land use and zoning within city limits.   

Sources of potential water supply source contamination within the program area are of 

paramount concern in the development and implementation of the WCP.  To that end, a list of 

Potential Contaminant Sources (PCSs) was developed for use in the 2004 WCP.  The PCS list is 

comprised of parcels within the program area where the current land use designation is one 

considered to pose a threat to water quality in the Skagit River.    

Three aggregate groups of PCSs were created for use in the 2004 WCP:  

� Agriculture, including cropland, pasture, and orchards 

� Commercial/Industrial, including manufacturing, retail, construction, mining and other 

resource production 

� Transportation, including associated parking and maintenance facilities 

 

These PCS groups were developed by grouping activities associated with land use designations 

from the Skagit County Comprehensive Plan, which are assigned to individual parcels by the 

Skagit County Assessor’s Office.  Table 2 describes the types of contaminants associated with 

these activity groups.  Figure 1 depicts the location and extents of each of these designations 

throughout the program area. 
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Table 2 Activities and Contaminants Associated with PCS Groups  

PCS Group Activities Contaminants 

Agriculture Fertilizers/herbicides/pesticides 

Contained animal feeding operations 
Lagoons and liquid waste 

Irrigation/erosion of natural deposits 

Organic 

Inorganic 
Trihalomethanes 

Microbial 

Commercial/Industrial Fabrication/manufacturing 

Synthetics/plastic production 

Chemical/petroleum processing 
Wastewater discharge 

Organic 

Inorganic 

Trihalomethanes 
Microbial 

Radionuclides 

Transportation Maintenance/fueling areas 
Stormwater runoff 

Hazardous materials transport 

Organic 
Inorganic 

Trihalomethanes 

 
In addition, facilities regulated by DOE were considered potential sources of contamination.  

DOE is tasked with administration and enforcement of the National Pollution Discharge 

Elimination System (NPDES) in our State.  Authorized by the federal Clean Water Act, the 

NPDES permit program regulates point sources that discharge pollutants into waters of the 

United States.  DOE regulates these and other types of sites that pose a potential threat to the 

environment.  DOE regulated sites located within the program area (as of a November 2010 

review of DOE data) are listed in Table 3.  Figure 1 shows the location and type of each site. 

Within the program area, there are 189 potential point sources of contamination.  This is 

significantly more than the 95 potential point sources identified within the same area as part of 

the 2004 WCP.  The difference is likely due to changes in how DOE tracks and stores facility 

information.  Many of these facilities are close to or within the Cities of Burlington and Mt 

Vernon. 

According to DOE, there are 66 underground storage tanks within the program area and 18 

leaking underground storage tanks.  These sites could contaminate groundwater in the area 

and have the potential to affect the water quality at the source.   

Sites that handle or generate hazardous waste also present potential for surface and 

groundwater contamination.  The type of contamination that could occur is specific to each 

location and the materials being handled.   

Additionally, contamination can occur due to accidental discharges or spills from or on major 

roadways and other structures.  An inventory of such potential sources of contamination is 

provided in the 2004 WCP, and has not materially changed since it was initially developed.
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7. Watershed Control Program Strategies 

In the case of the Skagit River Watershed and the program area defined in this document, 
obtaining or maintaining complete control of all potential contaminant sources is impossible due 
to the wide variety of land owners and uses present.  In this situation, the goal of the WCP is 
not to control all potential contaminant sources, but to minimize the risk of potential 
contamination and the impact on the public drinking water supply if contamination does occur. 

The City identified the following program strategies in the 2004 WCP.  These strategies remain 
valid today, and the City plans to implement them as resources (both monetarily and in terms 
of staff time) allow during the six-year planning horizon.   

7.1 Public Education 

The most effective way to minimize the risk of source supply contamination in the program area 
is to educate the public about this risk.  Land owners and users within the program area are 
most likely to cause an accidental spill; they are most likely to be the first point of contact with 
emergency management agencies by reporting a spill; and they are most able to prevent 
accidents through conscientious management of potential sources of contamination.  The 2004 
WCP contains specific education activities the City plans to implement in the future. 

7.2 Emergency Notification 

Once an accidental spill occurs or a peak flow event becomes imminent, the focus of the WCP is 
to facilitate an appropriate response to protect the public drinking water supply.  Timely 
notification of key personnel at the state and local levels is essential in this situation.  Travel 
times of contaminants to the City or PUD water intakes can be very short and will necessitate a 
prompt response to protect the public drinking water supply.  Notification protocols are outlined 
in the 2004 WCP. 

7.3  DOE Permit Holder Notification 

This involves contacting individuals listed as holders of the environmental permits issued by 
DOE within the program area to describe and explain the WCP and explain to permit holders 
what they should do in the event of an accidental contaminant discharge.  The City will evaluate 
the feasibility and cost of implementing this measure within the next six years. 

7.4  Interlocal Agreements 

Implementation of the WCP is dependent upon coordination among municipalities within the 
program area.  The first step in fostering this coordination is to initiate communication with the 
governments of Burlington, Concrete, Hamilton, Lyman, Mount Vernon, Sedro-Woolley and 
Skagit County, as well as emergency management agencies, law enforcement, and other 
parties.  The City will consider entering into Memoranda of Agreement with such entities. 

7.5 Cooperation 

The key to success of this WCP is the development of cooperation among state and local 
agencies, municipalities in the program area, the City and the PUD.  These parties must be 
made aware of the WCP and their active, on-going role in its implementation.  Potential 
coordination activities are identified in the 2004 WCP.  The City will implement these measures 
as resources allow.   



! !! !!!
!! !!!!!! !!!!!!! !!!!! !!!!!! !!

! !! !!!
!

!!! !!!
!!!! !!
!
!!! !! !!!! !!! !!! !!!! !! !!! !! !!! !!!! !

! ! !! !!
!!! !! !! !!! !!!!!!!

! !!!!! !!!
! !!!
!!!!!!!

!! ! !
! !!!!!! ! !!!! !! ! !! !!!!

!

! !

! !!! !!
!

!!
!!!

! !
!

!
!

!! !! !!!
!!!

! !
!

!

Sedro-Woolley
Lyman Hamilton

Concrete

Burlington

Mt Vernon

��9

��9

��20
��11

���5

$1Anacortes 
Intake

$1
PUD Intake

29

30

1

93
8682

79
76
75

7472
71

69
68

6362
59

40
36

3231
30 26

189

188
187

186 185184

183
180

179
178177 176

175
174

173172171
170169 168

167 166165
164 163162

161
160159

158157

144 143141
136

122121

Figure 1
Watershed Control Program Area

Inventory of Potential Contaminant Sources
November 2010

City of Anacortes

Legend

DOE Facility Category

! Hazardous Waste

! Ecology Action Site

! Spills

! Toxics

! Waste to Resource

! Water Quality

! Water Reservoir

ProgramArea

CityLimits

Roads

Highway

Waterbody

Transportation

Industrial

City

Agriculture ¯
0 12,500 25,0006,250

Feet

!!
!!

!
!! !! ! !!! !!! !!!! !! !!! !!

!

! !!
! !

!
!

!! !!
!

!!!!
!
!

!
! !!

!! !!
!

! !!
! !!!!

!! !
!

! !! !!

!!!
!! !!

!!!
!!

!!!!!

! !
!!! ! !!!

!!
!!!!!! !

!! !
!

!
!! !!

! !!
!

! ! !! !!!
!

!

9
8

7 6
5

4 3
2
0

9998 979695
94 92
91

908988
8785 8483

81
80

78
7773 70

66 64
61 6058

5756 5554
53
52515049

4847

4645 4443
42

41

393837
3534

33

28 272524 23

22

20
17 1514

1312

156

155
154
153

152 150149148
147

146 145142
140 139

138
137

135
134

133132 131
130129

128
127

124
123

120118 117
116

115114

113
112

111110 108
104

103

102

101

Note:  
See Table 3 for listing of 
potential contaminant sourcesSkagit Co Monitoring Site30



Table 3 Potential Contaminant Sources

FID

DOE Facility 

ID Site name Type of Point Source Ecology program FID

DOE 

Facility ID Site name Type of Point Source Ecology program

0 349764 Aqua Jet Enterprises Revised Site Visit Program Toxics 91 13700 Goldenrod Tenancy in Common Construction SW GP Water Quality

1 7488656 Leclair Dairy Waste Pond Dam Site Ecology Action Site 92 3438911 Target Store 0696 Hazardous Waste Generator Toxics

2 1838 Farrells Auto Wrecking Revised Site Visit Program Hazardous Waste 93 65239992 1303 Village LUST Facility Toxics

3 32542885 Dallys Auto Body Hazardous Waste Generator Hazardous Waste Underground Storage Tank Toxics

4 97994478 Skagit County Public Utility 1 Emergency/Haz Chem Rpt TIER2 Water Quality 94 4814477 Burlington Cardlock Underground Storage Tank Hazardous Waste

5 36682659 Freeway Drive Texaco Haz Waste Management Activity Toxics 95 2671 PSC Skagit SVC Underground Storage Tank Toxics

6 39874293 Draper Valley Farms Mt Vernon Emergency/Haz Chem Rpt TIER2 Hazardous Waste 96 22184 Site Plan for Re Carpet Construction SW GP Water Quality

Industrial IP Toxics 97 12229 Fred Meyer/Fuel Stop 024 Underground Storage Tank Hazardous Waste

Industrial SW GP Toxics 98 23005 Skagit Transmission Lila Lane Moderate Risk Waste Toxics

7 14995166 Fuel Express Underground Storage Tank Toxics 99 35336572 Helena Chemical Co Burlington Emergency/Haz Chem Rpt TIER2 Toxics

Enforcement Final Hazardous Waste 100 14458 NW Plus Credit Union - Burlington Site Construction SW GP Water Quality

LUST Facility Hazardous Waste 101 5855 32 Lot Helgesen Residential Plat Construction SW GP Water Quality

8 23834 Sherwin Williams Co 8252 Hazardous Waste Generator Hazardous Waste 102 2978184 Fibrex Corp Industrial SW GP Hazardous Waste

9 49355844 Top Auto Inc Mt Vernon Underground Storage Tank Toxics Industrial IP Water Quality

10 45759235 Nelson Distributing Emergency/Haz Chem Rpt TIER2 Toxics 103 42487926 Arco 6194 Underground Storage Tank Toxics

11 1456761 Skagit Valley Herald Emergency/Haz Chem Rpt TIER2 Water Quality LUST Facility Waste to Resource

12 17285127 Washington Cheese Co Emergency/Haz Chem Rpt TIER2 Toxics 104 77927419 Fibrex Corporation Toxics Release Inventory Hazardous Waste

13 61364131 Dari Marketing Services Underground Storage Tank Toxics Emergency/Haz Chem Rpt TIER2 Toxics

14 36453625 Rental Service Corporation 566 Haz Waste Management Activity Hazardous Waste Hazardous Waste Generator Hazardous Waste

Emergency/Haz Chem Rpt TIER2 Water Quality Toxics Release Inventory Toxics

15 8191655 Island Construction Mt Vernon Non Enforcement Final Hazardous Waste 105 4477949 North Sound Marine Inc Emergency/Haz Chem Rpt TIER2 Hazardous Waste

401CZM Project Site Water Quality 106 23836 Burlington Walgreens Construction SW GP Waste to Resource

16 86757962 U Save Oil Co Inc Mt Vernon LUST Facility Hazardous Waste 107 82249852 Gull Industries Inc 294 LUST Facility Toxics

State Cleanup Site Voluntary Cleanup Sites

17 2678 Unocal Mt Vernon Bulk Fuel Emergency/Haz Chem Rpt TIER2 Hazardous Waste 108 53793776 Burlington Bulk Plant 296 LUST Facility Hazardous Waste

18 65436525 Tosco Corporation Site 25630731148 Underground Storage Tank Toxics Enforcement Final Spills

Haz Waste Management Activity Toxics 109 69895318 WA DOT Burlington Rio Vista Underground Storage Tank Toxics

19 2659 Mt Vernon Gasoline Spill Independent Cleanup Toxics 110 77756314 Texaco Station 121367 Haz Waste Management Activity Toxics

20 22941236 Kwik n Kleen Carwash & Foodmart Underground Storage Tank Toxics Hazardous Waste Generator Toxics

21 717314 Safeway Fuel Mt Vernon Underground Storage Tank Hazardous Waste Underground Storage Tank Toxics

22 50528846 Hawleys Automotive Underground Storage Tank Hazardous Waste 111 14636279 Americold Corp Burlington Emergency/Haz Chem Rpt TIER2 Toxics

23 69264124 Mt Vernon Exxon 262 LUST Facility Hazardous Waste Industrial SW GP Toxics

24 9977921 Lowes HIW 035 Hazardous Waste Generator Toxics 112 6460019 Raspberry Ridge Apartment Property State Cleanup Site Water Quality

25 5820586 Kwick n Kleen Enforcement Final Hazardous Waste 113 85527746 Burlington Edison School Dist Emergency/Haz Chem Rpt TIER2 Hazardous Waste25 5820586 Kwick n Kleen Enforcement Final Hazardous Waste 113 85527746 Burlington Edison School Dist Emergency/Haz Chem Rpt TIER2 Hazardous Waste

26 8396488 Leclair Farms Mt Vernon Dairy Waste to Resource 114 6043070 Ajax Inc Revised Site Visit Program Toxics

27 23526 Aquatechnex Beaver Lake AP Aquatic Plant and Algae Management GP Water Quality 115 25786278 Skagit Big Mini Mart 1 Underground Storage Tank Hazardous Waste

28 15912 Paulson Commercial Project Construction SW GP Water Quality 116 74486678 Glow Cleaners Emergency/Haz Chem Rpt TIER2 Hazardous Waste

29 65372773 Northwest Hay Sales Underground Storage Tank Toxics 117 7656 City of Burlington Municipal SW Phase II Western WA GP Water Quality

30 79423677 Anacortes WTP Emergency/Haz Chem Rpt TIER2 Water Quality 118 25796697 Burlington Wash Rack LUST Facility Toxics

31 3730 Anacortes Water Treatment Plant Water Treatment Plant GP Water Quality 119 93515752 WA Parks Northwest Region HQ Haz Waste Management Activity Hazardous Waste

32 5108482 Beaver Lake Quarry Sand and Gravel GP Spills 120 46849498 Hexcel Corp Hazardous Waste Generator Toxics

33 44421189 NC Machinery Co Mt Vernon Haz Waste Management Activity Hazardous Waste 121 8851127 Clear Lake Compactor Site Moderate Risk Waste Hazardous Waste

Underground Storage Tank Hazardous Waste Energy Recovery Hazardous Waste

34 11478272 Walmart 2596 Hazardous Waste Generator Water Quality Recycling Toxics

35 5581542 Gary Minton Property Underground Storage Tank Toxics 122 9160169 WA AGR Skagit 2 Hazardous Waste Generator Hazardous Waste

36 38531157 WA WSU Mt Vernon Res & Ext Unit State Cleanup Site Hazardous Waste 123 4535542 Skagit County Public Works Avon St Underground Storage Tank Hazardous Waste

Hazardous Waste Generator Toxics Emergency/Haz Chem Rpt TIER2 Hazardous Waste

Haz Waste Management Activity Toxics LUST Facility Waste to Resource

Industrial SW GP Toxics State Cleanup Site Water Quality

Underground Storage Tank Toxics 124 5448177 Burlington Edison Sd 100 Auxiliary Svc Emergency/Haz Chem Rpt TIER2 Hazardous Waste

37 16107 Walmart Supercenter 2596 Hazardous Waste Generator Water Quality Haz Waste Management Activity Waste to Resource

38 23590 Sherwin Williams 1729 Hazardous Waste Generator Hazardous Waste 125 27561372 Burlington Edison Bus Garage Emergency/Haz Chem Rpt TIER2 Hazardous Waste

39 65248552 Valley Oldsmobile Cadillac Underground Storage Tank Hazardous Waste 126 55536418 Pacific Pride Andis Road Emergency/Haz Chem Rpt TIER2 Hazardous Waste

40 61467836 Earl Hanson Hazardous Waste Generator Hazardous Waste 127 58128843 Roberts Co Inc Emergency/Haz Chem Rpt TIER2 Toxics

41 5235055 Hoag Road Dike 401CZM Project Site Toxics 128 84563866 Hearth Trends Inc Emergency/Haz Chem Rpt TIER2 Toxics

Construction SW GP Water Quality 129 97418151 Lakeside Industries Burlington Emergency/Haz Chem Rpt TIER2 Water Quality

Non Enforcement Final Water Quality 130 73449299 Burlington Bulk Plant LUST Facility Hazardous Waste

42 8610624 Fibres International Inc 4th Ave Storage & Handling Hazardous Waste 131 11671 Plat of Bendtsen Heights Construction SW GP Water Quality

Industrial SW GP Hazardous Waste 132 8659899 Buffalo Industries Energy Recovery Toxics

43 6569 Gateway Storage Park Construction SW GP Water Quality 133 9631174 Raspberry Ridge II State Cleanup Site Hazardous Waste

44 66456218 USA Petroleum Sta 188 LUST Facility Toxics 134 66314669 Whatcom Drums Emergency/Haz Chem Rpt TIER2 Toxics

Hazardous Waste Generator Hazardous Waste 135 21296 Burlington Hill Condominium Construction SW GP Water Quality

45 2235552 Cascade Ready Mix Garl Underground Storage Tank Water Quality 136 6665 Sedro Woolley STP Municipal IP Water Quality

Industrial IP Ecology Action Site Biosolids Toxics

46 48157755 Burlington Ford New Holland Inc Burlington Emergency/Haz Chem Rpt TIER2 Toxics 137 69293456 Holiday Market Underground Storage Tank Hazardous Waste

47 6417564 Home Depot 8561 Hazardous Waste Generator Water Quality 138 15235 WSDOT SR 11 ChuckAnut Construction SW GP Water Quality

48 5327890 Mutual Materials Co Mt Vernon Emergency/Haz Chem Rpt TIER2 Water Quality 139 1777686 Skagit Transit Emergency/Haz Chem Rpt TIER2 Ecology Action Site

49 4236 PR Burlington Properties Construction SW GP Water Reservoir 140 17669878 WA DOT Burlington Chuckanut Underground Storage Tank Hazardous Waste

50 82363767 Foothills Pontiac Buick Toyota Underground Storage Tank Hazardous Waste 141 13786924 Double k Farms Inc Burlington Underground Storage Tank Hazardous Waste

51 51752151 Arco 5955 Underground Storage Tank Hazardous Waste 142 74815578 Puget Propane Burlington Emergency/Haz Chem Rpt TIER2 Hazardous Waste

52 3036 Cascade Concrete Industries Sand and Gravel GP Water Quality 143 4428338 Sid Top Dairy Dairy Ecology Action Site

53 77426355 USA Petroleum 290 Emergency/Haz Chem Rpt TIER2 Toxics 144 17866918 Arts Auto Wrecking Industrial SW GP Toxics53 77426355 USA Petroleum 290 Emergency/Haz Chem Rpt TIER2 Toxics 144 17866918 Arts Auto Wrecking Industrial SW GP Toxics

LUST Facility Toxics Revised Site Visit Program Water Quality

Underground Storage Tank Hazardous Waste 145 6437826 Wolters Dairy LLC Dairy Water Reservoir

54 21276226 Sears Unit 2389/6170 Hazardous Waste Generator Water Quality 146 20311 Watson Properties Commercial Dev Construction SW GP Hazardous Waste

55 4737 Hopper Road Business Park Construction SW GP Water Quality 147 7816417 Sams Stop & Go Underground Storage Tank Hazardous Waste

56 96826483 Costco Wholesale 662 Haz Waste Management Activity Toxics LUST Facility Hazardous Waste

Underground Storage Tank Emergency/Haz Chem Rpt TIER2 Water Quality

Voluntary Cleanup Sites Municipal IP Waste to Resource

57 64937476 UPS Burlington LUST Facility Hazardous Waste 148 5019 Tri County Truss Inc Industrial SW GP Hazardous Waste

State Cleanup Site Toxics 149 649974 PSE Skagit Service Center Hazardous Waste Generator Water Quality

58 6874060 Larrys Auto & Truck Parts Inc Recycling Toxics 150 35686153 United General Hospital Emergency/Haz Chem Rpt TIER2 Hazardous Waste

Industrial SW GP Water Quality 151 19239 North Hill Resources Sand and Gravel GP Hazardous Waste

Revised Site Visit Program Toxics 152 5737459 De Boer Dairy LLC Dairy Waste to Resource

Storage & Handling Hazardous Waste 153 7236178 Skagit Farmers Supply II Underground Storage Tank Toxics

59 73997864 Country Convenience Clear Lake Underground Storage Tank Hazardous Waste 154 8358774 Pacific Woodtech Corporation Hazardous Waste Generator Waste to Resource

Enforcement Final Hazardous Waste Hazardous Waste Planner Toxics

LUST Facility Hazardous Waste 155 7472943 Douwe Dykstra Dairy Dairy Water Quality

60 8427430 Advanced H20 LLC Emergency/Haz Chem Rpt TIER2 Hazardous Waste Composting Ecology Action Site

61 1993 Tudor Site Commercial Construction SW GP Water Quality 156 5033 Dual State Investments Sand and Gravel GP Water Quality

62 2667 Olympic Pipe Line Co Allen Station Hazardous Waste Generator Hazardous Waste 157 92443888 Double K Farms Inc Underground Storage Tank Toxics

Emergency/Haz Chem Rpt TIER2 Waste to Resource 158 31347735 Dans Dairy Dairy Toxics

Oil Facility Contingency Plan Water Quality 159 57492751 Sakuma Brothers Processing Inc Underground Storage Tank Hazardous Waste

State Cleanup Site Water Quality Emergency/Haz Chem Rpt TIER2 Water Quality

63 16100 Johnson Dairy Farm Energy Recovery Waste to Resource Industrial IP Hazardous Waste

64 68744675 Commercial Aircraft Interiors Emergency/Haz Chem Rpt TIER2 Toxics 160 8017804 Harris Property Auto Recyling State Cleanup Site Hazardous Waste

Hazardous Waste Generator Toxics 161 35788228 Sun Energy Services LLC Underground Storage Tank Hazardous Waste

65 36345693 Cargill Animal Nutrition Emergency/Haz Chem Rpt TIER2 Toxics 162 54732941 Skagit Cardlock Systems UST 5218 LUST Facility Hazardous Waste

Industrial SW GP Water Quality Underground Storage Tank Toxics

Toxics Release Inventory Water Quality 163 3794013 Twogates Reg Holsteins Dairy Toxics

66 311283 His Place Community Church State Cleanup Site Hazardous Waste Non Enforcement Final Hazardous Waste

67 5332714 National Frozen Foods Mt Vernon Emergency/Haz Chem Rpt TIER2 Toxics 164 4348 WA DOT SR11 I5 Construction SW GP Water Quality

68 31426711 Transmart Petroleum Avon Bulk Pant LUST Facility Hazardous Waste Industrial SW GP Hazardous Waste

Emergency/Haz Chem Rpt TIER2 Hazardous Waste 165 316236 Lagerwood Farms Inc Dairy Hazardous Waste

State Cleanup Site Hazardous Waste 166 48556819 Concrete Shop Underground Storage Tank Toxics

Underground Storage Tank Hazardous Waste Enforcement Final Water Quality

Hazardous Waste Generator Toxics 167 3122006 Branshel Farm Dairy Hazardous Waste

69 46858985 Clear Lake Elementary School Emergency/Haz Chem Rpt TIER2 Toxics 168 77671279 Hamilton Log Yard Emergency/Haz Chem Rpt TIER2 Toxics

70 7226 DS Waters Haz Waste Management Activity Water Quality 169 5376956 CSR Associated Butler Pit Emergency/Haz Chem Rpt TIER2 Hazardous Waste

59973687 Hazardous Waste Generator Toxics 11591 Sand and Gravel GP Water Quality

70 DS Waters 169 CSR Associated Butler Pit

71 59973687 Olympic Pipe Line Co Bayview Terminal Hazardous Waste Generator Toxics 170 11591 Cemex Butler Pit Sand and Gravel GP Water Quality

Oil Facility Contingency Plan Hazardous Waste 171 5561833 Nielsen Brothers Inc Enforcement Final Water Quality

72 85862767 Edco Inc Industrial SW GP Hazardous Waste 172 6510 Cockreham Island Enforcement Final Water Quality

73 10532 Burlington Regional Stormwater Facilty Construction SW GP Water Quality 173 90279462 Skagit County Public Works Concrete Emergency/Haz Chem Rpt TIER2 Hazardous Waste

74 78427782 UAP Distribution Inc Emergency/Haz Chem Rpt TIER2 Hazardous Waste 174 9586 Concrete Northwest Peterson Sand and Gravel GP Water Quality

75 65722165 Valley Freightliner Haz Waste Management Activity Toxics 175 76238174 Concrete School District 11 Underground Storage Tank Hazardous Waste

Industrial SW GP Toxics 176 46574748 Loggers Landing Underground Storage Tank Toxics

76 704301 Jansma Construction Inc Recycling Water Quality 177 3098 Concrete Northwest Butler Pit Sand and Gravel GP Water Quality

77 7036275 Northwest Farm Foods Coop Emergency/Haz Chem Rpt TIER2 Waste to Resource Sand and Gravel GP Ecology Action Site

Industrial IP Ecology Action Site 178 74176417 Skagit Cardlock Systems UST 11238 Underground Storage Tank Hazardous Waste

Industrial IP Water Quality 179 34593771 Fast Break Operations Underground Storage Tank Hazardous Waste

78 7739758 De Vries Dairy LP Dairy Ecology Action Site 180 7356 Town of Concrete WTP Improvements Construction SW GP Water Quality

79 4481712 Martin Commercial Fueling Inc Emergency/Haz Chem Rpt TIER2 Hazardous Waste Biosolids Toxics

80 83839671 Alice Devries Underground Storage Tank Toxics 181 8085730 Concrete STP Enforcement Final Water Quality

LUST Facility Municipal IP Waste to Resource

81 42536776 Chevron Station 207730 Haz Waste Management Activity Hazardous Waste 182 57962132 PSE Upper Baker Generating Sta Haz Waste Management Activity Toxics

Underground Storage Tank Water Quality 183 9333187 GTE Northwest Incorporated 6634 Voluntary Cleanup Sites Toxics

82 56197864 Wilbur Ellis Co Mt Vernon Emergency/Haz Chem Rpt TIER2 Toxics 184 61443811 Philips Corner Rich or Dale Philips Emergency/Haz Chem Rpt TIER2 Toxics

83 29974694 Skagit Farmers Supply Burlington 1260 Underground Storage Tank Hazardous Waste 185 43943216 Texaco Station Peterson Underground Storage Tank Hazardous Waste

84 95774849 Skagit Farmers Supply Burlington 1276 Emergency/Haz Chem Rpt TIER2 Spills 186 44711491 Grandy Creek Grocery Underground Storage Tank Toxics

85 57726192 Fisher Sons Inc Hazardous Waste Generator Hazardous Waste 187 91913661 PSE Lower Baker Switchyard Independent Cleanup Hazardous Waste

86 8574870 Draper Valley Farms Burlington Emergency/Haz Chem Rpt TIER2 Water Reservoir 188 9410484 PSE Upper Baker River Generation Emergency/Haz Chem Rpt TIER2 Toxics

87 54933375 Skagit River Steel & Recycling Inc Underground Storage Tank Hazardous Waste 189 8529946 PSE Lower Baker Dam Non Enforcement Final Toxics

Energy Recovery Toxics

Industrial SW GP Hazardous Waste

88 8009 Dynes Farm Inc Enforcement Final Toxics

89 8277655 Nookachamps Wetlands Mitigation Bank Non Enforcement Final Waste to Resource

401CZM Mitigation Site Toxics

90 9353808 Devries Dairy Waste Pond Dam Site Hazardous Waste
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Definitions 
Abandoned Water Service – A water service that for a period of 10 or more consecutive years: 
has been disconnected, whose account has been terminated, meter has been removed, or that has 
shown no water use. 

Applicant - Any individual person, firm, or organization who requests service(s) from the 
District.  Once the work applied for is complete, the Applicant normally transitions to being a 
Customer. 

Backflow – The undesirable reversal of flow of water or other substances through a cross-
connection into the public water system or consumer’s potable water system. 

Commission – The Board of Commissioners of Public Utility District No. 1 of Skagit County, 
Washington. 

Connection – A physical attachment to the District’s water system for the purpose of allowing 
water service. 

Consumption Charge – A charge levied by the District for water usage under one of the 
District’s rate schedules. 

Critical Areas – Areas defined by the Skagit County Comprehensive Plan as Critical Areas 
under the Growth Management Act. 

Cross Connection - Any actual or potential physical connection between a public water system 
or the consumer’s water system and any source of non-potable liquid, solid, or gas that could 
contaminate the potable water supply by backflow. 

Customer – Any individual person, firm, or organization that purchases water; or is legally 
responsible for the purchase or payment for water from the District. 

CWSP – Skagit County Coordinated Water System Plan 

Deduct Service – Water service for the sole purpose of determining the amount of water not 
delivered to the sanitary sewer from the Customer’s premises. 

Detector Check Meter – A meter that registers usage on a fire service, but does not measure the 
quantity of usage (e.g. used to register use of a customer’s fire protection system) 

Disconnection of Service – Turn-off of an existing water service by the District for failure of a 
Customer to meet one or more of the District’s terms of service. 

District - Public Utility District No. 1 of Skagit County 

DOH – Washington State Department of Health 

Double Check Detector Meter – A water meter, typically on a fire sprinkler system, that 
registers minor usage of water, but not the total quantity of use (during a fire suppression event) 
through a Customer’s fire protection system. 

Extension – Additions to the District’s water mains and/or related distribution facilities, for the 
purpose of providing water service at properties not previously served by a District-owned water 
main. 
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General Manager – The General Manager of Public Utility District #1 of Skagit County  

Gridding – Installation of water mains connecting to each other from different directions, for the 
purpose of allowing redundancy in the event of shutting down a main; improving fire flows or 
other hydraulic conditions; etc. 

Group A Water System – A Group A water system is defined in WAC 246-290-020 as a public 
water system: with 15 or more service connections used by year-round residents for 180 or more 
days within a calendar year, regardless of the number of people; or regularly serving at least 25 
year-round (i.e. more than 180 days per year) residents, or that provides service opportunity to 25 
or more of the same nonresidential people for 180 or more days within a calendar year, or that 
serves 25 or more different people each day for 60 or more days within a calendar year, or that 
serves 25 or more of the same people each day for 60 or more days but less than 180 days within 
a calendar year, or that serves 1,000 or more people for two consecutive days within a calendar 
year.  (See Section 7.2.1) 

Group B Water System – A Group B water system is defined in WAC 246-290-020 as a public 
water system that does not meet the definition of a Group A water system.  (See Section 7.2.2) 

Installation Charge – The charge levied by the District and payable by an Applicant for 
installing all or a portion of that Applicant’s water service from the distribution main to the 
Applicant’s private water service line. 

Irrigation Meter – A meter installed solely for the purpose of metering irrigation water to a 
Customer’s premises. 

Latecomers’ Agreement – A written agreement providing for reimbursement of a portion of the 
costs of an extension to the financier of the extension, repaid by new Applicants fronting and 
connecting to the extension, repaid via the District. 

Latecomer’s Fee – A reimbursement, paid by an Applicant for a new water service, of a portion 
of the costs of an extension to the financier of that extension, usually based on the front footage 
of the Applicant’s property. 

Limited Access Lot – A parcel of land that does not front a road, but gains access to that road by 
means of an easement over adjacent contiguous lots that do front the road. 

LUD – Local Utility District 

Meter Charge – A charge levied by the District on a regular basis (e.g. monthly or bimonthly) 
for water service during a particular time period, irrespective of consumption during the time 
period covered. 

Meter Installation Charge – See Connection Charge  

Point of Delivery – That point where the customer’s water pipe is connected to the District’s 
distribution system or transmission system (typically at the District’s meter).   

Refund Agreement – See Latecomer’s Agreement 

Rural – Rural lands are all lands which are not within an urban growth area and are not 
designated as natural resource lands having long term commercial significance for production of 
agricultural products, timber, or the extraction of minerals. 
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Satellite Management Agency (SMA) – A person or entity that is approved by DOH to own or 
operate more than one public water system on a regional or county-wide basis, without the 
necessity for physical interconnection between such systems. 

Satellite Water System (SWS) – A water system which is owned, operated, and/or otherwise 
served by the District and which has a separate water supply not served regularly from the 
District’s primary source, transmission and distribution network. 

Seasonal Recreation Lot – A parcel of land that is used principally for recreational purposes 
and principally by recreational vehicles during a limited number of months per year. 

SEPA – State Environmental Policy Act 

Service Activation Charge – A charge for the establishment and/or setup of an account. 

Service Deposit – A deposit by an Applicant when opening a new water service account with the 
District. 

Skagit County Comprehensive Plan – The current edition of Skagit County’s comprehensive 
plan prepared under applicable state law and adopted by the Board of Commissioners of Skagit 
County. 

System Development Fee – A charge levied by the District on an Applicant, representing the 
Applicant’s proportional share of investment in capital facilities that have broad application to 
the District’s water system. 

Temporary Water Service – Metered water service provided for use at a specified site on a 
short-term, temporary basis (Sec. 2.7.1).   

Termination of Service – Complete cessation of water service to a Customer at a specific 
location by the District, normally accompanied by closing of the Customer’s account for that 
water service. 

Urban – An urban growth area is an area within which urban growth shall be encouraged and 
outside of which growth can occur only if it is not urban in nature.  The urban growth area is 
supplied with urban governmental services, and an urban density is targeted to be equal to or 
higher than four dwelling units per one acre. 

Water Service –  (1) The availability of District-supplied water at a point of delivery, 
irrespective of whether the customer actually uses District-supplied water, 
or 

 (2) a physical metered connection to the District’s water system for the 
purpose of receiving water. 

 (3) All pipe and materials, including but not limited to, the tapping saddle, 
corporation stop, water service piping, meter yoke, meter and meter box 
connected to the District’s distribution main extending to a point of delivery 
at or on the customer’s property where the customer’s water service line is 
connected to the outlet side of the District’s water meter in the meter box. 

Water Service Installation, Types One through Six – Methods and configurations by which an 
Applicant may receive water service from the District. 
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Water Service, Fire Protection – A water service installation that is dedicated to the fire 
suppression piping of a facility. A “fire protection water service” is prohibited from also 
providing potable domestic water service. 

Water Service, Irrigation – See Irrigation Service. 

Watershed – A geographic area that supplies surface water runoff or ground water that feeds 
any of the District’s water sources. 

Water System Plan – The most up-to-date edition of the District’s comprehensive water system 
plan which has been approved by the Washington State Department of Health; prepared under 
Washington Administrative Code Chapter 246-290 or 246-291; and describing the District’s 
water system, operations, and future needs. 

Wholesale Water Service – Water service provided to any person, firm, government, or 
organization for the purpose of resale to that entity’s own water Customers. 
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Section 1 
Introduction and Overview 

1.1 Purpose 

This Manual outlines the policies and procedures to be applied by District staff in providing 
water service to individual properties served by the District, managing extension and 
improvement of the District’s water distribution facilities, and providing service to satellite water 
systems owned or operated by the District.  Nothing in this Manual shall be interpreted to apply 
to District actions with regard to provision of electrical or other utility services besides water.  A 
copy of this document shall be available for the public during regular District business hours in 
the District’s office complex located at 1415 Freeway Drive, Mount Vernon, WA 98273. 

1.2 Application of Policies and Procedures 

In specific instances, the General Manager may, at his/her discretion, waive or modify the 
application of the policies and procedures described herein, including the application of standard 
fees and charges, provided that such waiver or modification allows for more effective or efficient 
achievement of District goals, objectives, and overall policies. 

In cases where such waiver or modification involves a significant cost, or where its relationship 
to existing policies is not clear, the General Manager must report any waivers or modifications to 
the Board of Commissioners within the next two regularly scheduled meetings of the Board. 

If authorized by the Board of Commissioners, specific fees and charges may be adjusted for 
inflation automatically on an annual basis.  Standard fees and charges may be modified/adjusted, 
and new fees and charges may be levied. 

1.3 Revision 

These Policies and Procedures codify all previous Resolutions of the District, effective the date 
of adoption by the Board of Commissioners. These Policies and Procedures may be revised, 
supplemented, or otherwise modified only by action of the Board of Commissioners; except that 
in an emergency situation the General Manager may make such reasonable modifications as 
he/she deems necessary; provided, however, such modifications are reported to and ratified by 
the Board of Commissioners within the next two regularly scheduled meetings of the Board.  

1.4 Conflict 

In case of conflict between this Policy and Procedures Manual and the provisions of any 
resolution of the Board of Commissioners, rate schedule, or special contract, the provisions of 
the resolution, rate schedule, or special contract shall apply.  
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1.5 Saving Clause 

If any clause, sentence, paragraph, section, or portion of these Policies and Procedures, for any 
reason shall be adjudged invalid by a court of competent jurisdiction, such judgment shall not 
affect, impair, or invalidate the remainder. 

1.6 Related Policies 

1.6.1 Water System Plan 

The District has prepared, and the Washington Department of Health has approved, a 
Water System Plan (Plan) for the District's service area.  This Plan projects service area 
needs over a 20-year time frame.  The District's capital improvement program and 
incremental extensions and improvements to the District's system must be consistent with 
the Plan, as updated from time to time, whether they are carried out by the District or a 
third party. 

Decisions on system extension, pipeline capacity, gridding, etc. will be guided by the 
Plan.  The District's General Manager will, at his/her discretion, determine the extent to 
which capital improvements are for the purposes of transmission or other general system 
needs; which are for the purposes of distribution within an area of the District; and which 
are for the sole benefit of a single subdivision or development.  When new developments 
are proposed, the District may require the Developer to dedicate permanent utility 
easements for installation of water pipelines and other facilities in order to facilitate 
construction of the overall District system in accordance with the Plan.  The District's 
share of the cost of new facilities will be determined by this Manual and by the General 
Manager. 

1.6.2 Skagit County Comprehensive Plan 

The District's function is not to plan land uses within its boundaries, but to respond to 
land uses planned for the urban and rural areas of Skagit County under the applicable 
land use plan of Skagit County or the respective cities.  The District's facilities, their 
encumbrances and their impact on the community will not be used as tools for 
implementing changes in the character or timing of planned land uses.   

1.7 Overview of PUD Organization 

A description of the PUD organization is provided in attached Figure 1-1. 

1.8 Funds and Fund Accounts 

The District is classified as a special purpose district and as a stand-alone governmental entity.  
Governmental accounting systems are established on a fund basis.  As defined as a governmental 
entity in the utility business, the governmental accounting profession defines our utility as a 
Proprietary Fund and further defines the utility as an Enterprise Fund.  Enterprise Funds are 
governmental classifications used to account for operations that are financed and operated in a 
manner similar to private business enterprises.  An Enterprise Fund has the intent of providing 
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goods or services to the general public on a continuing basis and the costs are primarily 
recovered through user charges. 

For management and administrative purposes, the District has established specific funds 
dedicated for tracking cash activities and balances in the following District functional areas:  

1.8.1 Revenue Fund 

Skagit County Washington, Public Utility District No. 1 Revenue Fund  

Commonly referred to as the “Revenue Fund” or “General Fund.”  This fund receives all 
income, revenues, receipts, and profits derived by the District plus any proceeds from the 
sale, lease, or disposition of any properties or facilities of the District.  The funds in this 
account are used for the purpose of operation and maintenance, repairs, renewals and 
replacements, and constructing additions, extensions, improvements, and principal and 
interest on bonds.  The Major Capital Fund is a sub-fund of the Revenue Fund for 
anticipated major expenditures. 

1.8.2 System Development Fund 

This account is comprised of funds received from new services based on the cost of 
existing and future capital improvements to serve customers.  The funds are restricted by 
the Commissioners of the District and used for growth related or capacity related 
projects. 

1.8.3 Consumer Deposit Fund 

This account is the accumulated outstanding deposits received from customers as a 
condition for service.  The funds are returned to customers by application to their account 
if a satisfactory payment record is maintained. 

1.8.4 Water Revenue Bond Funds 

Revenue bond funds are derived from District revenues and are set aside to be used solely 
for the purpose of paying principal and interest on bonds.  Sometimes, the District also 
sets aside funds to a Reserve Account within the Bond Funds as additional security for 
bond payments. 

1.8.5 Local Utility District Bond Funds 

Local Utility District Bond Funds are received from special assessments against 
properties that benefit from the installation of District facilities.  The LUD Bond Funds 
are used for principal and interest on bonds. 

1.8.6 Construction and Grant Funds 

Construction funds are most commonly obtained from the issuance of bonds and the 
proceeds are restricted for the use as stated in bond covenants.  They are usually used for 
large projects.  Grant funds are usually obtained from federal or state government and are 
also dedicated to specific projects and are typically large construction projects. 
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Section 2 
General Terms, Conditions, and Policies 

2.1 General Provision 

2.1.1 Scope 

Section 2 of this Water Code provides the General Terms, Conditions, and Policies for 
furnishing and receiving water service.  These terms, conditions, and policies are a part of 
all oral or written proposals, offers, agreements, and contracts for furnishing and 
receiving water service relating to the District. 

2.2 Water Service Policies 

2.2.1 General 

Consistent with sound business judgment, the District shall undertake to the fullest extent 
to furnish water to all inhabitants of the County who are in need of a potable water 
supply.  

The District will provide water service to undeveloped lots/parcels only after receipt of 
written notice or building permit from the local government with land use jurisdiction 
that the undeveloped lot/parcel is consistent with the jurisdiction’s land use plan. (1350) 

Water service requests for livestock watering and/or agricultural purposes may be 
allowed per Section 2.3.4. Such service shall not be converted to residential, commercial 
and/or industrial use without the prior approval of the District, which shall require the 
lot/parcel owner(s) to submit to the District a copy of the approved building permit for 
the proposed new use, issued by the local government having land use jurisdiction. Such 
building permit shall be considered warranty that the conversion is in compliance with 
the jurisdiction’s approved land use plan. (1350) 

The District shall execute an Agriculture Irrigation water service Agreement or Water 
Service Contract with an Applicant for each one-inch (1”) or larger irrigation service. The 
contract will outline the duties of the District to provide water and the duties of the 
Applicant in the use of the water, including a clause stating that if problems arise relating 
to District water source capacity or hydraulics, that water for irrigation or other non-
domestic demands may be limited or discontinued, as required by the District. Water use 
for irrigation is recommended during, and may be limited to, “off-peak” hours of 10:00 
p.m. to 5:00 a.m. each day, or such hours as the District may prescribe. (1714, 1937) 

2.2.2 Wholesale Water Service (383) 

The District will, upon request, assist and aid local water districts and municipalities 
when practical. 
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The District will provide water supply at cost to a local municipality desiring additional 
or supplemental supply.  

District cost for providing water supply consists of:  

 Production costs and expenses at the source.  

 Costs and expenses of treating, storing and delivering the water from the source of 
supply to the point of delivery or meter of the utilizing system.) 

 Expenses incident to operating and maintaining the facilities dedicated to such 
services, including an equitable allocation of indirect, supervisory and administrative, 
and general expense.  

 Taxes or payments in lieu of taxes.  

 Interest and principal payments on the indebtedness of the District properly 
assignable to the facilities dedicated to such service. (383) 

 Allocation for renewal and replacement of the facilities when required and to pay for 
facility improvements. (383) 

2.2.3 Special Contracts for Services (545) 

The Manager shall have the right, with the approval of the Commission, to fix special 
rates and enter into special contracts where service conditions are extraordinary and the 
existing rates cannot equitably be applied, provided that all such special contracts or rates 
shall be consistent with principles set forth in Sections 2.2.1 and 2.2.2, and that service 
provided by special contract shall be made available only if excess capacity in the 
District’s distribution and source of supply facilities is available.  

The District shall not sell or furnish water for the purposes of resale, except by special 
contract as directed and approved by the Commission.  

2.2.4 Owner/Agent Agreement (aka Application and Agreement 
for Services:  Landlords and Tenants) 

The District will allow tenants to assume sole financial responsibility for water service 
provided they have completed the necessary District requirements for initiation of service 
as stated in 2.4.3.  If the tenant has not initiated service and there is evidence that the 
service is in use, the Landlord shall be responsible and the service is subject to immediate 
shut-off unless such landlord has signed an agreement as indicated in this subsection.  

If a tenant has not terminated service and is the responsible party by previously initiating 
service, the District will only terminate service for the following reasons: 

 The tenant is not meeting the requirements and conditions of the District to continue 
service.  In this case, the District will initiate termination. 

 The tenant requests termination of service. 
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 The landlord signs an order to terminate because the tenant has not requested 
termination of service and no longer is a tenant of the premises, or the landlord needs 
the service off to protect the premises and to repair or maintain the premises.  The 
District will not terminate service for non-payment of rent to the landlord as RCW 
59.18.300 does not allow landlords to terminate utilities for non payment of rents. 

 A new tenant has indicated they are now new renters and meet the District’s 
requirements for initiation of service.  In this case, the District will terminate service 
in the name of the previous tenant and immediately activate service with the new 
tenant.   

If the Landlord wishes to remain the sole financial responsible party and not allow 
tenants to assume financial responsibility, the District will accommodate such 
request. 

As allowed in this subsection, a contract may be entered into by any owner of rental 
property for the provision of uninterrupted service to such property between 
tenancies.  The owner agrees to pay for water service charges during this period and 
until a tenant assumes responsibility for water service under these policies. 

2.2.5 Movement and Relocation of Water Services (1668-95) 

A Customer may have a water service relocated at their expense subject to standard 
District installation requirements.  The water service that is relocated shall be restricted to 
relocation on the same lot or parcel that it originally served.  The Customer shall be 
required to pay additional system development fees if the water service with meter is 
increased in size.  Refer to Section 4.2 for the system development fee formula.  The 
water service taken out of service due to relocation, if left in place, shall require a system 
development fee at the current applicable level if reactivated. The District may permit the 
movement and relocation of water services under the following conditions: (867) 

 When the continuation of a service at its present location appears unlikely to serve 
any useful purpose in the future or presents a hardship to the Customer, and  

 When the proposed future location is on the District’s water system where adequate 
water mains exist to properly serve the Customer requirements at that location, and 
(867) 

 When an amount equal to the estimated cost of removal and relocation is paid prior to 
relocation work and the work is authorized by a signed job order: the estimated cost 
shall be equivalent to a Type One or Type Two connection charge or a higher 
estimated amount, whichever is deemed sufficient by the District, and 

 If the proposed future location is on a pipeline on which a Latecomer’s Agreement is 
in force, an amount equal to the refund will be paid in addition to conditions listed 
above.  

After all work has been completed, all conditions satisfied, and all accounting completed, 
the Customer shall be billed for additional costs incurred over the payment(s), or 
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refunded any unused balance.  A service once removed under these conditions shall be 
considered nonexistent at the place from which it was removed. (867) 

2.2.6 Illegal Use of Water (1876-99) 

Withdrawal of District water from a non-metered connection, standpipe, or fire hydrant 
without a written water use contract with the District is prohibited.  Illegal use will be 
assessed at minimum, a basic charge equivalent to a monthly 4-inch meter charge for 
each month of use.  Extended illegal use and consumption charges will be based on the 
District’s estimate of use at the current consumption charge.  

2.3 Installation of Water Service (1350)  

2.3.1 Water Service Availability (1350)  

Water service cannot be provided unless water lines with sufficient supply are available 
and the location of the site where service is to be installed is contiguous to a water main, 
unless otherwise allowed within this Water Code per line extension requirements (see 
Section 6).  For accuracy and record keeping purposes, for the Applicant must provide 
building plans for cross connection review, site plans, and onsite sewer system disposal 
plans.  The site of the service installation must have an address assigned by the county or 
municipality.  

2.3.2 Meter Box Installation (1350) 

It is necessary to install the meter box at proper grade in order to make it level with 
existing or future sidewalk, driveways, or lawns.  The property owner must have the 
correct grade established, located, and marked for the benefit of the District service 
installation crew. 

2.3.3 Installation in Unimproved Areas (1350) 

It is not desirable from a security position to install water services in unimproved areas, 
and in the event such a request is made, it will be necessary for the applicant to present 
all applicable permits and/or approvals issued by the appropriate government agency or 
agencies.  See Sections 6.2.6, 6.5.6 and 6.6.7 for a listing of possible approvals to obtain.  

2.3.4 Other Uses (1350) 

Service for the purpose of watering livestock or other animals or for irrigation purposes 
may be allowed if the applicant provides an address from the local authorizing authority 
and meets other District criteria.  
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2.3.5 Installation Timing (1350) 

The application for water service and payment of fees thereof, implies the applicant is 
requesting the service be installed as soon as possible.  The District will turn on or install 
the service(s) or meter(s) as soon as the District’s schedule allows after the Applicant has 
completed the service application and paid all applicable fees and charges.  

2.4 Activating, Disconnecting, Reactivating and 
Terminating Service (1668, 1261) 

2.4.1 Service Order or Contract 

 Each Applicant desiring water service may make verbal or written application and 
may be required to sign an application form or contract prior to service connection. 
Application for water service will be made at the District’s office complex located at 
1415 Freeway Drive, Mount Vernon. 

 At the time of application, each Applicant shall be informed of the fees and charges 
for obtaining service(s).  (Service Activation Charge, See Appendix A, Table A-9)  
Any claimed or actual failure by the District to inform the Applicant shall not, 
however, relieve the Applicant of any such fees or charges. 

 Large industrial or commercial contracts shall contain such provisions and 
stipulations as may be necessary or desirable to protect the interests of both the 
District and Applicant.  

2.4.2 Agreement 

By acceptance of service, each Applicant agrees to be subject to all current and 
subsequently revised District policies, rates, charges, service requirements and 
regulations, with or without a written application or contract.  

The Applicant agrees that the District shall have the right to shut off the water service, 
with or without notice, for (1) repairs, extensions of the water line, (2) non-payment of 
water bills, or (3) any operating condition requiring suspension of service, and that the 
District shall not be responsible for any damage due to stoppage or interruption of the 
water supply.   

2.4.3 Initiation of Service 

Service will be initiated when the Applicant has met all District requirements and 
submitted: 

 Proper application and a demonstration of credit sufficient for reasonable assurance 
that service bills and fees will be paid. 

 Valid service and mailing address(es). 
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 Payments as required on delinquent accounts. 

 Payment of applicable deposits and other fees. 

The District will turn on or install the service(s) or meter(s) as soon as the District’s 
schedule allows after the Applicant has completed the service application and paid all 
applicable fees and charges. 

2.4.4 Separate Service for Each Lot, Property, or Dwelling or 
Establishment 

Each lot, property, dwelling or establishment is required to have a separate water service, 
EXCEPT as provided for in this subsection and Section 2.7, Temporary Water Service. 

 Each multi-family residential structure may be served by either a common meter or 
individual meters for each unit, at the option of the property owner and approval of 
the District. 

 Multifamily structures, commercial, industrial, institutional, or governmental 
Customers with facilities occupying multiple lots or structures under a single 
ownership may be served by either a common meter or individual meter for each 
structure, at the option of the owner and approval of the District. 

 Multi-tenant commercial, industrial, institutional, or governmental properties or 
structures may be served by either a common meter or an individual meter for each 
tenant, at the option of the owner and approval of the District. 

 A common meter may be used to provide water service to the main residence and an 
accessory dwelling unit if they conform to applicable zoning and applicable Skagit 
County and/or city regulations. 

 One meter may be used to provide water service to separate, non-rented, and 
primarily non-commercial structures on the same property, if they conform to 
applicable zoning and applicable Skagit County and/or city regulations.  

If common metering is used, the Applicant shall be responsible for the entire billing.  

Customers shall not provide water to any additional dwelling(s) without the prior written 
approval of the General Manager. 

2.4.5 Multiple Meters 

When a Customer’s service requires application of more than one rate schedule, one 
meter will be installed for each applied schedule.  Each meter will be billed separately 
unless otherwise specified in a special contract.  

2.4.6 Meter Removal for Unused Connections (1285) 

The District may remove the meter on water service connections unused for a period of 
one year.  At such time as the customer requests renewal of service within one year, the 
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District shall replace the meter for the existing turn on/reconnection fee (Table A-8).  At 
such time as the customer requests renewal of service after one year, the District shall 
replace the meter for the existing renewal of service fee (Table A-8).  If the District 
should determine that the existing service is unusable, the necessary restorations shall be 
made and the cost of replacement paid by the customer authorizing renewal of the 
service.  This cost shall be based on time and material not to exceed the existing “Type 1” 
New Service Installation Fee.  For meters larger than 1”, the cost shall be based on a time 
and materials basis. Meter Types are defined in Section 3; fees are addressed in Appendix 
A, Table A-8. 

2.4.7 Disconnection of Service (1285) 

 Service may be disconnected for good cause, including (but not limited to):  

 Violation of service requirements or regulations, rate schedules, contracts or 
plumbing codes. 

 Failure to pay fees or deposits. 

 Theft or illegal diversion of water. 

 Customer system leaks of which the District becomes aware and which cause or 
may result in significant water loss and/or property damage. 

 No one assumes responsibility for service. 

 Failure to pay water charges when due. 

 Failure to meet cross-connection control, installation and maintenance 
requirements. 

 Use of water in a manner which is seriously detrimental to the service being 
rendered to other Customers as further described in Section 2.5.3. 

 Indiscriminant use of water that has or may have a detrimental effect on wetlands 
of significance, as determined by Skagit County, and/or the failure to neutralize 
discharged water for the protection of aquatic life in the receiving water.  

 Service will not be disconnected for non-payment of bill without written NOTICE. 
(Ref. Sect. 3.3.4) The nature of the notice required and the period of time before 
disconnection for other than non-payment shall be reasonable under the particular 
circumstances with special consideration for the potential dangers to life and 
property.  

 After disconnection occurs (for other than non-payment), information concerning 
such action and the process for reconnection of service will be mailed to the billing 
address provided by the Customer. 

 The disconnection of service for any cause shall not release the Customer from the 
obligation to pay for water received, fees owed, and charges specified in this Manual 
or in any existing contract.  
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 Disconnection During Appeal:  (Ref. Sect. 2.8) 

At the District’s discretion, disconnection of service may be by locking meter 
isolation valves or physical disconnection as the District may choose. 

2.4.8 Turn On/Reconnection of Disconnected Service (1285) 

When service is disconnected for noncompliance with service requirements or 
regulations, nonpayment or fraudulent use, the service will not be reactivated until the 
situation is corrected to the District’s satisfaction.  

Before turn on/reconnection, the Customer will be advised of current charges for service 
turn on/reconnection.  (See Appendix A, Table A-9)  

Only authorized District personnel may initiate and turn on/reconnect service to a water 
service connection.  Appropriate charges, as specified in Appendix A, for turning on or 
reconnecting service will be assessed as applicable.  

2.4.9 Termination of Service by a Customer 

Except as may be otherwise provided for by a special contract or agreement with the 
District, when a change of occupancy or of legal responsibility takes place for water 
service to any premise being served by the District, the Customer may terminate service 
by notification:  in person, by telephone or in writing to the District within a reasonable 
time prior to such change.  The outgoing Customer may be held responsible for all 
service supplied to the date notification is received by the District.  The District reserves 
the right to read the meter(s) for a final bill and such reading(s) may be adjusted for 
consumption, if any, used by subsequent Customer(s).  The final reading may be 
estimated by mutual consent of the Customer and the District.  Under some 
circumstances the District may, at its option, require written authorization from the 
Customer paying for water service before terminating such water service.  

2.4.10 Reactivating Abandoned Service (1668-95) 

Water service can be reactivated in cases where water service to a dwelling, 
establishment, or parcel has been abandoned. An abandoned service is considered by the 
District to be nonexistent. In such cases, the Customer requesting reactivation of an 
abandoned service shall be required to pay the current applicable system development fee 
and reactivation of abandoned service charge as indicated in Appendix A, Table A-9.  An 
exception to the system development fee requirement may be made if the reactivated 
service is to serve the original intact dwelling or establishment; provided the original 
dwelling or establishment is continuing in the same scope and mode of activity as 
customarily served by the District when the service was previously active. 



December 22, 2009 

Section 2 – General Terms, Conditions, and Policies 2-9 
Water Policy Manual SkagitCountyPUD#1/2-00-172/2004ManualFiles/Section2Final.doc 

2.5 Service and Equipment Requirements 

2.5.1 Customer Facilities 

 Plumbing and Equipment:  The Customer shall install, own, and maintain all 
plumbing and equipment beyond the point of delivery, except meters and special 
facilities installed or furnished by the District.  The Customer’s plumbing is to 
conform to: 

 District’s service requirements and regulations. 
 Municipal, county, and state requirements. 
 Accepted modern standards as set forth in the Uniform Plumbing Code. 

2.5.2 Responsibility for Maintenance 

The District is responsible for maintaining its facilities and equipment to the point of 
delivery.  The Customer owns and maintains equipment beyond the point of delivery. 
(See Section 2.5.1)  

2.5.3 Safeguard of District Facilities 

The Customer shall provide space for, and exercise proper care to protect any of the 
District’s facilities on the Customer’s premises.  This shall include meters and other 
facilities installed by and remaining the property of the District.  Any person knowingly 
and maliciously damaging or tampering with District meters and other equipment, 
reconnecting a previously disconnected meter for the purpose of restoring utility service 
or tampering with any District equipment with the intent of defrauding or illegally 
diverting utility service shall be subject to prosecution by the District in accordance with 
Chapter 9A.56 RCW (Theft and Robbery)  In addition, in the event of unauthorized 
connection, and loss or damage to the District’s property, the District may collect from 
the Customer the charge for estimated unmetered water, the cost of facility repairs and 
replacement including the time and expense of District personnel, administrative costs, 
attorneys’ fees, and other costs authorized or awarded.  This charge will be in addition to 
the charge for estimated unmetered water.  

 The District may refuse or disconnect service to Customers when conditions are 
known by the District to be defective or out of compliance with codes, regulations or 
requirements.  The District is not liable for loss or damage to persons or property 
resulting from defects or negligence of others:  

 By the Customer beyond the point of delivery, or 
 In the Customer’s installation, facilities, or equipment. 

 When an individual’s action might endanger District property or interrupt water 
service, prearrangements can be made for a crew or service personnel to stand by.  
Cost for this service may be charged to the responsible party.  
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Should loss or damage occur to District property, the responsible party may be 
charged for repair or replacement cost, administrative time and expense, and 
estimated loss of unmetered water. However, if a District employee is at the site and 
approves the method and work, the charge to the Customer may be modified or 
waived.  

2.5.4 Access to Premises (1744) 

 The Customer is to provide District representatives with safe, clear access and entry 
to Customer premises for service related work.  The District’s facilities must remain 
unobstructed and accessible at all reasonable times so the District may: 

 Install, inspect, maintain, or remove District equipment or plumbing. 

 Read, connect, disconnect, or inspect metering devices. 

 Inspect Customer owned cross-connection control devices.  

 Inspect all water facilities on the premises for cross-connections.  At any time a 
cross-connection is discovered and it is not immediately remedied by the 
Customer, the District reserves the right to immediately terminate water service to 
the Customer until such cross-connection is removed or protected by an approved 
Backflow Prevention Assembly as required by the District. Such inspection shall 
not make the District responsible for guaranteeing the absence of cross-
connections. 

 For locked Customer premises where District equipment is located, the Customer will 
allow District access with its own lock and key.  

 The Customer shall provide space and protection for District facilities on the 
Customer’s premises, including meters, touch pads on outside walls and other 
equipment installed by and belonging to the District.  

 Although the Customer is responsible at all times for maintaining Customer-owned 
equipment, the District may inspect Customer equipment before or after service 
connection.  

However, such inspection, or lack of inspection, shall not be construed as placing upon 
the District any responsibility for the condition, or maintenance of the Customer’s 
plumbing, nor does it guarantee the absence of cross-connections in the Customer’s 
service.  

2.5.5 Cross Connection Control  

The District’s responsibilities include protecting the entire water system from actual and 
potential contamination.  Present state and federal regulations require that there shall be 
no cross-connection between a system furnishing potable water and a system furnishing 
non-potable water.  The Customer shall install cross-connection control assemblies when 
deemed necessary or when required by the District.  The entire cost of the installation 
shall be the responsibility of the Customer, and any assemblies shall remain its ownership 
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and its responsibility.  District representatives may make inspection of such assemblies 
periodically.  It shall be the Customer’s responsibility at all times to maintain its cross-
connection control assemblies in a fully functioning condition.  All Department of Health 
(DOH) requirements must be satisfied 

The installation and maintenance of any cross-connection that could endanger any water 
supply of the District is prohibited.  Existing or future water service to any premises will 
not be allowed to exist by the District if a cross connection control assembly required by 
the Department of Health or by the District is not documented in writing to be 
permanently installed, maintained, and tested annually.  Water service will be 
discontinued to any consumer that refuses admittance of District personnel to their 
premises for the purpose of cross connection control.  Water service will not be restored 
until such conditions or defects are documented to be correct.  The Customer shall pay 
District expenses incurred to enforce these provisions before water service is restored.  
(1744-97) 

The control or elimination of cross connections shall be in accordance with the provisions 
of the WAC 246-290-490 or subsequent updates.  The policies, procedure, and criteria for 
determining appropriate levels of protections shall be in accordance with the accepted 
procedures and practices defined in Cross Connection Control Manual-Pacific Northwest 
Section - American Waterworks Association, 6th Edition, or any superseding edition and 
Manual of Cross Connection Control–Foundation for Cross-Connection Control and 
Hydraulic Research, University of Southern California, current edition.  Policies will be 
interpreted and carried out by a State-certified cross connection control specialist or 
backflow assembly tester, whichever applies.  All cross connection control assemblies 
must comply with State DOH requirements. (1744-97) 

2.5.6 System Disturbances 

Water service shall not be utilized in such a manner as to cause severe disturbances or 
pressure fluctuations to other Customers of the District.  If any Customer uses equipment 
that is detrimental to the service of other Customers of the District, the District may 
require the Customer to install, at his own expense, equipment to control such 
disturbances or fluctuations.  

2.5.7 Interruption of Service 

 It is the District’s intent to provide adequate and continuous service with minimum 
interruption.  However, the District:  

 does not guarantee against occasional curtailment or failure of water service; 
 shall not be liable for resulting injury, loss, or damage; and 
 shall not be considered in breach of contract for temporary interruption of service. 

 Repairs or improvements to facilities requiring temporary service interruption will be 
expedited and timed to minimize Customer inconvenience.  When possible, a 
preceding notice will be mailed to the Customer, or left at the service address in a 
visible location, in advance of the service interruption.  
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 If the Customer’s water service fails, the Customer shall endeavor to determine if the 
cause is on the District’s side or the Customer’s side of the meter.  

When the District responds to a Customer call after service hours, and the problem is 
found to be with Customer equipment, the Customer will be notified and will be 
responsible for repairs. 

2.5.8 District Representation by Employees (1626) 

No inspector, agent, or employee of the District may ask, demand, receive or accept any 
personal compensation for any service rendered to water consumers or other persons, in 
connection with supplying or furnishing water by the District.  No promise, agreement, or 
representation of any employee or agent of the District with reference to the furnishing of 
water shall be binding on the District unless the same shall be in writing signed by the 
General Manager or authorized agents.  

2.6 District Facilities and Standpipes for Water Withdrawal 
for Agricultural Applications (1714-96) 

2.6.1 District Facilities (1714-96) 

The District may make facilities available to an agricultural community sponsor who 
shall be responsible for the monthly meter charge and all water withdrawals from District 
facilities.  The District may accept the sponsor, contingent on the extent of representation 
and benefit to the agricultural industry.  Sponsorship may be revoked at any time if the 
District deems it to be in its best interest.  The District will not make District facilities 
available to multiple sponsors.  

2.6.2 Backflow/Fill Pipe Responsibility (1714-96) 

The agricultural sponsor shall be responsible for backflow (cross connection) incidents 
from District facilities and standpipes.  District policy requires a fill pipe be attached to 
the tank receiving water from the standpipe.  There shall be an air gap between the end of 
the fill pipe and the top of the tank being filled.  The air gap shall be a minimum of twice 
the diameter of the fill pipe size, not less than one inch.  This method of backflow 
protection or an alternate method approved in writing by the District will be a continuing 
requirement.  District inspection of each tank and filling conveyance for conformance 
with Washington State regulations regarding backflow potential on an annual basis is 
required.  Violations can be cause for immediate revocation.  

2.6.3 Maintenance (1714-96) 

Beyond the meter, the agricultural community sponsor shall be responsible for standpipe 
maintenance and backflow device testing costs.  
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2.6.4 Installation of Additional Facilities to Meet Agricultural 
Needs (1714-96) 

The District may find that it is necessary to install additional facilities to meet agricultural 
needs.  Installation of additional facilities shall require approval of the District’s General 
Manager, and shall be on such terms as are reasonable at the time of installation.  

2.7 Temporary Water Service 

2.7.1 Short-term Water Service 

At the District’s discretion, temporary water service may be provided to accommodate 
special needs for water at a fixed site on a short-term basis (e.g. on-site needs for 
construction activities or summer irrigation).  Temporary water service may be provided 
from a fire hydrant or flushing assembly at a location specifically designated for this 
purpose by the District.  Short-term water service may be authorized for a period not 
exceeding three (3) months at a time. Upon expiration of the initial 3-month period, a 
Customer may request an extension of temporary service for one additional 3-month 
period.  No more than one extension will be granted, unless authorized by the General 
Manager. 

Procedures for authorizing short-term use shall be as follows: 

 When an Applicant desires to use a fire hydrant for short-term water service at a fixed 
site, the following procedures apply: 

 The Applicant shall obtain a Hydrant Use Permit from the District and retain a 
copy at the site accessing the hydrant or flushing assembly.   

 Metering is required for this type of use.  The Applicant shall obtain a fire hydrant 
meter from the District for use at that location. The Applicant will be charged for 
use of the meter and for actual water used, based on the appropriate District Rate 
Schedule in Appendix A. 

 The Applicant shall utilize only the hydrant or flushing assembly specifically 
designated by the Hydrant Use Permit. 

 The Applicant shall obtain a placard from the District that indicates a Hydrant 
Use Permit has been obtained.  At any time a hydrant is being used, the Applicant 
shall display this placard in a prominent position clearly visible from the street.  
The Applicant shall not provide this placard to any other person. 

 When an Applicant desires to use a fire hydrant for short-duration purposes at a fixed 
site (i.e. not exceeding three days), or for intermittent use by a mobile water tank (e.g. 
tanks on hydro seeding or public works maintenance vehicles), the procedures from 
paragraph (a) above shall apply, PLUS the Customer shall utilize a backflow-
prevention device approved by the District.  As a condition of obtaining a Hydrant 
Use Permit, the Applicant shall permit District inspection of equipment to be used, to 
ensure backflow-prevention assemblies are adequate. 
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2.7.2 Temporary Water Service for Relatives of District 
Customers Occupying Temporary Housing on the Same Lot 
or Property (1511-90) 

Section 2.4.4 indicates that a separate metered service connection is required for each 
dwelling.  There are cases wherein the need for domestic water to a second dwelling on 
the same lot and/or property may be required on a temporary basis; e.g., temporary 
housing for parents or in-laws, dependent relatives, etc.  

The District will consider variances to the separate meter requirement and allow a single 
meter for two residences on a single lot, in conjunction with written approval or Special 
Use Permits for the temporary dwelling approved by the appropriate County or City 
planning department. 

If the appropriate agency approves the application for placement of a temporary mobile 
home for relatives, the District will permit two dwellings to be served from one metered 
service.  At such time as the Applicant’s relative or the Applicant is no longer living in 
the temporary dwelling, the variance allowing two dwellings on one metered service will 
no longer be allowed and service to the temporary dwelling must be disconnected.  

Applications for a variance to allow two dwellings to be served by one metered service 
will require a copy of the written authorization from the agency that issued said permit.  

Any variance issued under the authority of this subsection will require approval of the 
General Manager, and the Applicant will be required to enter into a written agreement 
acknowledging this District variance is temporary.  

2.7.3 Fire Hydrant Use 

No person shall operate or tamper with a fire hydrant connected to the District’s water 
system, without the express written approval of the District or, in the case of an 
emergency threatening life or property, the approval of an authorized representative of 
the appropriate fire department.  In addition to the penalty established in Section 2.2.6, 
any person violating this provision shall pay for basic charge equivalent to a 4-inch 
monthly charge for each month of use and the amount of water used, as estimated by the 
District and based on the applicable rate schedule. 

Water Services for Fire Protection (179) 

 A water service for fire protection must be fitted with such fixtures only as are needed 
for fire protection and entirely disconnected from those used for other purposes. In no 
case shall any tap be made upon any pipe used for fire service purposes or any tank 
connected therewith, nor shall the use of any water be permitted through any fire 
service nor through any pipe, tanks, or other fixtures therewith connected, for any 
purpose except for extinguishing fire on the premises.  

 The full cost of installing fire protection lines including service from the mains must 
be borne by the Customer.  

 Rates for fire protection services are provided in Appendix A.  
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 No charge will be made for water used from fire protection service in extinguishing 
fire on the premises, if the owner or occupant of premises where such fire occurs 
gives written notice to the office of the General Manager within 10 days from the 
time of such fire and is attested to by a representative of the government having fire 
jurisdiction.  

 In event the General Manager determines that a Customer having a fire protection 
service may be using water from same in violation of paragraph (a) of this Section, a 
double check detector meter shall be installed on the fire-service line, without prior 
notice being given the Customer.  

 Should experience subsequent to such installation show that no water was being used 
in violation of paragraph (a) of this section, (either through no use being registered on 
the double check detector meter after installation or no increased use being registered 
on the regular meter after the fire line was metered) then the District shall make no 
charge for such installation and charges for fire protection service shall continue on 
the basis of paragraph (c) above as long as no use is registered. 

 Should experience subsequent to the installation of the double check detector meter 
indicate that water was being used in violation of paragraph (a) of this section, then 
the District shall charge the Customer for the cost of such installation and a meter 
charge for at least two meter reading cycles for each month of use. 

 In event that the procedure outlined in the third paragraph of subsection (e) above 
takes place, the Customer will become liable for appropriate water charges to 
compensate the District for the estimated quantity of water used during the period 
when paragraph (a) of this section was being violated.  

No Guarantee for Fire Protection 

Notwithstanding all other provisions for fire protection, or for other metered service, 
including water furnished to any fire hydrant or other equipment used, or which may be 
used for fire protection purposes, it is understood that the District cannot guarantee any 
minimum quantities of water or pressure of the water to be furnished for fire protection or 
water service, and the District shall not be liable in any manner for any loss or claim by 
reason of the quantity of water, or pressure of the same furnished for fire protection. 

2.8 Dispute Resolution  

2.8.1 Appearance before Commission 

Any Customer or other person who believes that he/she has been wrongfully treated by a 
decision of the District related to: 

 Termination of the delivery of water service or disconnection of the Customer; or 

 Refusal to deliver water service (i.e., not connect the Customer); or 

 Require the Customer to pay for water service previously delivered (i.e., transfer an 
outstanding balance to a new water account); or 
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 Require the Customer to make periodic payments in specific amounts to pay for water 
service previously delivered as a condition of receiving water service (i.e., require a 
payment plan); or 

 Require the Customer to provide security as a condition of receiving water (i.e., 
require a security deposit); or, 

 Require the Customer to pay a fee or penalty; (e.g., reconnection fee, account service 
fee, etc.); 

 or other issues as may be presented; 

may have that decision reviewed by the District’s Board of Commissioners.  

Binding Decision 

The decision of the Commissioners shall be a final decision of the District. 

Appearance Request 

A request for an appearance before the Commission must be made a minimum of eight 
(8) business days prior to the desired Commission meeting by the Customer or by 
someone with legal authority to act on the Customer’s behalf.  Each appearance request 
should include a description of both the decision to be reviewed and the relief requested. 
If the description and relief warrant, the District may require that the request be in 
writing. The Customer’s request must be directed to the Board of Commissioners, 
General Manager or Executive Assistant at the District’s office complex located at 1415 
Freeway Drive, Mount Vernon. 

Appearance Date 

The General Manager will set the date for the appearance within ten (10) business days 
after the hearing request is received by General Manager.  Unless otherwise indicated, the 
hearing will be held at the District’s Mount Vernon office. 

District’s Action Stayed Pending Receipt of Request for Appearance 

If a Customer: 

 Contacts the District within eight (8) business days after receiving notification, 
whether written or oral, of a decision of the District; and 

 informs the District that he/she intends to request an appearance before the 
Commission to review that decision; the District will stay the action which would 
have been taken unless to do so would cause substantial disproportionate harm to the 
District or it’s customers.  The stay will remain in affect for six (6) business days or 
until receipt of a formal request for an appearance, whichever is earlier.  Upon receipt 
of a formal request for an appearance the District will stay the action through the 
appearance absent substantial disproportionate harm. 
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Performance Pending Hearing 

All obligations which are not the subject of the dispute to be decided by the Commission 
shall be performed by the District and/or the Customer.  This shall include, in the case of 
a dispute over amounts to be paid, the payment of all non-disputed amounts. 

Failure to Appear 

If a Customer fails to appear before the Commission within thirty (30) minutes after the 
time set for the appearance, the Customer will be in default, and the Commission shall 
decide the disputed matter in favor of the District.  If the Customer fails to appear, the 
Customer’s request for another appearance will not be granted unless the failure to appear 
was caused by an emergency or because of the occurrence of an unforeseeable 
circumstance or event, which shall be determined by the General Manager.  In such case, 
the subsequent appearance must be held within ten (10) business days of the original 
hearing. 

Continuances 

Any request for a continuance shall be made to the General Manager, which shall grant 
such a continuance only in the case of an emergency or because of the occurrence of an 
unforeseeable circumstance or event. 

Representation 

A Customer may represent himself/herself or may be represented by an attorney, relative, 
friend, or any person other than a District employee.  If the Customer is to be represented 
by an attorney, the Customer must inform the District of that fact at the time the request 
for an appearance is delivered to the District, or if the services of an attorney are procured 
later, then as soon as such representation is arranged. 

Evidence 

The Commission may consider evidence which will assist the Commission in reaching a 
decision and may give effect to the rules of privileged communications (e.g., 
attorney/client privilege, husband/wife privilege, etc.) under the law.  Information that is 
irrelevant and unduly repetitious may be excluded.  Documentary evidence may be 
received in the form of copies or excerpts.  Each party shall have the right to ask 
questions of persons who make statements at the appearance.  

Legal Authority 

The Commission shall apply as the first source of law District Resolutions, Code and 
Regulations.  If District authority fails to adequately address the situation, the 
Commission shall resolve the issue(s) based upon the legal authority and reasoning 
available, including that found in the state and federal constitutions, statutes, and court 
decisions. 
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Review of District Action 

If the dispute involves a question of whether the Customer is indebted to the District, the 
District must establish the Customer’s obligation by a preponderance of the evidence.  If 
the dispute involves a question of whether a District decision is inconsistent with the 
regulations of the District, the Customer must establish by clear cogent and convincing 
evidence that the District action is unreasonable and in disregard of facts and 
circumstances. 
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Section 3 
Metering and Billing Procedures 

3.1 Metering (1876-99) 

3.1.1 Methods of Installation For New Metered Water Service 
Connections (1878-99) 

All new meter installations shall incorporate remote read meters.  Six (6) installation 
procedures are described below. Their respective water service fees are addressed in 
Section 4 and Appendix A. (1878-99) 

Type One (1878-99) 

Under a Type One installation, District will tap the water main, provide and install the 
service piping, meter with remote read device, and meter box and associated 
appurtenances.  (1878-99) 

Type Two (1878-99) 

Under a Type Two installation, the water service line has been installed to the meter box 
location at the Applicant’s property line as part of a water main extension by the 
developer/contractor and included in the water main extension cost.  The District will 
provide and install the meter with remote read device, meter box and associated 
appurtenances. (1878-99) 

Type Three (1878-99) 

Under a Type Three installation, the water service line, meter box, and associated 
appurtenances, less the meter, have been installed to the Applicant’s property line by the 
developer / contractor as part of a water main extension and included in the main 
extension cost.  The District provides and installs the meter.  (1878-99) 

Type Four (1878-99) 

Under a Type Four installation, the water service line, meter with remote read device, 
meter box, and associated appurtenances have been installed to the Applicant’s property 
line as part of a water main extension by the customer/developer and included in the main 
extension cost. (1878-99) 

Type Five 

Under a Type Five installation, a deduct service, consisting of water service line, meter 
with remote read device, meter box and associated appurtenances, will be installed 
downstream from and in series with the domestic service to a dwelling or structure. A 
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deduct service is intended and available for irrigation of minor landscaping and other 
incidental uses that will not enter the local sanitary sewer system, and shall not be larger 
than the adjoining meter. The deduct service may be installed concurrently with or after a 
Type One through Type Four domestic service, and may be used for the purpose of 
metering water use that may not be discharged into the public sewer system (reducing the 
sewer bill accordingly).   

Type Six 

Under a Type Six installation, District will tap a water main larger than 12 inches and 
less than or equal to 18 inches, other than concrete cylinder pipelines, provide and install 
the service piping, meter with remote read device, and meter box and associated 
appurtenances. 

Other General Requirements relating to Type One through Type Six 
metered water services 

 “Appurtenances”, relating to Type One through Type Six water services above, do 
not include pressure regulating or cross-connection control assemblies on the 
customer side (downstream) of the meter assembly. 

 For services other than a single family residence, applicants will be required to 
provide to the District a complete list of fixtures with their respective equivalent 
fixture unit values and a meter size determined by the applicant’s licensed plumber, 
architect or engineer, as outlined by following the current adopted Uniform Plumbing 
Code.(1878-99) 

 The District requires the installed water meter to meet the peak water demand.  The 
District may approve an alternative means to meet the peak water demand.  The 
required water meter size to be installed will depend on the peak flow requirement 
and the water pressure of the water main that will supply the metered water service. 
(1878-99) 

 Because hydraulic limitations can restrict the District’s ability to provide water for a 
service connection, the District reserves the right to limit the size of the water service 
to be installed.  This determination will be based on hydraulic considerations of the 
water main that will supply the metered water service. (1878-99)  

 The District shall execute a water service contract for each new non-deduct irrigation 
service(s), outlining the duties of the District to provide water and the duties of the 
applicant in the use of the water, including a clause such that if problems arise related 
to water system source capacity or hydraulics, water for irrigation or other non-
domestic demands can be limited or discontinued. Water for irrigation is 
recommended during, and may be limited to, “off peak” hours of 10:00 p.m. to 5:00 
a.m. each day, or such hours as the District may prescribe. 

 All charges, fees and expenses charged by local, State or federal agencies to the 
District to fulfill an Applicant’s service application shall be added to the cost of the 
Type One service installation. 
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 All service connections to the District system shall be billed according to the 
appropriate rate schedule in Appendix A. (1876-99) 

 Special meters may be installed on any account when the nature of the Applicant’s 
equipment and operation so indicates for correct rate schedule application and/or 
Applicant service improvement. 

Metered Services for Irrigation (1878-99) 

Either of two types of irrigation services may be utilized: deduct (Type Five) or non-
deduct (Types One through Four). These meter Types are described above. (1878-99) 

3.1.2 Standpipe, Flushing Assembly or Fire Hydrant Use  

Water use from fire hydrants, flushing assemblies or standpipes requires use of a fire 
hydrant meter. Additional details are provided in Sections 2.6, 2.7.3 and 4.1.5.  

3.2 Billing 

3.2.1 Meter Reading (1876-99) 

 Meters will be read on monthly or bimonthly cycles at the District’s option. 

Double check or reduced pressure detector meters will be read monthly.   

The District may alter or reroute its meter reading and billing cycle dates when 
such alteration or rerouting is in the best interest of the District.  

 Opening or closing readings may be prorated.  

3.2.2 Mailing and Notification 

The District will send bills and notices by first class mail.  Bills will be sent to the 
mailing address furnished by the Applicant.  An Applicant/Customer who does not 
provide a proper mailing address or a means of receiving mail, may be subject to 
disconnection. Failure to receive a bill or notice will not release the Customer from the 
obligation to pay for services provided.   

3.2.3 Issuance of Bills  

Bills will be issued monthly or bimonthly, depending on the reading cycle and assigned 
payment plan, and generally will be based on exact meter readings.  Bills may be 
estimated when: 

 Meter is not accessible to meter reader; 
 Meter is under snow or water; 
 Meter malfunctions; 
 Other circumstances beyond District control interfere with meter reading. 
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In the event that bills are estimated, an adjustment will be made at the time of the next 
regular billing that is based on an actual meter reading if available. 

3.3 Procedures for Collecting Past Due Accounts (1814-98) 

3.3.1 Water Bills (1814-98) 

Each water bill shall include a billing date.  The date will be the date the bill is mailed to 
the customer of record.  Each bill will have a past due date.  The past due date shall be 
eighteen (18) calendar days beyond the bill date. (1814-98) 

3.3.2 Delinquent Notices (1814-98) 

Delinquent bills shall be mailed to any customer of record that does not make payment of 
their water bill on or before the past due date shown on their water bill.  Delinquent 
notices shall be mailed to the customer of record fourteen (14) calendar days after the 
past due date.  The delinquent notice will allow the delinquent customer of record seven 
(7) calendar days to make payment. (1814-98) 

3.3.3 Late Charge 

In order to recoup a portion of the cost associated with collecting delinquent bills, a late 
payment charge at the rate of $5.00 or two percent (2%) per month, whichever is greater, 
will be applied to a customer’s bill for all unpaid balances fourteen (14) calendar days 
beyond the bill due date. 

3.3.4 Final Notice (1814-98) 

Final notices shall be mailed to customers of record notifying the Customer that their 
water service will be disconnected if payment is not received.  The final notice shall be 
mailed one (1) working day after pay by date specified on the delinquent notice.  The 
final notice will allow the customer of record five (5) working days to make payment. 
The District reserves the right to deviate from this schedule, however the sequence of 
events shall remain the same. (1814-98) 

3.3.5 Turn On/Reconnection Charges (1814-98) 

Water services that are disconnected will be levied a charge for turn on/reconnection. 
Turn on/reconnection charges will vary based on the time and day the turn 
on/reconnection is completed: 

 between the hours of 8:00 a.m. through 3:00 p.m. Monday through Friday excluding 
holidays;  

 outside the above hours Monday through Friday or on Saturday; or 

 Sundays and Holidays  
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Turn on/Reconnection charges for these situations shall be as indicated in Appendix A, 
Table A-9. Water services that are disconnected shall require the past due bill to be paid 
in full prior to turn on/reconnection. (1814-98) 

3.3.6 Collection in the Field 

Should a Customer choose to pay the District’s meter reader in the field at the time of 
disconnection, there will be a collection charge for this service, provided that payment is 
made prior to disconnection of the service. If the service has already been disconnected, 
the turn on/reconnection provisions of Section 3.3.5 above shall apply. The charge for 
Collection in the Field is provided in Appendix A, Table A-9. 

3.3.7 Hardship or Extenuating Circumstances (1814-98) 

The General Manager or Commercial Department employees are authorized to grant 
extensions or accept partial payments for water services for extenuating circumstances or 
hardship cases.  Extensions may be granted on a case-by-case basis.  Extensions or partial 
payments will not be automatic and may only be granted if requested as outlined in the 
past due notice.  Extensions or partial payments shall generally not exceed thirty (30) 
days in duration.  Complete payment for extensions allowed under this clause shall 
generally be made in full no later than thirty (30) days after the pay by date as specified 
in Section 3.3.4. A Customer’s failure to make payment within the extension period may 
result in disconnection of the Customer’s water service without further notification. 
(1814-98) 

3.3.8 Minimum Balances (1814-98) 

Balances due or credit balances of less than One Dollar ($1.00) for each Customer no 
longer on service will be adjusted to a $0.00 balance due/credit balance. (1814-98) 

3.3.9 Transfer of Previous Unpaid Accounts 

The District may transfer to any existing or new water service any unpaid charges for 
service previously rendered to the same Customer at any other location within the 
District’s service area. Such transferred balance shall be considered part of the 
Customer’s current obligation to the District as though the previous unpaid balance had 
been incurred at the present service address. The District may permit arrangement for 
payment of such transferred balance under the guidelines of Section 3.3.7. 

If it is determined that a Customer has an outstanding balance from a previous account 
with the District and is receiving Benefit of Service through a different account with the 
District, but not in the Customer’s name, the outstanding balance may be transferred to 
the active account. 

If it is determined that a Customer has an outstanding balance from a previous account 
with the District is eligible to receive a refund through a different account with the 
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District, whether or not in the Customer’s name, the outstanding balance may be 
deducted from the pending refund. 

3.4 Unduly High Water Bills (1440) 

3.4.1 Conditions (1440) 

The policy for adjusting unduly high water bills is subject to the following conditions: 
(1440) 

 Where the Customer, upon becoming aware or being made aware of the water loss, 
takes immediate steps to correct the faulty plumbing and/or equipment causing the 
loss. (1440) 

 Where the District is informed by the Customer that the problem has been corrected 
so that investigation, meter readings and records can be made reflecting the action 
and the effects thereof taken by the Customer and the dates of such action. (1440) 

3.4.2 Adjustment Procedure (1440)  

Such conditions having been satisfied, it shall be in order for the District to adjust the 
Customers’ water bills as follows: (1440) 

 Once the District has documentation i.e., receipts, photographs etc. that the leak has 
been repaired by the Customer, and/or the repair has been confirmed by the District, 
adjustments will be made; 

 If the consumption indicated on the high water bill exceeds the average 
consumption of the previous two years billing of the same period by 50%, the 
Customer shall be eligible for an adjusted water bill.  

 The adjusted water bill will be 1.5 times that of the average of the last two years’ 
billings for the same period. In the absence of two years’ billing history, the 
adjustment will be based on the previous year’s billing for the same billing period. 
In the absence of one year’s billing history, the adjustment will be based on the 
average of the previous two normal billing periods. 

 Adjustments will not be made for more than one billing period of excessive use 
within a twelve month period. 

 The District reserves the right to accept or deny any requests for adjustment. (1440) 

3.5 Adjusting Customer’s Water Bills Due to Loss by 
Leakage Due to a Declared Disaster Beyond the 
Customer’s Control (1512-90) 

It is recognized there may be cases that are dependent upon nature and totally beyond the 
Customer’s control: e.g., floods that inundate an area for durations longer than two days. (1512-
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90).  When the federal or State government declares an area as a disaster area, the District’s 
policy will be: (1512-90) 

 When a Customer’s meter(s) cannot be accessed on a normal reading day cycle, the 
Customer will be invoiced for the meter charge only (no consumption charges); further, the 
Customer’s bill will reflect any consumption charge for that period on his subsequent bill 
when the District’s meter reader can gain normal access to the meter. (1512-90) 

 Should a Customer incur damage to his water piping system on the Customer’s side of the 
meter, due to or during the event, the District will adjust the Customer’s water loss as 
follows: (1512-90) 

 Where the cost of the excess water is not equal to more than the Customer’s average 
consumption charge over the previous two (2) meter readings, the Customer will be 
charged the average of the previous two (2) billings for each billing period missed and no 
further adjustment will be made. (1512-90) 

 When the excess water amounts to more than the average of the previous two (2) meter 
readings, the District will adjust the consumption charge to the average of the previous 
two (2) billings. (1512-90) 

 In the event that bills are estimated, an adjustment will be made at the time of the next 
regular billing that is based on an actual reading. 

 Once the Customer learns of the water loss, the Customer must take immediate steps to 
correct the faulty plumbing, equipment or pipe causing the loss.  This requirement is 
predicated on the event subsiding sufficiently to access the problem area. (1512-90) 

The Customer must inform the District that the problem has been corrected so that 
investigation, meter readings and records can be made reflecting the problem, action taken to 
correct the problem and the dates of such action. (1512-90) 
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Section 4 
Water Rates, Fees, and Deposits 

4.1 Rates (1876-99) 

4.1.1 General Provision 

The District has rate schedules for particular types of services provided.  A summary of 
these charges is provided in Appendix “A”.  In case of conflict between the provisions of 
any rate schedule or special contract and this Water Code, the provisions of the rate 
schedule or special contract shall apply. Rates shall be charged from the date the meter is 
installed and activated. 

Tables A-1 and A-2 in Appendix “A” indicate the standard meter and consumption rates 
for the majority of District water service Customers. 

Meter charges and consumption charges are covered through the upstream domestic 
service meter charges and are not applicable to a deduct (Type 5) meter, as defined in 
Section 3.1.1. Deduct meters are to be charged a deduct meter reading fee, per Table A-9, 
Appendix “A”. 

4.1.2 Wholesale/Special Contract Customers (1876-99) 

 The rates and charges for Wholesale/Special Contract Customers described in Section 
2.2.2 and 2.2.3 shall be as specified in their contracts with the District.  The District 
shall compute their billings utilizing the monthly meter charge as specified in 
Appendix “A”, Table A-1 and consumption charges as specified in Appendix “A”, 
Table A-2 for All Others, unless otherwise specifically provided for in a written 
contract with the District. 

 The District shall give the Wholesale/Special Contract Customers written notice of a 
rate increase.  The billings utilizing this rate increase for this class of Customer shall 
conform to the notification requirements of each contract. 

4.1.3 Private Fire System (1876-99) 

 Automatic Sprinkler Equipment/Privately Owned Fire Protection Facilities 

A monthly charge for standby service for automatic sprinkler equipment/privately 
owned fire protection facilities connected to the water system shall be calculated per 
inch of nominal pipe diameter of the Customer’s pipe at the point that such pipe 
connects to the District-owned facilities.  Such charges shall be billed in advance.  
Automatic Sprinkler Equipment/Privately Owned Fire Protection Facilities rates are 
provided in Appendix “A”, Table A-3.  
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If a detector check meter registers water for non-emergency use, the Customer will be 
assessed a 5/8-inch meter Monthly Basic Fixed Charge per Appendix “A”, Rates, 
Fees and Charges and Deposits Table A-1, for at least two meter reading cycles for 
each month of non-emergency use.  Any water for non-emergency use shall be billed 
per Appendix “A”, Rates, Fees and Charges and Deposits, Table A-2, Consumption 
Charges “All Others”.  (1876-99) 

4.1.4 Potlatch System Water Rates (1862-99) 

The District has determined that the water rates established for Potlatch should include 
those amounts necessary to cover the additional costs and expenses associated with the 
unique nature of the Potlatch System. (1862-99) 

Water rates have been developed specifically for the Potlatch System (1862-99) and are 
provided in Appendix “A”, Table A-5. 

4.1.5 Fire Hydrant Meter Water Rates 

Water consumed through fire hydrant meters shall be charged a monthly fire hydrant 
meter use charge and a consumption charge based on water actually consumed. Rates are 
indicated in Appendix “A”, Table A-4. 

4.2 System Development Fees  

4.2.1 Basis for System Development Fee  

The District has limited capacity to serve additional Customers without increased 
infrastructure. The system development funds are utilized to help offset additional 
infrastructure costs needed to meet the additional load created by increased demand on 
the system, and replacement costs. System development funds are intended to be used for 
improvements that benefit major portions of the service area of a District water system, 
and their use requires approval of the District’s Board of Commissioners. 

System development fees are calculated based on the benefit of both existing capacity 
and projected future capacity improvements to the District’s water systems over a given 
period of time. The current system development fee schedule is based on the factors and 
costs indicated. 

4.2.2 Weighting Factors for Meters 

The District has determined that the American Water Works Association (AWWA) has 
established in Standards C-700 and C-702 the safe maximum operating capacity for 
displacement and compound water meters, and that the safe maximum operating capacity 
of such water meters of various sizes are related to the following proportional weighting 
factors: 



December 21, 2010  

Section 4 – Water Rates, Fees, and Charges 4-3 
Water Policy Manual SkagitCountyPUD#1/2-00-172/2004ManualFiles/Section4.doc 

Meter Size Weighting Factor 
5/8-inch 1 
3/4-inch 1.5 
1-inch 2.5 
1 1/2-inch 5 
2-inch 8 
3-inch 16 
4-inch 25 
6-inch 50 
8-inch 80 

4.2.3 Policies for Calculating System Development Fees 

The System Development Fee for a 5/8-inch meter shall be the unit basis of System 
Development Fees for all meters.  

The System Development Fees for positive displacement meters ranging from 5/8-inch to 
and including 1-1/2-inch and compound meters ranging from 2-inch to and including 8-
inch shall be based on the System Development Fee for a 5/8-inch meter multiplied by 
the weighting factor for that meter, charged as follows: 

Meter Size Weighting Factor System Development Fee* 
  Current Effective 04/15/11 
5/8 1 $ 2,880.00 $ 3,365.00 
3/4-inch 1.5 $ 4,320.00 $ 5,050.00 
1-inch 2.5 $ 7,200.00 $ 8,415.00 
1 1/2-inch 5 $ 14,400.00 $ 16,825.00 
2-inch 8 $ 23,040.00 $ 26,920.00 
3-inch 16 $ 46,080.00 $ 53,840.00 
4-inch 25 $ 72,000.00 $ 84,125.00 
6-inch 50 $144,000.00 $168,250.00 
8-inch 80 $230,400.00 $269,200.00 
*See Section 4.2.4 Water Contracts 

The System Development Fees for types and sizes of meters other than the positive 
displacement and compound meters listed above shall be based on the System 
Development Fee for a 5/8-inch meter multiplied by a weighting factor for that meter.  
The weighting factor shall be based on the safe maximum operating capacity established 
in the most current AWWA Standards for that meter.   
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Each meter serving other than a single family residence shall be selected: (1) based on the 
sizing requirements of the most recently adopted International Association of Plumbing 
and Mechanical Officials (IAPMO) Uniform Plumbing Code, (2) to flow not more than 
the safe maximum operating capacity of the meter per AWWA Standards, and (3), if the 
proposed use generally has a pattern of continuous flow (a relatively consistent flow for 6 
hours or more), to flow not more than 50% of the safe maximum operating capacity of 
the meter during such periods of continuous flow.  

The District does not guarantee that the safe maximum operating capacity or continuous 
flow capacity of a meter, or any rate of flow will be available from the District’s water 
system.  System capacities, water rights, hydraulics, environmental factors, or other 
issues may limit the amount of flow available through any meter at any given time.  It is a 
core value of the District to maintain an adequate level of service to existing customers.  
The District reserves the right to limit any customer’s use when that use has or will have 
an adverse impact to the District’s obligations and responsibilities. 

Additional System Development Fees in excess of those listed above may be incurred by 
the Customer when the Customer’s use exceeds the flow rates and/or usage listed in a 
Water Contract (see Section 4.2.4 Water Contracts). 

The System Development Fees per meter size are also indicated in Appendix “A” Table 
A-6.  

4.2.4 Water Contracts 

The District shall execute a Water Contract for each new meter with a weighting factor of 
8 or more (2-inch and larger), or each group of meters (regardless of size) whose 
weighting factors sum 8 or more, each meter hereinafter termed “contract meter”.  The 
Customer’s projected flow rates and usage for each contract meter shall be listed in the 
Water Contract.  If a Customer’s use through any contract meter exceeds the listed flow 
rates and/or usage, the District reserves the right to require the Customer to modify the 
use to those listed in the Water Contract.  If the Customer has not modified the use 
through that meter(s) to those listed in the Water Contract within 120 days of the notice 
requesting the modification of use, the Contract will be amended in writing and the 
Customer will be responsible for any mitigation deemed necessary.  Mitigation shall be 
determined by the District, and may include, but is not limited to, additional charges 
and/or water system improvements including all associated costs. 

Any existing non-“contract meter” purchased on or after November 1, 1999 will become 
a contract meter, subject to all Water Contract requirements, if additional meters are 
purchased to serve the same property or lot and the summed weighting factors of all 
meters is 8 or more, a Water Contract will be required. 

These provisions apply only to meters purchased on or after November 1, 1999. Water 
services in existence on October 31, 1999 will not be subject to these provisions, unless 
said meter(s) is upsized or removed and its System Development Fee value applied to a 
new meter(s). 
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The District does not guarantee that the safe maximum operating capacity or continuous 
flow capacity of a meter, or any rate of flow will be available from the District’s water 
system.  System capacities, water rights, hydraulics, environmental factors, or other 
issues may limit the amount of flow available through any meter at any given time.  It is a 
core value of the District to maintain an adequate level of service to existing customers.  
The District reserves the right to limit any customer’s use when that use has or will have 
an adverse impact to the District’s obligations and responsibilities.  

The District may provide water service to two separate types of real estate: first, a tract of 
real estate, comprised of one or more parcels in the records of the Skagit County 
Assessor, but certifiable to be one “property” of record according to the deed and, 
second, a portion of such a legal “property” of record, having its own describable 
boundaries and requiring its own source of water separate from the balance of the 
“property”, often affected by a lease from the property owner.  Based on this: 

• if multiple contract meters serve a single “property” (a single tract of land not 
affected by a lease), the System Development Fee shall be charged as indicated in the 
Water Contract; and  

• if multiple contract meters serve a single “lot” (a single tract of land affected by a 
lease, perhaps within a larger “property”), the System Development Fee shall be charged 
in the same manner as for a “property”, but shall only account for the meters serving the 
specific “lot” on the “property”. 

The District retains the final decision of what constitutes a “property” or “lot”. In both 
cases, the Water Contract shall define the Customer’s allowable flow rates and usage 
through the contract meter(s).  

4.2.5 System Development Fees for Satellite Systems (1937-01) 

System Development Fees developed specifically for future LUDs or satellite systems 
that are not anticipated to connect to the Judy Reservoir System or be conveyed water via 
the District’s Water Supply Agreement with the City of Anacortes, shall be subject to 
only the “General Plant” portion of the System Development Fee structures, providing 
required criteria has been met for obtaining water service.  The General Plant portion 
charged shall account for annual construction cost index increases and shall be multiplied 
by the appropriate weighting factor for the meter selected; Appendix “A”, Table A-6. 

4.2.6 Annual Adjustments to System Development Fee Schedule 

The District anticipates an incremental fee increase adjustment of $485.00 in the 5/8-inch 
meter size effective April 15, 2012 (subject to review by the Commission).  Fees for 
other meter sizes are incrementally determined using a multiplier upon the 5/8-inch 
rounded meter fee.  The fee shall be rounded to the nearest $5.00 increment.   
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4.2.7 Adjustments for Upsizing, Downsizing or Combining Water 
Services 

If the meter of a water service is increased in size, the Customer shall pay a System 
Development Fee equal to the difference between the original meter and the new larger 
meter, both fees being based on the System Development Fee schedule in effect at the 
time of the upsizing. 

Should a Customer request that a smaller meter be installed to serve their dwelling or 
establishment, refunds of System Development Funds shall not be made.  In turn, the 
same water service Customer can have the meter size increased up to and equivalent to 
pre-existing water meter size for a period of ten (10) years after the date of down-sizing 
the water meter without being required to pay additional System Development Fees. 

If a Customer has one or more water services serving the same parcel or lot and requests 
the removal of one or more of the water meters and the installation of one or more new 
meters, the System Development Fee of the removed meter(s) shall be applied towards 
the System Development Fee of the new meter(s), all fees being based on the System 
Development Fee schedule in effect at the time of request. If the System Development 
Fee(s) of the new meter(s) exceeds the System Development Fees of the removed 
meter(s), the Customer shall pay the difference. If the System Development Fee(s) of the 
removed meter(s) exceeds the System Development Fees of the new meter(s), no refund 
will be made. 

4.2.8 Miscellaneous  

If a water service is abandoned, left in place at the District’s discretion during a water 
service relocation, or otherwise abandoned from service, an Applicant shall pay the full 
System Development Fee and associated costs upon reactivation of the service. 

4.3 Connection Charges for New Metered Water Services (1878-99) 

All new meter installations shall be levied a connection charge (meter installation charge) per the 
fee schedule in Appendix “A”, Table A-8, for the same six (6) water service installation Types as 
described in Section 3.1.1. (1878-99) 

Installation fees for water service installations involving tapping a water distribution pipeline 
larger than 18 inches or any concrete cylinder water pipeline will be on a time and material basis, 
and not less than a Type Six installation fee 

The Type Five deduct service may be installed concurrently with or after the domestic service, 
and shall be charged according to the fee schedule for a Type Two, Type Three or Type Four 
water service, depending on the extent of installation.  
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4.4 Other Fees (1872-99) 

A fee will be charged for any financial instrument which does not clear the financial institution 
(e.g. NSF checks, ACH returns, closed accounts) see Appendix “A”, Table A-9. 

4.5 Service Deposits (1660-95) 

4.5.1 Applicants (1660-95) 

Applicants for a water service that are not simply transferring from an existing District 
service obligated in their name to another District service, may be required to provide a 
service deposit or show sufficient proof of a satisfactory credit history or rating from 
Experian Information Solutions with a minimum credit score of 580.  Indication of a 
satisfactory credit history is defined as a credit reference from a utility indicating a 12-
month satisfactory payment history.  The District shall have sole discretion in 
determining the acceptability of the credit reference and the satisfactory analysis thereof. 
(1660-95) 

4.5.2 Existing Customers (1660-95)  

Existing Customers with an unsatisfactory payment history with the District may be 
required to provide a service deposit as a condition of continuing to receive water service. 
(1660-95) 

Customers applying for the installation of a new water service that includes the payment 
of a system development fee and/or meter installation charge, shall be waived from the 
requirements of a service deposit and activation fee or payment history as the Customer 
has demonstrated financial capacity to the District.  This waiver is conditioned on the 
provision that the Customer does not have a previous unsatisfactory payment history with 
the District. (1660-95) 

4.5.3 Basis for Deposit (1660-95) 

The service deposit amount for a residential 5/8-inch metered service shall be based on 
two times the two-month average billing, rounded up to the nearest $5.00 increment; as 
determined from time to time when water rates are adjusted. Larger meter service 
deposits are to be incrementally adjusted based on multipliers or final fee indicated in 
Appendix “A”, Table A-10. (1660-95) 

4.5.4 Unusual or Exceptional Cases (1660-95) 

Service deposits may be required and/or increased in unusual or exceptional cases where 
management deems it necessary in order to adequately protect the District.  (1660-95) 

In extremely rare instances, the District may waive service deposit and credit reference 
requirements if, in the judgment of the District, there is substantial indication of minimal 
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District exposure to loss.  An example of this modification would be to serve a 
governmental entity such as a city or county. (1660-95) 

Service deposits or sufficient proof of a satisfactory credit history shall be received at the 
time of application Non-compliance with the arrangements is cause for disconnection 
from service.  In the event of a disconnection, a reconnection charge in the amount 
established per District rates, fees, charges and deposits will be assessed. See Appendix 
“A”, Table A-9 (1660-95) 

4.5.5 Refund (1660-95) 

When a Customer with a service deposit leaves service, the District will refund the 
service deposit less the amount of unpaid bills.  Refund checks will not be distributed 
until all necessary internal processing is completed. (1660-95) 

A Customer continuing service with the District will have the service deposit applied to 
their account when the Customer obtains a twenty-four (24) month payment history 
acceptable to the District. (1660-95) 

In the event a Customer first gives a service deposit and then later provides an acceptable 
credit history, the District may then either refund the deposit or apply the deposit to the 
Customer’s account. (1660-95) 

4.5.6 Unpaid Bills (1660-95) 

The District may submit to an Attorney or collection agency a request for collection of 
any unpaid bills after District collection attempts have failed, including unpaid bills 
remaining after the service deposit has been applied (1660-95).  Upon assignment of an 
account by the District for collection, collection fees will be added to the balance owed.  
The fee to be added will be one hundred percent (100%) of the account balance when the 
balance of the account is less than or equal to $75.00 or the fee to be added will be fifty 
percent (50%) of the amount of the assigned account when the balance of the account is 
in excess of $75.00. 

Any unpaid bills may be assigned to any other active accounts of the Customer per 
Section 3.3.9.  

A request for service by the Customer may require payment of any unpaid bills prior to 
service activation. 
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Section 5 
Water Resources and Environmental Policy 

5.1 Memorandum of Agreement Regarding Utilization of 
Skagit River Basin Water Resources (1730-96) 

A Memorandum of Agreement has been established regarding use of Skagit River Basin Water 
Resources for instream and out of stream purposes. (1730-96) 

5.1.1 Parties to the Agreement (1730-96) 

The Parties to the Agreement include: 

City of Anacortes (1730-96) 
Public Utility District No. 1 of Skagit County (1730-96) 
Skagit County (1730-96) 
Upper Skagit Indian Tribe (1730-96) 
Swinomish Indian Tribal Community (1730-96) 
Sauk-Suiattle Indian Tribe (1730-96) 
Washington State (1730-96) 
Department of Ecology (1730-96) 
Department of Fish and Wildlife (1730-96) 

5.1.2 Agreement Purpose (1730-96) 

The Agreement is designed to achieve the following purposes: 

 Ensure the establishment of instream flows to protect fisheries resources, and mitigate 
any interference with such established flows; (1730-96) 

 Provide a mechanism for the coordinated management of water resources in areas 
described by the Skagit County Coordinated Water System Plan (CWSP), Regional 
Supplement, July 1993 to meet the out-of stream needs of the Swinomish Indian 
Tribal Community, Upper Skagit River Tribe, and Sauk-Suiattle Indian Tribe, local 
governments, and public water purveyors within Skagit County; (1730-96) 

 Avoid litigation of adjudication of water resources within the Skagit River Basin 
between the Parties to this Agreement; (1730-96) 

 Assist in expediting the Department of Ecology’s water right decision-making within 
the CWSP service area; and (1730-96) 

 Modify the CWSP to conform to this Agreement and to incorporate this Agreement 
into the Joint Operating Agreement between the City of Anacortes and the District. 
(1730-96) 
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5.2 Watersheds and Critical Areas (634) 

5.2.1 Management and Protection 

The District will participate in watershed and Critical Areas planning and management 
affecting District water supply in collaboration with other local, State, and tribal 
governments.  Watershed delineation is based upon Washington State Water Resource 
Inventory Areas (WRIAs), local designations, and/or Critical Areas identified in the 
Skagit County Comprehensive Plan. 

The District will take specific steps to protect and manage watersheds and Critical Areas 
important to District water resources, including: acquiring property, entering into 
cooperative agreements with land owners and agencies, working with Skagit County to 
ensure that land use regulations, critical area designations, and ordinances adequately 
protect water supply and other local, State, or tribal environmental management 
strategies. 

5.2.2 Cultus Mountain Watershed (634) 

The District has established Cultus Mountain Watershed as the watershed for the present 
domestic water use of its customers. (634) 

 5.3 Wetlands and Floodplains Protection (1554-92) 

The District will prohibit water service hookups to undeveloped lots or parcels where private 
construction would disturb wetlands of significance or any area within the 100 year flood plain 
or its associated water ways inside the Big Lake LUD boundaries.  Applicants will be required to 
provide Skagit County approval before water service will be provided to proposed structures 
within the boundaries of the USDA Rural Development-funded Big Lake LUD to ensure these 
are not located within or will not impact wetlands of significance or 100 year floodplains, or in 
conflict with federal, State, and county laws (1554-92) 

5.4 State Environmental Policy Act (SEPA) (1628-94) 

The District will use the SEPA Procedures in Appendix B in the planning and execution of 
construction, maintenance and repair of District facilities. (1628-94)Whenever there is a question 
as to whether proceeding under the District’s SEPA Procedures fully meets the requirements and 
intent of SEPA, such matter will be called immediately to the attention of the General Manager 
and the Commission. The General Manager and the Commission shall determine whether 
adherence to the SEPA Procedures meets the requirements and intent of SEPA. (1628-94) 

The Commission reserves the right, prior to staff making a formal submission to the Department 
of Ecology, to amplify, restrict or rule upon any such item or items in making a decision as to 
whether the SEPA requirements are being met, (1628-94) 

It is the policy and intent of the District to fully meet all provisions of SEPA even though 
situations may develop which are not delineated in the District’s SEPA Procedures. (1628-94) 
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Section 6 
Water Extension Policies 

6.1 Introduction 

6.1.1 General Provisions 

The District will provide facilities for the distribution of water within its service areas in 
accordance with approved land use plans, policies or other regulatory requirements 
governing service provisions.  Extension of a system to serve additional applicants, 
customers, properties, tracts, or subdivisions will normally be paid for by the parties that 
are benefited. 

An Applicant for an extension will normally be responsible for financing the entire cost 
of an extension.  Costs include new facilities, replacement of existing system components 
when necessary for making the extension or improvement, and upgrades to meet 
requirements such as fire flow, which are associated with the Applicant's project.  Up-
sizing water system components are outlined in Appendix C.3.1. 

All water facilities must be located on property owned by the District, public rights-of-
way, or dedicated easements. All water facilities must be transferred to the District's 
ownership for operation, maintenance, and service responsibilities, and will be subject to 
maintenance bonding requirements. The point of District ownership shall end at the 
meter, private fire system gate valve or hydrant gate valve, unless otherwise indicated on 
Bill of Sale to the District. 

6.1.2 Application of Policies and Procedures 

In specific instances, the General Manager may, at his/her discretion, waive or modify the 
application of the policies and procedures described herein, including the application of 
standard fees and charges, provided that such waiver or modification allows for more 
effective or efficient attainment of District goals, objectives, and overall policies.  
Conditions for waiver or modification of the application of these policies and procedures 
are contained in Section 1.2 of this Water Code. 

6.1.3 Standards and Specifications 

Water system extensions, improvements, or new facilities must be constructed in 
accordance with the District requirements provided in this Section and the System 
Extension Design Criteria included in Appendix C  It is the responsibility of the 
Applicant to ensure that the most current standards and specifications are used. 

These standards and specifications have been developed as professional, technical 
guidelines for guiding system design and installation.  The General Manager may modify 
these to maintain consistency with changing technology and industry standards.  
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Additionally, the General Manager may waive strict application of the standards and 
specifications in certain instances, provided that the resulting design or construction is 
approved by the District, and remains consistent with the goals and objectives expressed 
in this Manual. 

6.1.4 System Extension Ownership (1626) 

All water lines and appurtenances shall be designed and installed to District 
requirements. They shall be and remain exclusive property of the District for future 
operation, maintenance and service responsibilities, with the exception of fire hydrants as 
specified in Appendix C, Paragraph C.10.  The point of District ownership shall end at 
the meter, at the property line for a private fire system or the hydrant gate valve, unless 
otherwise stated on the Bill of Sale to the District. (1626) 

6.2 Administrative Procedures for Initiating System 
Extension 

6.2.1 Plan Approval Required 

The District must approve all plans for extensions, improvements, or additions to water 
facilities prior to their construction. 

6.2.2 Application 

Applicants using the District’s application format shall make requests for extension or 
improvement of a District water system to serve newly developed and/or existing 
properties. Each application shall contain a legal description of the property to be served 
(or a map showing the area) and be accompanied by two (2) copies of preliminary plans, 
showing the location of all water lines, hydrants, and valves needed to serve the area.   

Plans of sewers, buried wire service, other utilities, street design and final plat shall also 
be furnished to illustrate the relationships of other facilities to water pipe plant.  Water 
pipeline survey stationing shall be referenced to roadway centerline or right-of-way line.  
Water lines that are to be installed in areas where finished grades do not exist or where 
the finished grades may be realigned shall have final grades established prior to 
installation.  Grade and alignment stakes shall be required for the water plant installation. 
(1626)  See Appendix “C.” 

Developments or projects that are to be phased shall be shown in their entire concept 
prior to approval of any phase, so the District can be assured that adequate design criteria 
are established. (1626) 

It is recommended that applicants schedule a meeting with District Engineering staff to 
discuss the proposed project prior to completion of the application. 
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6.2.3 District Review  

The District will review the application and associated plans.  The District will recover its 
cost of plan review from the Applicant when the project proceeds. 

The District will notify the Applicant of the feasibility of the service requested, 
conditions for construction, and any additional facilities (e.g. water source, storage, 
booster stations, water main upgrades, telemetry, etc.) that may be required as a result of 
the proposed extension/development.  Additional special requirements such as cross 
connection control assemblies will also be specified.  The District will develop and 
provide to the Applicant a cost estimate of District charges on the project. 

If fire protection facilities are required, the location and minimum capacity of the 
facilities shall be as specified by the appropriate Fire Marshal.  

At the District's option, District staff may provide engineering design services for private 
line extensions when installation is performed by the District. The Applicant shall be 
charged for such services; the estimated cost of design shall be collected prior to the 
District commencing design work. 

6.2.4 Work/Job Order Authorization Agreement  

If an Applicant decides to proceed with a project, the Applicant shall then execute a 
Work/Job Order Authorization Agreement with the District, which will specify the terms 
and conditions of the extension or system improvement in accordance with the District's 
standards.  Work/Job Order Authorization agreements must be signed by both the 
Applicant and an authorized District employee. 

6.2.5 Submittal of Plans and Specifications 

At the time the Work/Job Order Authorization Agreement is submitted, the Applicant 
shall submit two (2) sets of detailed plans and specifications to the District for review, 
potential revision and acceptance.  All drawings and specifications shall be prepared per 
(Appendix C) double checking WSP and Appendix F & C and must be stamped by a 
registered Professional Engineer licensed in the State of Washington. 

The Applicant shall furnish a minimum of two (2) corrected final design sets of water 
plant plans and specifications to the District Engineering Manager prior to the start of 
construction. (1626) 

As the project construction progresses, any deviations from originally accepted plans and 
specifications must be presented by the Design Engineer to the District for review in 
advance, and must be accepted by the District in writing prior to commencement of the 
revised work.  The District may require updated plans of the accepted deviation(s). 
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6.2.6 Permits, Easements, and Approvals  

The applicant or their representative shall obtain all permits in the District’s name as 
required by law prior to commencement of work.  These could include, but not be limited 
to, permits by the governing City or Skagit County, Washington State Department of 
Health, Washington State Department of Ecology, Diking Districts, Drainage Districts, 
game and fish agencies, Highway Department, Department of Natural Resources, State 
land agencies, gas or oil pipeline companies, railroads, etc.  The City or County Fire 
Marshall having jurisdiction over the site of the proposed improvement must review and 
approve the fire protection facilities as well. Copies of all permits and/or approvals shall 
be furnished to the District prior to commencement of work.  All rights in the 
improvements shall be granted to or transferred to the District prior to final acceptance by 
the District Board of Commissioners. (1626) 

The project designer shall verify and comply with all submittal requirements with the 
permitting agencies. 

All plant not located on public dedicated rights-of-way shall be on easements dedicated 
to the District, per Sections 6.5.6 and/or 6.6.7. 

6.3 Financing (1626) 

6.3.1 Local Utility District Formation (1626) 

Property owners within a defined area may petition the District Commissioners to extend 
water mains to their properties, and/or provide other facilities, by formation of a Local 
Utility District (LUD).  All construction, engineering, administrative costs, attorney and 
consultant fees, feasibility studies, title reports, costs of easements, permits, 
environmental reports, and shoreline permits and other related costs are a part of the LUD 
costs.  If this method is used, benefited properties will be assessed as provided by law. 
(1626) 

6.3.2 Charge-in-Lieu of Assessment 

If a property is to be served by an improvement financed by an LUD but that property 
was not included within the LUD boundaries nor charged any proportional assessment as 
were other properties within the LUD boundaries, the Commission may require a charge 
be levied against such property in lieu of an assessment. The charge-in-lieu of assessment 
will generally be calculated in the same manner as the other assessments within the 
respective LUD and will generally not be less than the assessment of any similar property 
within the LUD boundary; however, the Commission shall determine the exact scope of 
each charge-in-lieu of assessment. 
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6.3.3 District Financed Water Plant (1626) 

When a water pipeline extension to properties not previously abutting a District pipeline 
is constructed with District funds, each Applicant connecting to the extension following 
completion of the construction shall be required to share in the cost of the original 
construction.  Fees shall be collected until all final construction costs have been 
recovered. See Section 6.8.3 for calculation of fees. (1626) 

6.4 System Extension Design  

6.4.1 Responsibility (1626) 

Water plant plans and specifications shall be prepared by the District’s Engineering staff 
or a private registered professional engineer to the current design standards of the 
District.  The designer shall consult with the District’s Engineering Manager or designee 
to determine requirements and criteria.  Should the Applicant want the District to prepare 
the plans and specifications, the District will determine if the existing workload will 
allow adequate time for the District’s Engineering staff to perform the task and the 
District’s construction forces to install the water facilities. The Applicant shall be charged 
for the costs incurred for this work.  Installation specifications shall include those of the 
Washington State Standard Specifications for Road, Bridge and Municipal Construction, 
modifications and other requirements set by the District.  The plans shall identify water 
pipe plant in bold, and all other existing and proposed utilities on the drawing in normal-
tones. (1626) 

6.4.2 General Policy (1626) 

The design standards, requirements and procedures identified in Appendix C are the 
minimum allowable by the District for any and all water improvement projects, whether 
designed by the District or by a private engineering firm/agency.  Design standards help 
to ensure uniformity of cost and final product.  (1626) 

Quality project design is a goal of the District.  Although these standards are intended to 
apply to physical development within the District, the standards do not apply for all 
situations.  Additionally, compliance with these standards does not relieve the designer of 
the responsibility to apply conservative and sound professional judgment.  These are 
minimum standards and are intended to assist, but not substitute for competent work by 
design professionals.  The District may, at its sole discretion for any reasons, require 
more stringent requirements than would normally be required under these standards. 
(1626) 

Waiver of specific design criteria indicated herein must be requested in writing and may 
be approved only by the District’s General Manager or Engineering Manager.  The 
decision to grant, deny or modify the standards will be based upon evidence that the 
request can meet the following criteria: (1626) 
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 The change will achieve the intended result in comparable or superior design and a 
better quality of improvement; (1626) 

 The change will not adversely affect safety and/or operation; and (1626) 

 The change will not adversely affect maintainability. (1626) 

6.4.3 Gridding 

The District may require gridding of water mains in order to satisfy pressure, fire flow, 
water quality, and system hydraulic requirements.  In addition, gridding may be required 
to promote system reliability. The determination of gridding requirements shall be at the 
sole discretion of the District. In determining whether gridding is required, the following 
factors shall be considered:  

 Topographical constraints;  

 Effects of gridding on system hydraulics;  

 Projected future development in the area, based on the applicable land use plan, as 
updated from time to time, municipal comprehensive plans if applicable, the 
District’s Water System Plan, and other available information.  

6.4.4 Pressure Testing (1626) 

All new plant shall be hydrostatic pressure tested as specified in the WSDOT Standard 
Specifications Exceptions to this requirement must be recommended in writing by the 
District’s Engineering Manager and approved in writing by the District’s General 
Manager.  The waterline installer will provide all testing equipment.  The final testing 
performed by other than District personnel shall be in the presence of the District’s 
inspector. (1626) 

6.4.5 Disinfection (1626) 

Before being placed into service, all new water mains and repaired portions of or 
extensions to existing mains shall be chlorinated, and a satisfactory bacteriological report 
shall be provided to the District.  Disinfection procedures are detailed in the WSDOT 
Standard Specifications. (1626) 

The waterline installer shall be responsible for disposal of treated water flushed from 
mains and shall neutralize the disinfection solution for protection of aquatic life in the 
receiving water before disposal into any natural drainage channel.  The Applicant shall be 
responsible for disposing of disinfection solution to the satisfaction of State and local 
authorities. (1626) 

6.4.6 Fireflow Not Altered by Sprinkler Systems 

The District encourages residential fire protection sprinkling systems.  However, such 
systems will not be a basis for altering the District's design standards. 
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6.5 Water System Improvements Installed For Applicant by 
District/District’s Contractor (1626) 

6.5.1 Project Estimate (1626) 

Upon application, the District will provide to the Applicant a written estimate for the 
installation of water lines and appurtenances.  If the Applicant and the District agree to 
proceed with the project, the Applicant shall make a deposit in advance to the District of 
the estimated cost of installing the water lines designed by the District’s Engineering 
Department.  Costs shall include, but not be limited to, material, labor, equipment, 
engineering, overhead, and right-of-way costs.  Permits, easements, environmental and 
related reports will be obtained by the District, and any fees levied shall be paid by the 
Applicant.  (1626) 

Payment of the deposit may be made in two installments.  The first payment (deposit) 
shall include, but not be limited to, the estimated cost of materials, engineering, right-of-
way cost, permits, easements, and environmental and related reports. Project estimates 
are subject to change.  The second deposit shall be made when the District is in a position 
to reasonably forecast when it will begin actual on-site construction.  The second deposit 
shall be the balance of the estimated cost as described in this section.  The District shall 
contact the Applicant, or his financier as directed, and request the balance of the 
estimated cost. After all work has been completed, all conditions satisfied, and all 
accounting completed, the Applicant shall be billed for additional costs incurred over the 
payment(s), or refunded any unused balance. The District reserves the right to terminate 
water service or sale of any new service if final billing is not paid within 30 days of 
receipt. (1626)  

If an Applicant cancels a project after the first payment is paid, the Applicant shall be 
required to pay District costs incurred through the date the written project termination is 
received by the District.  District termination costs may include specialty items if these 
items cannot be returned to the vendor.  Re-stocking charges shall be applied to the 
Applicant’s account.  Specialty items that cannot be returned shall become property of 
the Applicant.  District-incurred charges shall be deducted from the deposit and the 
balance refunded.  If the charge is greater than the deposit, the Applicant shall be billed 
for the difference. (1626) 

Estimates are subject to change prior to acceptance of payment.  If the District is required 
to revise the design of a project, the District will charge the Applicant the cost of those 
additional revisions. (1626) 

6.5.2 Contracts with District (1626) 

Contractors working for the District must enter into a contract with the District for the 
work involved.  The District will prepare or supervise preparation of the contract 
documents. (1626) 
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6.5.3 Tapping of Mains (1626) 

All taps made to the existing main shall be made by District crews or under direct 
observation by qualified District personnel.  Payment shall be made in advance for this 
work. (1626) 

6.5.4 Contractor Insurance Requirements (1626) 

Specific contractor insurance requirements are identified in Public Liability and Property 
Damage Insurance, of the WSDOT Standard Specifications.  Substitute District for State 
and General Manager for Secretary in the above specifications.  The Contractor shall 
forward to the General Manager a Certification by the Contractor that a policy, or 
endorsement to an existing policy, satisfying all the requirements set forth above has been 
obtained from a particular insurance company and is in effect prior to commencing work 
on the project. (1626).  The contractor shall obtain and keep in force during the term of 
the contract and until 30 days after the Physical Completion date, unless otherwise 
indicated below, the following insurance with companies or through sources approved by 
the State Insurance Commissioner pursuant to Chapter 48.05, RCW. 

6.5.5 Contract Bond 

The successful bidder shall provide an executed contract bond for the full contract 
amount.  This contract bond shall: 

1. Be on a District-furnished form; 

2. Be signed by an approved surety (or sureties) that: 

a. Is registered with the Washington State Insurance Commissioner, and 

b. Appears on the current Authorized Insurance List in the State of 
Washington published by the Office of the Insurance Commissioner, 

3. Be conditioned upon the faithful performance of the contract by the 
Contractor within the prescribed time; and 

4. Guarantee that the surety shall indemnify, defend, and protect the District 
against any claim of direct or indirect loss resulting from the failure: 

a. Of the Contractor (or any of the employees, subcontractors, or lower 
tier subcontractors of the Contractor) to faithfully perform the contract, 
or  

b. Of the Contractor (or the subcontractors or lower tier subcontractors of 
the Contractor) to pay all laborers, mechanics, subcontractors, lower 
tier subcontractors, materialperson, or any other person who provides 
supplies or provisions for carrying out the work. 
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The District may require sureties or surety companies on the contract bond to appear and 
qualify themselves.  Whenever the District deems the surety or sureties to be inadequate, 
it may, upon written demand, require the Contractor to furnish additional surety to cover 
any remaining work.  Until the added surety is furnished, payments on the contract will 
stop. 

6.5.6 Guarantees 

The contractor shall be responsible for correcting all defects in workmanship and 
materials incurred within one year (365 days) after the date of final acceptance of the 
project.  When corrections of defects are made, the Contractor shall be responsible for 
correcting all defects in workmanship and/or materials in the corrected Work for one year 
after acceptance of the correction by the District.  The Contractor shall commence 
remedying such defects within seven (7) days of receipt of notice of discovery thereof 
from the District and shall complete such Work within a reasonable time.  In 
emergencies, where damage may result from delay or where loss of service may result, 
such corrections may be made by the District, in which case the cost shall be borne by the 
Contractor.  In the event the Contractor does not complete corrections within a reasonable 
time, the Work shall be otherwise accomplished and the cost of same shall be paid by the 
Contractor. 

The Contractor shall be liable for any costs, losses, expenses, or damages, including 
consequential damages, suffered by the District resulting from defects in the Contractor’s 
Work including but not limited to costs, labor, materials, equipment and administration 
incurred by the District in making emergency repairs of such defective Work and 
associated costs of engineering, inspection, and supervision by the District or Engineer.  
The Contractor shall defend, indemnify and hold the District harmless from any and all 
claims which may be made against the District as a result of Contractor’s defective Work. 

6.5.7 Licenses (1626) 

Contractors installing water plant for the District or the Applicant shall be licensed and 
bonded in the State of Washington.  A copy of the installing entity’s contractor’s license 
shall be forwarded to the District prior to installation of the water plant. (1626) 

6.5.8 Easements and Rights-of-Way (1626) 

All plant not to be located on public dedicated rights-of-way shall be on easements 
dedicated to the District, either shown on the plat, an instrument acceptable to the 
District, or on the District’s  “Water Pipeline Easement” form.  Easements shall be a 
minimum of twenty feet in width (with exceptions for special topographic conditions or 
other District requirements).  An easement may coincide with another utility easement, 
except all sanitary sewer lines must be ten feet or more from water lines and other 
utilities a minimum of five feet.  Water lines shall be located no closer than five feet from 
the edge of easement areas. (1626) 
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6.5.9 Applicant Advance Payment (1626) 

The District will provide an estimate based on costs for tie-ins to existing District plant 
and for District inspection and administration of the work performed by other than the 
District forces.  The Applicant must request these estimates a minimum of thirty (30) 
days in advance of the need for the cost figures.  The Applicant shall make an advance 
payment in the amount of the estimate(s) before any work is started.  Estimates are 
subject to change and the District reserves the right to terminate water service or sale of 
any new service, if advance payments are not made within sixty (60) days of the 
quotation.  After all work, conditions and accounting are completed, the Applicant shall 
be billed for additional costs incurred beyond the advance payment(s) amount or 
refunded any unused balance.  

6.5.10 Indemnify, Defend and Save Harmless (1626) 

A contractor working for the District shall agree to indemnify and defend and to save the 
District harmless from any and all claims or liability for damages arising from acts done 
under the contract. Before commencing work the Contractor shall furnish the District 
certificates of his comprehensive general and automobile liability and property damage 
insurance, in limits acceptable to the District, protecting against all claims for personal 
injury or property damage, including coverage for underground collapse and explosion 
damage, arising during the course of the performance of said contract. 

6.6 Water System Improvements Installed by Applicant 
(1626) 

6.6.1 Progress Requirement (1626) 

The requirements listed in the sections below are to be complied with, completed and 
satisfied before any water plant construction is started: (1626) 

 District Plan Approval (Section 6.2.1) 
 Work/Job Order Authorization Agreement (6.2.4) 
 Permits, Easements and Approvals (6.2.6) 
 System Extension Design (Section 6.4 and Appendix C) 
 Written Estimate for Plan Review and Construction Inspections (Section 6.6.2) 
 Acceptable Contractor (6.6.3) 
 Applicant Damage Agreement (6.6.5) 
 Materials Submittal Requirement (6.6.6) 
 Easements and Rights-of-Way (6.6.7) 
 Applicant Advance Payment (6.6.8) 
 Contractor Insurance Requirements (6.6.9)   
 Licenses (Section 6.6.10), and 
 Indemnify, Defend and Save Harmless (Section 6.6.11) 

Additional requirements not listed may also be necessary.  
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6.6.2 Written Estimate for District Review, Construction and 
Inspection Services (1626) 

Upon request, the District will provide to an Applicant a written estimate for the 
installation of water lines and appurtenances.  If the Applicant and the District agree to 
proceed with the project, the Applicant shall pay in advance to the District the estimated 
cost of installing the water lines designed by the Applicants Engineer.  Costs shall 
include, but not be limited to, material, labor, equipment rental, engineering, overhead, 
and right-of-way costs. (1626)   

6.6.3 Acceptable Contractor 

Any Contractor installing a line extension(s) for an Applicant must be a licensed 
contractor in the State of Washington and accepted by the District.  

"Acceptance" of a Contractor by the District means that the Contractor has met certain 
minimum criteria relating to past performance, experience, or apparent ability to 
successfully perform the work required; it shall not be deemed to create or impose any 
warranty upon the District as to the said contractor or its workmanship, nor shall such 
acceptance relieve the applicant or the contractor of their responsibility to comply in all 
respects with District policies and specifications. 

6.6.4 Tapping of Mains (1626) 

All taps made to the existing main shall be made by District crews or under direct 
observation of qualified District personnel.  Payment shall be made in advance for this 
work. (1626) 

6.6.5 Applicant Damage Agreement (1626) 

The Applicant shall sign and return an “Applicant’s Damage Agreement” form furnished 
by the District that guarantees payment to the District for costs of repairs to District plant 
damaged by activities of the Applicant or its contractor(s) in the construction of the 
improvement. The agreement requires the Applicant to certify that the final grade will be 
established throughout the construction area of the development and the water plant will 
be installed to design grades.  The Applicant shall agree to accept financial responsibility 
to relocate affected water plant vertically and horizontally if grades are not as accepted by 
the District. (1626) 

6.6.6 Materials Submittal Requirement (1626) 

Prior to construction, the Applicant or the contractor installing the water system 
improvements shall submit a list of all brands, sizes, types, grades and standards of 
materials to be used in the water plant.  All pipe, fittings, valves and appurtenances shall 
be manufactured to AWWA standards and accepted by the District.  The District may 
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reject certain brands at its discretion.  The District will provide acceptance, and/or 
comment by letter. (1626) 

6.6.7 Easements and Rights-of-Way (1626) 

All plant not to be located on public dedicated rights-of-way shall be on easements 
dedicated to the District, either shown on the plat, an instrument acceptable to the 
District, or on the District’s  “Water Pipeline Easement” form.  Easements shall be a 
minimum of twenty feet in width (with exceptions for special topographic conditions or 
other District requirements).  An easement may coincide with another utility easement, 
except all sanitary sewer lines must be ten feet or more from water lines and other 
utilities a minimum of five feet.  Water lines shall be located no closer than five feet from 
the edge of easement areas. (1626) 

6.6.8 Applicant Advance Payment   (1626) 

The District will provide an estimate based on costs for tie-ins to existing District plant 
and for District inspection and administration of the work performed by other than the 
District forces.  The Applicant must request these estimates a minimum of thirty (30) 
days in advance of the need for the cost figures.  The Applicant shall make an advance 
payment in the amount of the estimate(s) before any work is started.  Estimates are 
subject to change, and the District reserves the right to terminate water service or sale of 
any new service, if advance payments are not made within sixty (60) days of the estimate.  
After all work, conditions and accounting are completed, the Applicant shall be billed for 
additional costs incurred beyond the advance payment(s) amount or refunded any unused 
balance. (1626) 

6.6.9 Contractor Insurance Requirements (1626) 

Specific contractor insurance requirements are identified in Public Liability and Property 
Damage Insurance, of the WSDOT Standard Specifications.  Substitute District for State 
and General Manager for Secretary.  Certification by the Contractor that a policy or 
endorsement to an existing policy satisfying all the requirements set forth above has been 
obtained from a particular insurance company and is in effect shall be forwarded to the 
General Manager prior to commencing work on the project. (1626) 

6.6.10 Licenses (1626) 

Contractors working for the District or the Applicant installing water plant shall be 
licensed and bonded in the State of Washington.  A copy of the installing entity’s 
contractor’s license shall be forwarded to the District prior to installation of the water 
plant. (1626) 

6.6.11 Indemnify, Defend and Save Harmless 

A contractor working for the Applicant shall agree to indemnify and defend and to save 
the District harmless from any and all claims or liability for damages arising from acts 
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done under the contract. Before commencing work the contractor shall furnish the 
District certificates of his comprehensive general and automobile liability and property 
damage insurance, in limits acceptable to the District, protecting against all claims for 
personal injury or property damage, including coverage for underground collapse and 
explosion damage, arising during the course of the performance of said contract. 

6.7 Construction Requirements and Procedures 

6.7.1 Construction Procedures (1626) 

The District hereby adopts with the approval of this code the Washington State 
Department of Transportation/American Public Works Association Standard 
Specifications for Road, Bridge, and Municipal Construction, including the APWA 
Supplement (most current issue).  All construction work on plant or facilities to become 
final property of the District shall be as specified in the Standard Specifications unless 
superseded or specifically amended by special conditions within the project specifications 
that are accepted by the District. (1626) 

The accepted construction plans and specifications shall be followed.  No deviations will 
be allowed without request for change and acceptance received from the design engineer 
and District’s Engineering Manager.  The District reserves the right to order changes in 
the event of conditions or circumstances discovered during construction. Such changes 
could result from the ability or care shown by the Contractor, natural and man-made 
conditions, or any other reason. (1626) 

There shall be extreme care in checking and cleaning all pipe and fittings of dirt, debris 
and/or any foreign matter during installation.  All material shall be kept clean.  Plugs 
shall be used to seal plant installed when it is to be left for any period of time; including 
lunch breaks, coffee breaks and overnight.  Pipe and fittings shall be washed before 
installation if contaminated by dust, smoke, exhaust or any other material.  Material 
contaminated by petroleum products or questionable chemicals shall be rejected.  No 
trench water shall be allowed to enter installed plant. (1626) 

6.7.2 District Involvement and Inspection (1626) 

There shall be a pre-construction conference with the District a minimum of 48 hours 
prior to start of construction. (1626) 

A District Inspector must be present for all work on water pipe plant if work is to be 
conducted by someone other then District personnel. The District may refuse acceptance 
of any such plant installed without District inspection.  The District shall be notified a 
minimum of two full working days in advance of a firm starting date and time to arrange 
for and schedule the inspector.  Work must proceed in a continuous manner.  If there are 
breaks in construction, there must be two working days notice before beginning again.  
Inspection costs shall be borne by the Applicant. (1626) 
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6.7.3 Tapping of Mains 

All taps made to the existing main shall be made by District crews or a specialized 
contractor acceptable to the District.  Payment shall be made in advance for this work. 
(1626) 

6.7.4 District Access 

During the period of construction, Applicant and its contractor(s) shall provide access to 
District personnel (including personnel on contract to the District) as necessary, to ensure 
compliance with District requirements. 

6.8 Requirements Prior to Final Connection to Existing 
System  

6.8.1 Progress Requirement 

Requirements in the following Sections shall be completed to the District’s satisfaction 
before full and final connection to the District system will be permitted: (1626) 

 District Involvement and Inspection (6.7.2) 
 Disinfection (6.4.5) 
 Pressure Test (6.4.4) 
 Bond(s) (6.8.2) 
 Final Acceptance (6.8.7) 

6.8.2 Acceptance and Bonds  

The project must be accepted and all required permits issued by the appropriate county or 
municipal agencies.  All necessary bonds must be furnished to those agencies; the 
Applicant must also provide a one-year maintenance bond to the District for the new 
water plant. All agreements with the Public Utility District must be signed before water 
services may be installed. (1626-94) 

A maintenance bond, irrevocable letter of credit, deposit in lieu of maintenance bond, or 
cash bond for the water plant installed by other than District personnel shall be furnished 
to the District for projects of $10,000 or less, the bond shall be not less than 50% of the 
full installed value of the water plant.  For projects ranging from $10,001 to $25,000, the 
bond shall be not less than 40% of the full installed value of the water plant.  For projects 
in excess of $25,001, the bond shall not be less than 25% of the full installed value of the 
water plant. Bonding requirement for Governmental entities may be in the form of an 
Inter-Local Agreement (see below). The bond shall be effective for a period of one year 
from the date of the acceptance of water plant by the District Commissioners.  This 
acceptance request shall not be prepared and dated until after satisfaction of all conditions 
listed herein.  The purpose of the bond shall be to guarantee payment to the District for 
costs of repairs that become necessary during the first year of operation.  Further, the 
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bond shall guarantee payment for replacement of any or all of the plant if it is determined 
failure is excessive and the plant cannot be relied upon for long, trouble-free life.  The 
District shall be sole judge of the adequate performance of such plant. (1626) 

A Maintenance Agreement for Governmental Agencies may be approved by the 
District’s General Manager in lieu of a one-year maintenance bond.  (1748-97)  A sample 
form is attached in Appendix C-14).    

6.8.3 Latecomer Provisions (1626) 

Each new pipeline extension built and paid for by an Applicant will be eligible for a 
Latecomer’s Agreement, allowing for reimbursement of installation costs of that 
extension during the first ten years after the date of acceptance by the District or date of 
completion by the District or when the property to which the pipeline was intended to 
serve is sold. The reimbursement will be on a front footage basis. The cost per foot of the 
extension is established at the time of the original installation. Each new Applicant 
connecting to that extension within the first ten years after completion of the extension 
will be required to share in the cost of the original construction. Prior to connection, the 
new Applicant shall pay to the District, in addition to other applicable charges, a 
latecomer fee equal to the front footage of the pipeline abutting the new Applicant’s 
property multiplied by one of the following footage charges: (1626) 

 For pipelines eight inches in diameter and smaller:  one-half the actual cost per foot 
of the extension, including fire hydrants. (1626) 

 For pipelines larger than eight inches in diameter:  one-half the average cost per foot 
for typical 8-inch diameter water extensions in the water system for the calendar year 
the oversized main was installed.  The cost of the 8-inch water pipeline shall be all-
inclusive, e.g., includes fittings, fire hydrants, backfill materials and surface 
restoration.  The average cost per foot, for the calendar year 2003, is established at 
$29.17.  The cost per foot for pipe installed during ensuing years will be adjusted by 
the District Treasurer to incorporate inflation as established in the Consumer Price 
Indexes “Seattle Area” (2003=100) published by the Bureau of Labor Statistics, U.S. 
Department of Labor. (1626) 

 Water mains that do not have opposing sides for water service connections may be 
eligible for a slightly modified latecomers formula that accounts for the total limited 
front footage available on both sides of the new pipeline. (1626) 

If at a later date an Applicant connects a new main pipeline off the side of this original 
extension, the later Applicant shall pay either:  

 a perpendicular connection will be based on a 100-foot lot multiplied by the footage 
cost, or  

 a horizontal run the basis of one-half the front footage of the water main abutting the 
Customer’s property multiplied by footage cost, whichever is greater.  
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There shall be no latecomer fees for any main extensions continuing off the end of the 
original extension.  The effective start date for the term of the Latecomers Agreement is 
the date of acceptance of the installation by the District Commissioners.  No waivers 
shall be permitted, unless authorized in writing by the beneficiary of the refund. (1626) 

Latecomer refunds cannot exceed the cost of the original installation. (1626) 

The District shall reimburse to the original Applicant any Latecomer’s fees collected. 

6.8.4 Record Drawings 

Upon completion of a project, one set of revised top quality photo Mylar record 
drawings, or one set of paper record drawings and specifications, and an additional 
compact disc (CD) containing record drawings in a read-only digital format compatible 
with the District’s current computerized design system (AutoCAD.DWG format; not 
.PLT format), shall be provided to the District at the Applicant's expense. The digital 
information shall be archived so that all x-references, including the title block and border, 
are a permanent part of the drawing. Record drawing plans shall be compiled from a final 
marked-up set of construction drawings marked “As-Built”, shall show all new water 
facilities and related appurtenances and, at a minimum, shall include the true locations of 
all mains, valves, hydrants, and fittings giving sizes and types of each, including 
distances of mains from property lines and right-of-way centerlines.  

A registered Professional Engineer licensed in the State of Washington must stamp and 
sign all drawings and specifications.  If the registered Professional Engineer is 
responsible for the inspection of the construction then he/she is required to stamp the 
record drawings. 

6.8.5 Temporary Connection (1626) 

Final connection to existing District plant may not be permitted until after acceptance by 
the District of all installation.  A small tubing connection (3/4-inch to maximum of 2-inch 
size) may be made from District plant to supply water for line filling, pressure testing, 
disinfection and disinfection water removal.  An approved reduced-pressure backflow 
prevention assembly shall be installed in the temporary supply line. (1626) 

6.8.6 Transfer of Ownership (1626) 

The Applicant shall deliver to the District a Bill of Sale or acceptable form, transferring 
the ownership of all pipe plant within the development to the Public Utility District.  The 
Bill of Sale shall describe lengths and sizes of plant, and the location in general terms 
such as the name of the plat.  In addition, there shall be an itemization of all installed 
costs of water pipe plant broken down as to descriptions of material, size and lengths of 
each type of pipe with unit or lump sum costs for each type, including fittings.  The cost 
itemization shall include a breakdown of the material, labor, construction equipment, 
engineering, and sales taxes.  Water service materials and costs (and meters if installed by 
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the Applicant), must be listed separately.  Include all private engineers fees involved with 
water plant work.  The Bill of Sale shall not include fees paid to the District. (1626) 

Fire hydrant assemblies (tee, valve, connecting pipe, valve casing and cover, hydrant, 
blocking and installation) and costs are to be listed separately.  

6.8.7 Final Acceptance 

Upon completion of construction, Applicants or their contractors shall notify the District 
and request a final inspection for acceptance of the project.  Upon completion of the 
following items, the District staff shall present to the District Board of Commissioners a 
Request for Acceptance for their action: 

 The water main has been installed according to the approved plans and specifications;  

 Pressure and bacteriological tests have been passed;  

 All permit conditions have been satisfied; 

 All extension policy conditions have been fully satisfied; 

 All fees, deposits and payments required by the District and other entities have been 
paid; 

 All easements recorded at the county or shown on the face of the final plat map; 

 All necessary bonding in place; and 

 The following items are delivered to the District: 

 Copy of all executed bond and easement documents; 
 Stamped Mylar and paper Record Drawings that reflect as-built conditions; 
 Digital copy of water plan Record Drawings and 
 "Bill of Sale" accepted by the District. 

The date of acceptance by the District Commissioners will begin the period of warranty. 
Final acceptance shall not constitute acceptance of any unpaid for, unauthorized, 
defective, omitted, or non-conforming work or materials.  Final acceptance shall not 
prevent the District from requiring the applicant to pay for, remove, replace, dispose, or 
add work or materials or prevent the District from recovering damages for any work or 
materials or lack thereof. 

6.8.8 Final Connection 

The Applicant shall complete the final connection to the District system prior to 
acceptance by the District.  All connecting pipe and fittings shall be sterilized as required 
in Section 6.4.5 and shall be maintained clean and uncontaminated.  Qualified District 
personnel shall supervise system flushing. (1626) 
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6.9 Extension Policies for Specific Conditions 

6.9.1 Water Service Requirements for Developments Serving Four 
or Fewer Parcels (lot or tract) (1566-92) 

A line extension may be waived for a land division under the following conditions: 
(1566-92) 

 The parcel to be developed must front (be adjacent to and contiguous with) a District 
water main; (1566-92) 

 The development will create no more than four (4) new parcels. The Applicant will 
submit a drawing of the proposed development to be considered; (1566-92) 

 The prevailing fire protection authority will not require a fire hydrant or similar 
device beyond the first parcel fronting the waterline; (1566-92) 

 The District has determined through its own analysis that the future possibility and 
need for extending a water line through the development to provide a gridded system 
or to extend beyond the development by way of a line extension is extremely limited.  
Physical barriers such as major transportation corridors (railroad tracks, limited 
access high-capacity thoroughfares, etc.), steep terrain, and bodies of water were 
considered; (1566-92) 

 Zoning will prohibit further subdivision of the new parcels at the time of 
development.  Further subdivision or subdivision of the parcels at any time in the 
future may require a line extension.  The District and other authorities will evaluate 
provisions for future line extension/gridding.  Any development that applies for a 
variance shall be required to provide an easement to the District that would provide 
sufficient right-of-way for a water line in the future to traverse through the 
development; and (1566-92) 

 Those developments satisfying all of the above conditions will be considered by the 
District's General Manager.  The General Manager may allow the meters to be set at 
the beginning of the roadway access.  A line extension fronting some or all lots may 
be required.  The District may deem it necessary to require a variety of conditions for 
approval of services hereunder.  The ultimate District proposal will be based upon the 
District’s best judgment considering all relevant factors. (1566-92) 

 A statement of District requirements will appear on the recorded plat. (1566-92) 

Upon satisfaction of all District requirements, the District, upon payment of the 
prevailing fees, will place separate water meters serving each parcel.  The District's 
responsibility will terminate at the water meter.  (1566-92) 

If an entity allows further subdivision, this action will trigger the District’s 
requirements for a water line installation to serve the property that was granted the 
waiver, and the associated costs will be born by the property owner who initiated 
further development. (1566-92) 
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6.9.2 Installation of Water Services to Serve Property with 
Limited Access 

If a water main extension to a limited access lot(s) demonstrates no future benefit to the 
District system as determined by the District, the District may allow a water service to be 
installed at the street right-of-way line to serve the limited access lot.  This type of water 
service installation requires District Manager approval and the water service shall be 
installed within the limited access lot's easement frontage for ingress and egress. 

6.9.3 Policy for Water Main, and Water Service Installations in 
Mobile Home Courts and/or Trailer Parks (1498) 

Each mobile home lot will be required to have a separate water meter and pay a System 
Development Fee. (1498)  

Expansions to mobile home courts and/or trailer parks will require review and acceptance 
by the District. (1498) 

This policy may not apply to seasonal recreation lots.  

6.9.4 Consistency with Skagit County Comprehensive Plan (1559-
92) 

The District will provide water service to undeveloped lots/parcels in rural areas, and 
only after receipt of notice from the County that the undeveloped lot/parcel is consistent 
with the County's Comprehensive Plan and that a building permit will be issued upon 
notice of water availability by the District. (1559-92) 

Water service requests for livestock watering and/or agricultural purposes may be 
allowed. Service provided for this purpose shall not be converted to domestic, 
commercial, or industrial use without the parcel or property owners submitting to the 
District an approved building permit issued by Skagit County.  The approved building 
permit will be considered warranty that the improvement is in compliance with the 
approved Skagit County Comprehensive Plan. Failure to provide such a permit may be 
grounds for discontinuation of water service. (1559-92) 
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Section 7 
Satellite System Management 

7.1 Background 

Public Utility District No. 1 of Skagit County (District) functions as the primary Satellite 
Management Agency (SMA) for Skagit County per the Skagit County Coordinated Water 
System Plan (CWSP) Regional Supplement.  The District provides satellite service inside Skagit 
County (and outside the County in limited cases) to all areas not already designated as the 
service area of another State-approved water utility. The District’s goal as SMA is to maximize 
water availability and maintain satisfactory water quality, as well as to assist other public water 
systems (water systems serving 2 or more service connections) with technical and administrative 
tasks.  The District runs a Satellite System Program, operating both large and small District-
owned systems, assisting troubled and failing water systems, and providing other water systems 
by contract with various services.  By operating more than one water system, economies of scale 
make it possible for the District to employ qualified personnel, provide good system 
management and operation, and meet the stringent standards required by the Safe Drinking 
Water Act. 

The regulations and liability associated with providing adequate water service are becoming too 
complex, restrictive and expensive for many communities, homeowner associations and 
individually-owned utilities.  Small public water systems are often unwilling or unable to 
develop and sustain the operating revenues that will finance needed capital improvements and 
operational/maintenance activities in a manner that is affordable to their customers, nor the 
Operating and Capital Cash Reserves required by the State to meet the test of financial viability.  
It is not the District’s intent to take over all small public water systems in Skagit County, but 
rather to support them in cooperation with the Skagit County Health Department (SCH).  The 
District appreciates the pride many system owners display and believes they should continue 
service so long as their product meets drinking water quality standards and their physical water 
system meets DOH/SCH requirements. 

This Satellite Management Program is fashioned to allow some flexibility of service to water 
systems to best accommodate their particular needs.  In addition, the District’s eligibility for 
State and federal funding assistance and its ability to issue bonds helps to assure reliable and 
high quality service at minimum cost for District-owned systems. 

Many water systems may be operating well and producing good quality water, but need help 
with monitoring or the cost of supplies; Support Assistance may be the best for them.  Other 
water systems may not want to stay in operation or, because of inability to meet water quality 
requirements, may be forced by the courts to turn their system over to someone else; Ownership 
Service may be their best option.  New systems may be served by Ownership, Management and 
Operation, or Contract Service by the District. 

This outline of the District's Satellite System Management Program provides customers with the 
philosophy, objectives, and procedures associated with available services.  
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7.2 Types of Satellite Water Systems 

7.2.1 Group A Water System  

A Group A water system is defined in WAC 246-290-020 as a public water system: with 
15 or more service connections used by year-round residents for 180 or more days within 
a calendar year, regardless of the number of people; or regularly serving at least 25 year-
round (i.e. more than 180 days per year) residents, or that provides service opportunity to 
25 or more of the same nonresidential people for 180 or more days within a calendar 
year, or that serves 25 or more different people each day for 60 or more days within a 
calendar year, or that serves 25 or more of the same people each day for 60 or more days 
but less than 180 days within a calendar year, or that serves 1,000 or more people for two 
consecutive days within a calendar year.  

7.2.2 Group B Water System  

Group B water system is defined in WAC 246-290-020 as a public water system that 
does not meet the definition of a Group A water system.  

7.2.3 Types of Satellite Service  

The Satellite System Program provides four primary options of services for water 
systems: 

 Ownership Service: Ownership and operation of the remote water system by the 
District. 

 Management and Operation Service: Management and operation of the remote public 
water system by the District for the system owner, or 

 Contract Service: Delegation by the District of the system management and operation 
to the system owner or a third party; this option still requires the SMA to ensure that 
all functions of the system comply with applicable regulations. 

 Support Assistance: Support to existing viable systems for technical, professional or 
special services by the District.  

These options are designed to respond to the needs of differing water systems and to 
support a program of reliable water system operation throughout the County.  Decisions 
on establishing a level of service will depend on CWSP Guidelines, direction from the 
County or State Health Departments, individual system needs, plans for improvement and 
growth pressures, as well as the ability of the District to provide the desired services in a 
cost-effective manner.  Each situation will be carefully examined by the District with the 
Applicant interested in Satellite System service or support. 

Existing systems that do not meet water quality standards would benefit the most from 
Ownership Service.  The District may be required to assume specific regulatory liabilities 
for systems that transfer ownership; the interests of all District customers will be 
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considered before any such transfer.  The District will provide Ownership Service only 
for those systems that comply with its minimum water quality, construction and 
reliability standards.  Systems initially failing to meet these standards must either be 
brought up to standards or pay the cash equivalent of such an upgrade prior to transfer of 
ownership, in accordance with this Satellite System Program policy.  Different 
construction and reliability standards will be assigned to Group A and Group B systems 
as appropriate. 

Systems requesting assistance must provide unrestricted access of system facilities to 
District staff.  All system facilities must be on system-owned property or located on legal 
rights-of-way or easements. 

The District uses the following procedures in evaluating requests for either remote 
service (either Ownership, Management & Operation or Contract Service) or Support 
Assistance.  There are some common steps in each process regardless of which option is 
requested.   

1. Initial contact between the Applicant and the District: the Applicant can discuss needs 
of the water system and receive a copy of District policies and procedures pertaining 
to Applicant’s requests.  The Applicant may contact the District on its own or by SCH 
or DOH referral. 

2. Applicant’s written request: this initiates the District’s formal evaluation of the 
system’s needs, capabilities and deficiencies.  The Applicant’s request should include 
specific data and background information on the system using the Small System 
Survey forms in Appendix G (also found in the Comprehensive Water System Plan). 

3. District procedures: The District will inform the Applicant of the procedures required 
for service or support. 

4. A detailed flow chart is included in Appendix H (also found in the Satellite 
Management Program, of the District’s Comprehensive Water System Plan). 

The District’s Point of Contact for initiating SMA service is the Engineering Department 
at the District’s office complex located at 1415 Freeway Drive, Mount Vernon WA 
98273.  

7.3 Ownership service 

7.3.1 Policy 

 Applicants adjacent to or within another established public water system’s designated 
service area will be referred to that water system for Ownership service before the 
District will accept a request for Ownership service from the applicant (see Figure 
6A).  If the adjacent water system denies the applicant service, the applicant may 
apply for Ownership service from the District. 
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 Ownership Service can be provided for both Group A and Group B public water 
systems.  Typically the District will own and operate all new satellite Group A public 
water systems proposed within its satellite service area, and. consider service to any 
existing public water system with water quality or infrastructure deficiencies 
regardless of the size of the water system. The District will typically not own Group 
B public water systems. Instead: 

 the District will typically waiver SMA service to all two (2) connection Group B 
public water systems; 

 the District will review potential for SMA management and operation (M&O) 
service to new Group B public water systems with more than two (2) connections. 
In general, the District will not provide M&O service to Group B water systems; 
and  

 Unique exceptions will be considered on the recommendation of a governmental 
agency or the system owner. 

 The District considers a new system to be feasible based on the balance of its 
projected revenues to active service count, projected rate of growth to buildout, and 
operational requirements.  An economic viability assessment will be performed on 
each system to be considered for ownership service.  Ownership systems which are 
likely to be considered financially feasible include, but are not limited to: 

 those inside or within 1/2-mile of a UGA or rural village served by the District; or 

 those where a District water main is anticipated to be within 1⁄2-mile of the 
system within 20 years of the date the system begins operation. 

In all cases, land use regulations shall govern the creation of new developments and 
determine the density therein. 

 Ownership Service requires transfer of ownership and operational responsibilities 
from either a new or existing water system to the District.  The District shall assume 
complete responsibility for the water system following transfer. 

 The Applicant is subject to all District written policies and Resolutions, including but 
not limited to rates and fees, design and construction standards and line extension 
policies. 

 The Applicant is responsible for all costs of upgrade and transfer of system ownership 
to the District.  The District will assist the Applicant in obtaining funding.  The 
District will not make cash payments to acquire an existing or new system.  Transfer 
of ownership will occur at no cost to the District. 

 Water systems that have been certified per WAC 246-290 as being designed and 
constructed in accordance with District, SCH and Washington State Department of 
Health (DOH) standards shall be considered “certified”; all other systems shall be 
considered “uncertified”.  Certified and Uncertified systems shall follow the 
respective Review and Approval Procedures indicated below to implement the 
Ownership Service option.  For Uncertified systems, this shall include survey and 
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evaluation of the system and completion of all upgrades to minimum District 
standards prior to transfer of ownership to the District. 

 The District reserves the right to contract any or all of the survey and evaluation 
procedures and/or the final design of a water system to a professional other than the 
District who, in the mutual judgment of the District and SCH, is qualified. 

7.3.2 Review and Approval Procedures 

 Certified Existing Systems 

 Systems that are certified per WAC 246-290 to meet District, SCH and DOH 
standards for design and construction will not be subject to the survey, evaluation 
and upgrade process. 

 Systems that may desire Ownership Service by the District or connection to 
another District system at some future date should meet the following 
requirements during design and construction: 

• Design and install the system per the District’s current urban design standards 
or rural design standards, as the District considers appropriate.  See Appendix 
“C”. 

• Coordinate inspection of construction of the new system with the District. 

• Prior to transfer of ownership to the District, have the system designer certify 
per WAC 246-290 that the system has been constructed per the approved 
design and that it meets District, SCH and DOH standards. 

 Transfer of water system ownership to the District shall follow the procedures 
outlined in paragraph 7.3.2.b (8) below. 

 Uncertified Existing Systems 

 For “uncertified” systems, a preliminary survey will be conducted by the District 
to establish the existing status of the water system.  See Appendix G.  The District 
may require a preliminary deposit prior to conducting the survey.  The deposit 
will be applied toward the final cost of improvements tallied at the completion of 
work.  If the Applicant withdraws the request for service for any reason at any 
time during the process, the District will retain a portion or all of the deposit to 
help cover costs. 

 Based on the data collected from this survey, the District will estimate the costs 
for required improvements and routine operation and maintenance (O&M). 

 A meeting or other appropriate method will be used to review the survey data and 
preliminary cost estimate with the Applicant.  The Applicant may either withdraw 
the request for Ownership Service or continue the process by authorizing the 
District to prepare an engineering evaluation to more accurately determine the 
work and costs required to improve the system to and maintain the system at 
required standards. 
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 The District engineering evaluation shall include a detailed analysis of the 
system’s operation, required capital improvements and projected O&M costs.  
The applicant must possess water rights adequate to supply the project, and these 
water rights must be transferred to the District.  

 It will also contain a preliminary financing plan for improvements based on: 

• Minimum improvements required to meet water quality, construction and 
reliability standards; 

• Required improvements to upgrade the system to District standards; 

• Additional improvements for storage, metering and fire flow (if not already 
required). 

 After review of the engineering evaluation with the Applicant, the Applicant may 
withdraw the request for Ownership Service or, with assistance from the District, 
pursue required improvements to the water system.  Improvements required to 
meet minimum District standards, particularly those associated with water quality, 
safety and reliability, shall be completed prior to transfer of ownership.  Less 
critical improvements may, at the District’s option, be deferred until normal repair 
or replacement occurs. 

 Improvement may be financed by the Applicant through rate surcharges, customer 
assessments, system development charges, and/or District-arranged financing.  
District-arranged financing may include State and/or federal grants, Local Utility 
District (LUD) bonds or other similar arrangements. 

 If necessary and found to be economically feasible, the District Commissioners 
may require the formation of an LUD in accordance with RCW 54.  Once an LUD 
is formed and improvements completed, ownership of specified facilities, 
equipment and data shall be transferred to the District. 

 After completion of the improvements, the Applicant and the District shall pursue 
transfer of ownership.  The District’s attorney will establish the appropriate 
authorization and legal instruments for the transfer of system ownership to the 
District.  The items required for transfer or ownership may include, but are not 
limited to: 

• Bill of Sale 
• Title Report and Property Deeds 
• Assignment of Easement and Franchises 
• New Easements, if required 
• Assignment of Water Rights 
• Authorization to Collect Rates and Fees 
• Hold Harmless Agreement 
• List of Owners, Customers and Service and Mailing Addresses 
• Maps, Records, Equipment Manuals and Data 
• Other information 

 New Systems 
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 Levels of Ownership Service.  Service can be provided to a Satellite System 
through several scenarios, depending on whether the system will “stand alone” 
permanently or has potential for connecting to an existing District system 
(“temporary stand-alone”), and whether fire protection will be required for the 
development by the Fire Marshal in that jurisdiction.  The District will own and 
operate the remote system in either case. 

 Permanent Stand-Alone System.  A “permanent stand-alone system” is a remote 
system which is so far removed from another District system that there is no 
possibility of future connection/intertie.  The permanent system shall be designed 
and built to meet or exceed District requirements as outlined in Appendix I and 
“Ownership System Design Standards” (7.3.2.c(4), below.   

 Temporary Stand-Alone System.  A “temporary stand-alone system” is a remote 
system which is more than 1/2-mile from a District water main and has a strong 
potential for hook-up within 20 years of the date the remote system starts 
operation.  The system can be developed in one of two ways: 

• Completed to match current standards of the adjacent District system, 
allowing the eventual tie-in and integration into the adjacent District system 
without major modification of the remote system; or 

• Completed to minimum stand-alone standards with the written agreement of 
the developer that all or portions of the remote system will be upgraded to 
meet or exceed the standards of the adjacent District system at some future 
date prior to tie-in to the adjacent District system; selection of this option 
requires the developer to provide to the District the equivalent cash value of 
the intended future upgrade at the time the District accepts the system.  The 
equivalent cash value shall be based on the District’s estimated cost of the 
upgrade; present worth is subject to negotiation between the developer and the 
District. 

NOTE:  Even though it will eventually be integrated into the adjacent District 
system, a Temporary Stand-Alone System must by definition be designed and 
constructed as a complete system to provide all the necessary service to its 
customers until such time as it is connected to the adjacent system.  See 
“Ownership System Design Standards”, 7.3.2.c(4) below. 

 Ownership System Design Standards.  Each Ownership System shall be designed 
by a Professional Engineer registered in the State of Washington and shall follow 
the sizing guidelines provided by the Washington State Department of Health. 
Each Ownership System shall be designed according to the District design 
standards, Appendix C of the Water Code.  See also Appendix I.  Specific 
material and construction requirements and standard details are available in 
Section 4.4 and Appendix F of the 2001 Comprehensive Water System Plan. 
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7.3.3 Rates and Charges  

Rates and charges for District owned and operated satellite public water systems shall 
conform to existing schedules of rates and charges in Appendix A, or to new District 
rates and charges developed specifically for a water system (or systems). (1895-00) 

7.4 Management and Operation Service  

7.4.1 Policy 

The District will not typically provide management and operation (M&O) service to a 
water system. In those cases when M&O service is provided, it will be under the terms of 
an SMA M&O service agreement.  Each such “Satellite Service Agreement” will 
address: 

 Detailed description of the area served and owners’ names, including a single point of 
contact regarding the Satellite Water System (SWS); 

 Background leading to SWS formation and the District’s involvement; 

 Terms, including: 

 construction/improvement and ownership of the water system by the SWS, per 
that system’s or per State and County Health Department standards, whichever is 
greater, at the cost of the SWS; 

 operation of the water system by the District (or a designated third party agreeable 
to both the SWS and the SMA, as delegated by the SMA) per State and County 
Health Department standards at the cost of the SWS; 

• if operated by a third party, a compliance inspection of the water system by 
the SMA, at the cost of the SWS, to be performed at least annually; the SWS 
shall correct any deficiencies within a stated timeframe agreed between the 
SWS and SMA; the SMA shall correct any deficiencies not corrected in the 
timeframe specified and bill the SWS for such work; 

 payment of charges by the SWS to the SMA for operation, scheduled inspections, 
administrative management, water quality sampling/testing, and/or all other work 
performed by the SMA; waiver of lien rights; method of recovering any 
delinquent SMA billings from SWS; and 

 future expansion of the SWS. 

 Hold harmless clause; 

 Duration of the agreement (until the SWS is abandoned or connects to another 
District water system);  

 Other factors deemed necessary; and 

 Signatures of District and SWS representatives, notarized as required. 
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7.4.2 Rates and Charges for Management and Operation Services  

 For management and operation services, water rates and charges shall be subject to 
negotiation between the District and the SWS and ratification by the District 
Commission; 

 Any compliance inspection fee shall be calculated and charged on a case by case 
basis to recover District labor and vehicle expenses; and 

 Any fee for water quality testing shall be set by the General Manager on a case by 
case basis to recover the laboratory costs and District labor and vehicle expenses. 

7.5 Contract service 

7.5.1 Policy 

The District may offer contract services to any water system to which the District has 
waived SMA service and/or does not have an SMA relationship.  The District and such 
water system shall agree to scope of services and compensation by written contract prior 
to the District providing any contract services. The contract should include the same basic 
elements as indicated above for a Satellite Service Agreement. 

7.5.2 Rates and Charges for Contract Services 

 For contract services, water rates and charges shall be subject to negotiation between 
the District and the water system and ratification by the District Commission; 

 Any compliance inspection fee shall be calculated and charged on a case by case 
basis to recover District labor and vehicle expenses; and 

 Any fee for water quality testing shall be set by the General Manager on a case by 
case basis to recover the laboratory costs and District labor and vehicle expenses. 

7.6 Support Assistance Service 

7.6.1 Policy 

 The Support Assistance program provides general assistance for improving water 
service within the District’s satellite service area.  The intent of the program is to 
allow small water systems to remain independent and operate at reasonable 
expenditure levels.  The District is willing to evaluate any form of assistance to help a 
water system improve its level of service.  Primarily, the program is designed to 
support smaller water systems on a limited or non-recurring basis. 

 “Limited” Support Assistance can include, but is not limited to: 

 Leadership and support to small utilities to ensure their views are considered in 
formulating local and state regulatory actions. 

 Opportunities for operator training and information system support; 
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 Administration of programs for joint purchasing of equipment and supplies to 
achieve economies of scale (public agencies only); 

 Other information resources. 

 “Non-recurring” Support Assistance can include, but is not limited to: 

 Loan of equipment or supplies to a system to handle a special circumstance 
(public agencies only, except that the District may support a privately-owned 
utility in case(s) of emergency, in the interest of public health and safety); 

 Providing engineering/or technical expertise to a system that lacks necessary staff 
for certain tasks (public agencies only); 

 Providing financial management/grant procurement assistance. 

7.6.2 Review and Approval Procedures   

 The Applicant shall first establish the utility’s eligibility for support and the scope of 
the service(s) desired. 

 The District shall provide an estimate of cost(s) for the service(s) requested. 

 The District and the Applicant shall execute a written agreement or formal contract 
that specifies the exact responsibilities (staffing, equipment, supplies, etc.) and 
charges for the service(s) that the District will provide.  This process will be 
expedited in case(s) of emergency. 
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Appendix A 
Rates, Fees, Charges and Deposits 

 

Table A-1 
Monthly Basic Fixed Charge

 
Meter Size 

Effective 
01/01/08 

Effective 
03/01/09 

Effective 
01/01/10 

 
    
5/8-inch  $  16.40  $  16.90  $  17.40 
¾-inch  16.40  16.90  17.40 
1-inch  27.40  28.20  29.05 
1 ½-inch  54.50  56.15  57.85 
2-inch  87.10  89.70  92.40 
3-inch  163.25  168.15  173.20 
4-inch  271.90  280.05  288.45 
6-inch  543.75  560.05  576.85 
8-inch  869.85  895.95  922.85 

Notes 

 Total rate includes the sum of Table A-1 (as applicable) and Table A-2 below. 
 These rates apply to all customers except: A) those described in Section 4.1.2 (Wholesale or Special Contract Customers) of the main 

document; and B) those described in Tables A-3, A-4, and A-5. 
 
 

Table A-2 
Consumption Charges 

 Effective 
01/01/08 

Effective 
03/01/09 

Effective 
01/01/10 

Single Family & Duplex with 
Individual Meters 

   

    0-3 ccf $1.81 per ccf $1.86 per ccf $1.92 per ccf 
    4-100 ccf 2.84 per ccf 2.93 per ccf 3.02 per ccf 
    101-Excess 1.66 per ccf 1.71 per ccf 1.76 per ccf 
All Others:  Except those 
described in Tables A-3 and A-5 

   

    0-3 ccf $2.84 per ccf $2.93 per ccf $3.02 per ccf 
    4-100 ccf 2.84 per ccf 2.93 per ccf 3.02 per ccf 
    101-Excess 1.66 per ccf 1.71 per ccf 1.76 per ccf 

Notes: 

 The District bills in hundred cubic feet increments (ccf).  One hundred cubic feet (1 ccf) equals 748 gallons. 
 Total rate includes the sum of Table A-1 (as applicable) and Table A-2. 
 These rates apply to all customers except: A) those described in Section 4.1.2 (Wholesale or Special Contract Customers) of the main 

document; and B) those described in Tables A-3 and A-5. 
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Table A-3 

Monthly Basic Charges-Private Fire Systems 
(Automatic Sprinkler Equipment) 

Private Fire 
System Based 

Upon Inch Size  

 
Effective 
01/01/08 

 
Effective 
03/01/09 

 
Effective 
01/01/10 

1-inch  $  2.75  $  2.85  $  2.95 
2-inch  5.50  5.65  5.80 
3-inch  8.30  8.55  8.80 
4-inch  11.00  11.35  11.70 
6-inch  16.55  17.05  17.55 
8-inch  22.05  22.70  23.40 
10-inch  27.60  28.45  29.30 
12-inch  33.10  34.10  35.10 

 
Monthly Basic Charges-Private Fire Systems 
(Other than Automatic Sprinkler Systems) 

Privately Owned 
Fire System 

 $27.55  $28.40  $29.25 

Note: 

 Charges to be computed on a monthly basis 
 

Table A-4 
   Fire Hydrant Use Charge  

 
Monthly Basic Charge 

 
 

 
 

 
$25.00 per month 

    
Monthly Consumption Charges: Effective 01/01/08 Effective 03/01/09 Effective 01/01/10 

    0-3 ccf $2.84 per ccf $2.93 per ccf $3.02 
    4-100 ccf   2.84 per ccf   2.93 per ccf 3.02 

    101-Excess   1.66 per ccf   1.71 per ccf 1.76 

Same as All Others (Table A-2) 
 

Table A-5 
Potlatch Water System Charges 

 Effective 01/01/08 Effective 03/01/09 Effective 01/01/10 
Monthly Basic Charge $58.99 $60.76 $62.58 

Monthly Consumption Charges $10.00 per ccf $10.30 per ccf $10.61 per ccf 

Note: 

 The District bills in hundred cubic feet increments (ccf).  One hundred cubic feet equals 748 gallons. 
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Table A-6  
System Development Fees Summary – 5/8 to 8-inch Meter 

Meter Size Weighting Factor Current Effective 
Fee  04/15/11 

5/8-inch 1 $    2,880.00* $    3,365.00 

3/4-inch 1.5 $    4,320.00* $    5,050.00 

1-inch 2.5 $    7,200.00* $    8,415.00 

1-1/2-inch 5 $  14,400.00* $  16,825.00 

2-inch 8 $  23,040.00* $  26,920.00 

3-inch 16 $  46,080.00* $  53,840.00 

4-inch 25 $  72,000.00* $  84,125.00 

6-inch 50 $144,000.00* $168,250.00 

8-inch 80 $230,400.00* $269,200.00 

10-inch 115.0 $331,200.00* $386,975.00 

Satellite Systems  General Plant portion of System 
Development Fee structure* 

Notes: 

*Refer to Section 4.2 for further System Development Fee and Water Contract information. 

*System Development Fees developed specifically for future LUDs or satellite systems, such as Potlatch Beach LUD 
No. 23, Skagit View Village LUD No. 27 and Marblemount LUD No. 28, that are not anticipated to connect to the 
Judy Reservoir System or conveyed water via the District’s Water Supply Agreement with the City of Anacortes, 
shall be subject to only the “General Plant” portion of the System Development Fee structures, providing required 
criteria has been met for obtaining water service.  The General Plant portion charged shall account for annual 
construction cost index increases and shall be multiplied by the appropriate weighting factor for the meter selected. 

*Fees are based upon the cost of a 5/8-inch meter ($2,880 ($3,365 effective 04/15/11) x meter capacity weighting 
factor).  The weighting factor is based upon the safe maximum operating capacity for displacement and compound 
water meters as identified in the American Water Works Association C-700 and C-702 standards.   

The District anticipates an incremental fee increase adjustment of $485.00 in the 5/8-inch meter size effective April 
15, 2012 (subject to review by the Commission).  Fees for other meter sizes are incrementally determined using a 
multiplier upon the 5/8-inch rounded meter fee.  The fee shall be rounded to the nearest $5.00 increment.   
 
 

Table A-7 
THIS TABLE INTENTIONALLY LEFT BLANK  (Content Removed 5/20/08)  

2350 1 2 3 4 5 6 7 8
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Table A-8 
Installation Charges

 
Connection Charge Type 

 
Meter Size Charge 

 
Type One 
 

 
5/8-inch 

 
$1,280 

Type One 3/4-inch $1,335 
 

Type One 
 

1-inch $1,360 

Type Two 
 

5/8-inch $   515 

Type Two 3/4-inch $   575 
 

Type Two 
 

1-inch $   600 

Type Three 
 

5/8-inch $   320 

Type Three 3/4-inch $   375 
 

Type Three 
 

1-inch $   375 

Type Four (Varies) Part of Water Main Extension Cost 
 

Type Five  
(Deduct) 

5/8-inch $   515 

Type Five 
(Deduct) 

3/4-inch $   575 
 

Type Five 
(Deduct) 

1-inch $   600 

Type Six 
 

5/8-inch $1,940 

Type Six 
 

3/4-inch $1,995 

Type Six 
 

1-inch $2,020 

Renewal of Service (meter only) 
within one year 

5/8-inch, 3/4-inch and 1-inch $     50 
 

Renewal of Service (meter only) 
after one year 

5/8-inch, 3/4-inch and 1-inch Type Three Charge 

Renewal of Service (complete 
service) 

5/8-inch, 3/4-inch and 1-inch Time and Materials, not to exceed 
Type One Installation Charge 

Renewal of Service (complete 
service) 

Larger than 1-inch Time and Materials 

Type One, Two, Three, Four and 
and Six 

1 ½-inch and Larger Time and Materials 
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Table A-9 
 Miscellaneous Charges Current  *Effective 
  Charges 04/01/10 
1 Service Activation Charge  $  10.00 *$20.00 

2 Deduct Meter – Monthly Basic Fixed Charge  $2.55 

3 Financial Instrument Charge (NSF, ACH return, closed account, etc.)  $25.00  

4 Turn On/Reconnection (8 AM to 3 PM, M-F, excluding Holidays)  $  35.00 *$50.00  

5 Consequent Turn On/Reconnection (8 AM to 3 PM, M-F, excluding Holidays) 
within a 12-month period  *$160.00 

6 Turn On/Reconnection (After 3 PM, M-F, or on Saturday)  $  90.00 *$160.00 

7 Turn On/Reconnection (Sundays and Holidays)  $120.00 *$190.00 

8 Late Fee – A late payment charge of $5 or 2% per month, whichever is greater, 
applied to unpaid balances 14 calendar days beyond bill due date  *$5 or 2% Per Month 

9 Collection in the Field (prior to disconnection of service) 8 AM to 3 PM, M-F  $15.00 

10 Reactivation of abandoned service, Type I   Type I Charge 

11 Reactivation of abandoned service for larger than 1”, plus associated service 
charges, fees, permits, expenses from other local, state or federal agencies  Actual Cost 

12 Water Service Installations Involving Connection to a Water Pipeline Larger 
than 18”, or Any Concrete Cylinder Water Pipeline  Actual Cost 

13 Temporary Connection Charge (Installation/Removal)  Actual Cost 

14 Crew/Serviceman Standby (Customer Request)  Actual Cost 

15 Damage from Addition of New Equipment  Actual Cost 

16 Damage to District Property  
Actual Cost 

(unless shown below) 

17 Cut Lock Charge  $  25.00 *$200.00 

18 Meter Yoke Replacement Charge  $100.00 *$300.00 

19 Satellite System Compliance Inspection Charge  Actual Cost  

20 Satellite System Water Quality Testing Charge  Actual Cost 

 Note:  *Charges in bold text will become effective April 1, 2010 

 
Table A-10 

Service Deposits
Meter Size  Deposit Amount 

5/8” or ¾” Residential  $135.00 

1” Residential  $200.00 

Greater than 1” Residential  $250.00 

Note: 
 Commercial and larger metered service deposits are to be calculated based on two times the two month average billing as determined 

from time to time when water rates are adjusted or increased or when customer applies for service.  In unusual or exceptional cases 
where management deems it necessary in order to adequately protect the District, the District may exceed the amounts indicated. 
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Appendix B 
State Environmental Policy Act Procedures 

I. OBJECTIVES 

A. The State Environmental Policy Act of 1971, (SEPA), being RCW Chapter 
43.21C, has been enacted to: 

01. Declare a State policy which will encourage productive and enjoyable 
harmony between people and their environment; 

02. Promote efforts which will prevent or eliminate damage to the 
environment and biosphere; 

03. Stimulate human health and welfare;  

04. Enrich the understanding of the ecological systems and natural resources 
important to the state and nation. 

B. The Act authorizes and directs all branches of governments of this State, 
including State agencies, municipal and public corporations and counties to: 

01. Use a systematic, interdisciplinary approach, ensuring integrated use of 
natural/social sciences and environmental design arts in planning/decision 
making on actions having a potential environmental impact; 

02. Identify and develop methods and procedures, in consultation with the 
Department of Ecology and the Ecological Commission, to ensure 
appropriate consideration of environmental amenities and values, along 
with economic and technical considerations in decision making; 

03. Consult with, and obtain comments from, any environmentally related 
public agency with respect to any environmental impact involved. 

04. Prepare a detailed statement for inclusion with every recommendation or 
report on proposals for legislation and other major actions significantly 
affecting the quality of the environment, which outlines: 

a. The environmental impact of the proposed action; 

b. Unavoidable adverse environmental effects of the proposed action; 

c. Alternatives to the proposed action; 

d. Relationships between short-term uses of the environment and 
maintenance/enhancement of long-term productivity; 

e. Any irreversible and irretrievable resource commitments of the 
proposed action; 

05. Make available to the Governor, the Department of Ecology, the 
Ecological Commission, and the public, copies of the Environmental 
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Statement and comments/view of environmentally related appropriate 
federal, provincial, state, and local agencies; 

06. Provide copies of environmental statements and comments/views to 
accompany the proposal through the existing agency review processes; 

07. Study and develop appropriate alternatives in cases involving resource-use 
conflicts; 

08. Recognize worldwide environmental problems, and, where consistent with 
State policy, support measures to maximize international cooperation in 
preventing a decline in quality of the world’s environment; 

09. Make information on environmental restoration, maintenance and 
enhancement available to others; 

10. Initiate and use ecological information in the planning and development of 
natural resource-oriented projects. 

C. In keeping with the full purpose and intent of the law and in response to the 
foregoing directives, the following guidelines and procedures governing 
legislative enactment based on policy decisions by the Board of Commissioners, 
shall be followed.  It is the intent of the Commission that any action of this 
District shall be evaluated in the sense of being either major/significant or 
minor/insignificant as related to environmental impact.  The procedures dealing 
with threshold determinations and beyond are based on the District being Lead 
Agency.  For those proposals where the District is not the Lead Agency, the 
District shall comply with the adopted procedures of the Lead Agency. 

II. INCORPORATION OF SEPA RULES 

 Chapter 197-11 of the Washington Administrative Code (WAC) was established as the 
SEPA Rules, effective April 4, 1984.  The SEPA Rules were established to provide 
uniform requirements for compliance with SEPA, and are hereby incorporated by 
reference into these District SEPA Procedures, as clarified herein.  The District’s SEPA 
Procedures, the SEPA Rules (WAC 197-11) and SEPA (43.21C RCW) must be read 
together as a whole in order to comply with the spirit and letter of the law. 

III. DEFINITIONS 

 In addition to the definitions provided in the SEPA Rules (WAC 197-11-700 series), the 
following definitions are provided to clarify District-specific items: 

Building: A facility which is regularly occupied or houses personal property 
(e.g., a dwelling unit, office facility, water treatment plant, etc.).  
Includes underground utilities to five feet outside the footprint of the 
building. 

Impoundment: A storage facility for untreated water, usually man-made with some 
form earthen or concrete dam(s), and inlet and/or outlet piping for the 
water. 
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Right-of-Way: A narrow band of property with legal title or easement for a specific 
purpose(s), usually for transportation and/or utility access (such as 
telecommunication and electrical wires or water/sewer piping). 

Storage Tank: A structure for the storage of liquid, such as potable water; usually 
above ground; usually constructed of steel or concrete, with a roof. 

Structure: A facility which is not regularly occupied nor houses personal property 
(e.g.: storage tank, booster pump facility, etc.).  Includes underground 
utilities to five feet outside the footprint of the structure. 

Water Plant: Water system components, usually below ground level, including but 
not limited to water transmission and distribution lines, fittings, valves, 
control valve facilities, water service meters, fire hydrants, etc., but not 
structures or buildings. 

IV. LEAD AGENCY 

 The “Lead Agency” is the agency responsible for SEPA compliance for a particular 
proposal.  When the District initiates a proposal, it is the Lead Agency for that proposal.  
If the District shares in the implementation of a proposal, it must mutually agree in 
writing with the other implementing party on which agency will be the Lead Agency.  If 
the other party is a private party, the District will be the Lead Agency.  State agencies 
will automatically be Lead Agency for proposals listed in 197-11-938 WAC, including 
impoundments of 40 or more acres of surface area (Department of Ecology). 

V. TIMING OF SEPA PROPOSALS 

 The District shall prepare its threshold determination, and environmental impact statement 
(EIS) if required, at the earliest possible point in the planning and decision making process, 
when the principal features of a proposal and its environmental impacts can be reasonably 
identified.  For most proposals, this should occur at the conceptual stage rather than the final 
detailed design stage.  See the attached project timeline for a relative scale of when SEPA 
should be addressed.  For its own proposals, the District may extend the time limits 
prescribed in the SEPA Rules (197-11-055 WAC). 

VI SEPA APPLICABILITY 

A. The District shall consider SEPA on all proposals except those which are 
categorically exempt.  The following actions, which may be routinely undertaken 
by the District, are categorically exempt from threshold determination and EIS 
requirements per 197-11-800 WAC. 

01. Construction of an office, commercial, service or storage building or 
structure with 4,000 SF of gross floor area and with associated parking 
facilities for 20 automobiles. 

02. Construction and/or installation of commercial on-premises signs. 

03. Installation of hydrological measuring devices regardless of whether or 
not on lands covered by water. 



January 10, 2005 

Appendix B – State Environmental Policy Act Procedures B-4 
Water Policy Manual SkagitCountyPUD#1/2-00-172/2004ManualFiles/AppendixBFinal.doc 

04. Repair, remodeling, maintenance and minor alteration of District 
structures, buildings and water plant involving no material expansion or 
changes in use beyond that previously existing; special provisions apply to 
areas covered wholly or in part by water. 

05. Appropriation of water (including exemption of hydraulics permit, 
shoreline permit and building permit) in the amount of not more than 50 
cfs of surface water for irrigation purposes; and not more than 1 cfs of 
surface water, or 2,250 gpm of groundwater, for any purpose. 

06. Purchase or acquisition of any right to real property; the sales, transfer or 
exchange of any publicly-owned real property, but only if not subject to an 
authorized public use; the lease of real property when the use of the 
property for the term of the lease will remain essentially the same as the 
existing use, or when the use is otherwise exempt from SEPA. 

07. Enforcement and inspections, including the abatement of hazards to public 
health and safety. 

08. Administrative, fiscal and personnel activities of the District (197-11-800 
(13) WAC). 

09. Local Utility Districts, unless such formation includes in its proposal the 
construction of such facilities not exempt from SEPA. 

10. All storm water, water and sewer facilities, lines equipment, hookups, 
appurtenances including, utilizing or related to lines 8-inch or less in 
diameter. 

11. All electrical facilities, lines, equipment or appurtenances, not including 
substations, with an associated voltage of 55,000 volts or less; and the 
overbuilding of existing distribution lines (55,000 volts or less) with 
transmission lines (more than 55,000 volts); and the undergrounding of all 
electric facilities, lines, equipment or appurtenances. 

12. All developments within the confines of any existing electric substation, 
impoundment, storage tank, pump station or well, not including additional 
appropriations of water. 

13. Periodic use of chemical or mechanical means to maintain District right-
of-way in its design condition; chemicals shall be as approved by 
Washington State Department of Agriculture and applied by licensed 
personnel; chemicals shall not be applied in watersheds controlled for 
drinking water quality. 

14. Actions during an emergency to avoid imminent threat to public health 
and safety or to prevent serious environmental degradation (197-11-880 
WAC). 

15. The construction or installation of minor surveillance and control systems 
and temporary traffic controls and detours. 

16. All communication lines, including cable TV, but not including 
communication towers or relay stations. 
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17. Watershed restoration projects.  Actions pertaining to watershed 
restoration projects as defined in RCW 89.08.460(2) are exempt, provided, 
they implement a watershed restoration plan which has been reviewed 
under SEPA (RCW 89.08.460(1)). 

18. Personal wireless service facilities. 

 (a) The siting of personal wireless service facilities are exempt if the 
facility: 

 (i) Is a microcell and is to be attached to an existing structure 
that is not a residence or school and does not contain a residence or a 
school; 

 (ii) Includes personal wireless service antennas, other than a 
microcell, and is to be attached to an existing structure (that may be 
an existing tower) that is not a residence or school and does not 
contain a residence or school, and the existing structure to which it is 
to be attached is located in a commercial, industrial, manufacturing, 
forest, or agriculture zone; or 

 (iii) Involves constructing a personal wireless service tower less 
than sixty feet in height that is located in a commercial, industrial, 
manufacturing, forest, or agricultural zone. 

 (b) For the purposes of this subsection: 

 (i) “Personal wireless services” means commercial mobile 
services, unlicensed wireless services, and common carrier wireless 
exchange access services, as defined by federal laws and regulations. 

 (ii) “Personal wireless service facilities” means facilities for 
the provision of personal wireless services. 

 (iii) “Microcell” means a wireless communication facility 
consisting of an antenna that is either: 

 (A) Four feet in height and with an area of not more 
than five hundred eighty square inches; or 

 (B) If a tubular antenna, no more than four inches in 
diameter and no more than six feet in length. 

 (C) This exemption does not apply to projects within a 
critical area designated under GMA (RCW 36.70A.060). 

B. The above categorical exemptions, numbered 1 through 18, shall not apply in 
areas designated by a city or Skagit County as an “environmentally sensitive 
area”.  Critical Areas:  Wetlands, Flood Hazard Areas, Aquifer Recharge Areas, 
Geo Hazard Areas, Fish & Wildlife Habitat. 

VII. THRESHOLD DETERMINATION 

A. General 



January 10, 2005 

Appendix B – State Environmental Policy Act Procedures B-6 
Water Policy Manual SkagitCountyPUD#1/2-00-172/2004ManualFiles/AppendixBFinal.doc 

 A threshold determination is required for any proposal which meets the definition 
of “action” (197-11-704 WAC) and is not categorically exempt.  The District’s 
“responsible official” shall make the determination, using the process indicated in 
197-11-330 WAC, usually assisted by an Environmental Checklist.  The 
determination shall be documented as either a Determination of Non-significance 
(DNS) or a Determination of Significance (DS), and shall be made as soon as 
practical after the agency has developed or is presented with a proposal. 

 The threshold determination shall not balance whether the beneficial aspects of a 
proposal outweighs its adverse impacts, but rather shall consider whether a 
proposal has any probable significant adverse environmental impacts under the 
SEPA Rules and these Procedures. 

B. Designation of Responsible Official 

 The “responsible official” ensures the District’s SEPA Procedures are followed, 
and issues the threshold determination and supervises the development of the EIS, 
if required.  The responsible official will be the General Manager, or a District 
staff member one management level below the General Manager, and/or a 
professional engineer. 

C. Environmental Checklist 

01. A private applicant or a member of the District staff will prepare an 
Environmental Checklist for each proposed action which is not 
categorically exempt, using the form provided in Section IX of these 
Procedures.  If practical, the Checklist should be prepared by a staff 
member other than the responsible official.  The following resources 
should be used, at a minimum, in developing the Checklist: 

• District Water System Plan 
• Appropriate City or County Comprehensive Plan 
• Appropriate City or County Zoning Map(s) 
• Skagit County Shoreline Management Master Program 
• USDA/Soil Conservation Service Soil Survey of Skagit County, WA 
• National Wetlands Inventory Map(s) 
• Information from other public and private utilities 

For water system improvements, the Checklist shall at a minimum address 
chlorinated water in terms of its use for disinfection and its disposal.  Proposals 
for new water tanks shall address detention requirements for both stormwater 
runoff and tank overflow/draining conditions. 

The Checklist will have attached at least a Project Site Map and a Wetlands Map, 
even if no wetlands are within 200 feet of the proposed site(s). 

02. The completed Checklist shall assist the responsible official in making a 
threshold determination.  A checklist is not required if the District has 
decided that an EIS must be prepared for the proposal. 
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D. Determination of Nonsignificance (197-11-340 WAC) 

01. If the responsible official determines that there will be no probable 
significant adverse impact from a proposal, the responsible official shall 
issue a DNS using the form in Section IX of these Procedures. 

02. If the District adopts another environmental document in support of a 
DNS, the Notice of Adoption and the DNS shall be combined or attached 
to each other.  The Notice of Adoption form can be found in Section IX of 
these Procedures. 

03. Comment Period 

a. Waterline Proposals.  The District will not require, but may at its 
sole discretion opt for, a 15-day comment period for waterline-
related proposals only, regardless of their size, except where the 
proposal involves: 

(1) Another agency with SEPA jurisdiction; 

(2) Demolition of any structure or building not exempted by 
197-11-800(2)(f) or -880 WAC; 

(3) Issuance of clearing or grading permits not exempted by 
Part Nine of the SEPA Rules; or 

(4) A DNS under 197-11-350(2), -350(3) or -360(4) WAC. 

Waterlines larger than 8-inches in diameter are becoming routine 
installations by the District; the WSDOT APWA Standard Specifications 
and AWWA’s standards for installation, to which the District adheres, 
address how the District is to deal with potentially hazardous materials 
and therefore mitigates environmental impacts during construction, which 
is normally the time of greatest potential for adverse environmental 
impacts for waterlines. 

Larger waterlines (18-inch diameter and over) of significant length and 
waterlines incidental to other non-categorically exempt work will 
normally have comment periods. 

b. Other Proposals.  All proposals for which the District is Lead 
Agency, other than those exempted by subsection 3a. above will 
have a 15-day comment period.  The District will not act on any 
proposal until the due date for receipt of comments has lapsed and 
the responsible official has determined that no further threshold 
action is required. 

04. Mitigated DNS.  If a proposal is modified/clarified after the Checklist is 
prepared but before the threshold determination is made, the responsible 
official may issue a Mitigated DNS (MDNS), including such conditions 
that would mitigate any probable adverse environmental impacts made 
possible by the original proposal.  See also 197-11-350 WAC. 
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05. Each completed DNS and its Environmental Checklist shall be filed in the 
proposal’s construction order file at the District office. 

E. Determination of Significance (197-11-360 WAC) 

01. If the responsible official determines that a proposal may have a probable 
adverse environmental impact, the responsible official shall prepare and 
issue a DS using the form provided in Section IX of these Procedures.  
Examples of proposals which may be considered major or significant are: 

a. New or revised impoundment structures that are not categorically 
exempt; 

b. Overhead power lines, when designed for 115,000 volts or more, if 
in excess of one-half mile in length; 

c. Electric substations with installed capacity of 5,000 kVA or more 
and not part of an industrial development; 

d. Electric switching stations, when occupying an area of one-fourth 
acre or more; 

e. Potable or septic water treatment facilities, with net increase in 
design capacity of 15 million gallons per day or more. 

02. If the District adopts another environmental document in support of a DS, 
a Notice of Adoption and the DS shall be combined or attached to each 
other.  The Notice of Adoption form can be found in Section IX of these 
Procedures. 

03. The responsible official shall commence scoping for the EIS by circulating 
copies of the DS to the applicant (if other than the District), agencies with 
jurisdiction and expertise (if any), affected tribes, and the public, per the 
public notice procedures in the following section.  Scoping is not required 
if the District is adopting another environmental document for the EIS or 
is preparing a Supplemental EIS. 

04. The District shall be guided by Part Four of the SEPA Rules in its 
preparation and issuance of an EIS. 

F. Public Notice 

 The District shall inform the public and other agencies that an environmental 
document is being prepared or is available and that public hearing, if any, will be 
held by publishing notice in a newspaper of general circulation in the county, city 
or general area where the proposal is located.  The District may also opt to post 
the property, for site specific proposals. 

G. Threshold Determination Distribution List 

01. The responsible official shall ensure the threshold determination and 
Environmental Checklist if prepared, are distributed at a minimum to the 
following: 
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a. WA State Department of Ecology Environmental Review Section; 

b. WA State Department of Health, Drinking Water Division; 

c. Skagit County Department of Planning and Community 
Development (if outside the corporate limits of a city); 

d. City Planning Director (if within an Urban Growth Area); 

e. Local tribes (Skagit System Cooperative if in the Skagit River 
basin or its tributaries), Upper Skagit, Samish; and 

f. Applicant (if other than the District). 

02. Other agencies to receive copies for particular proposals might include: 

a. WA State Department of Fish and Wildlife (if within 200 feet of 
any surface water course or wetland); 

b. U.S. Forest Service (if in a federally-regulated watershed used for 
potable water); 

c. WA State Department of Natural Resources (if within a state-
regulated watershed used for potable water); 

d. WA State Department of Transportation (if crossing a State Right-
of-Way); 

e. Other public or private utilities (if the proposal could potentially 
impact their service). 

H. Appeals 

01. Administrative appeals and appeals to a local legislative body shall not be 
allowed under these Procedures. 

02. Judicial appeals shall follow the requirements of RCW 43.21C.060, RCW 
43.21C.075, RCW 43.21C.080 and 197-11-680 WAC. 

VIII. NOTICE OF ACTION (RCW 43.21C.080) 

A. The responsible official shall file a Notice of Action using the forms at the end of 
these Procedures, for all proposals with a comment period and all waterline 
proposals 18 inches in diameter and larger.  The “action” addressed by the Notice 
of Action is not the SEPA threshold determination, but the Resolution (or motion) 
by the District’s Board of Commissioners approving the project scope and budget 
and authorizing the District staff or design consultant to proceed. 

B. The Notice of Action shall be: 

01. Published on same day of each week for two consecutive weeks in a legal 
newspaper of general circulation in the area where the property which is 
subject of the action is located; 

02. Filed with the Department of Ecology at the following address prior to the 
date of the second newspaper publication: 
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 Environmental Review Section 
 Attention:  Barbara Ritchie 
 Department of Ecology 
 PO Box 47600 
 Olympia WA 98504-7600 

03. Except for non-project actions, posted in a conspicuous manner on the 
property upon which the project is to be constructed.  As an alternative to 
posting, the Notice may be mailed to the last recorded real property 
owners as shown on the records of the County Treasurer, who share a 
common boundary line with the property upon which the project is 
proposed through United States mail, first class, postage prepaid. 

C. The Notice of Action shall indicate that a common boundary line with the 
property upon which the project is proposed through United States mail, first 
class, postage prepaid. 

  (ii) Posting of the notice in a conspicuous manner on the property 
upon which the project is to be constructed. 

  (2) (a) Except as otherwise provided in RCW 43.21C.075(5)(a), any 
action to set aside, enjoin, review, or otherwise challenge any such governmental 
action or subsequent governmental action for which notice is given as provided in 
these procedures on grounds of noncompliance with the provisions of this chapter 
shall be commenced within twenty-one days from the date of last newspaper 
publication of the notice pursuant to these procedures or be barred. 

IX. SEPA FORMS 

 The following attached forms shall be used by appropriate District staff for SEPA 
actions: 

 A. Environmental Checklist 
 B. Determination of Non-Significance 
 C. Determination of Significance 
 D. Notice of Adoption 
 E. Notice of Action 
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Appendix C 
Water System Design Criteria 

C.1 Minimum Design Standards 

C.1.1 Introduction 

The following design standards are the minimum allowable by the District for any and all 
water improvement projects, whether designed by the District or by another engineering 
firm/agency.  The intent is that all projects be designed to the same standard to ensure 
uniformity of final product and of cost to the financier.  The sections that follow indicate 
incorporated standards, DOH and District approval requirements, and general, urban and 
rural design standards.  Standard material and installation specifications (for construction 
contracts) are included in District’s Water System Plan. 

Good design of projects is a goal of the District.  Although these standards are intended 
to apply to physical development within the District, the standards may not apply for all 
situations.  Compliance with these standards does not relieve the designer of the 
responsibility to apply conservative and sound professional judgment.  These are 
minimum standards and are intended to assist, but not substitute for, competent work by 
design professionals.  The District may at its sole discretion for any reason place more 
stringent requirements on a project than would normally be required under these 
standards. 

Waiver of specific design criteria indicated in this Plan must be requested in writing and 
may be approved only by the District’s General Manager.  The decision to grant, deny or 
modify the standards will be based upon evidence that the request can meet the following 
criteria: 

a. The change will achieve the intended result in a comparable or even superior design 
and a better quality of improvement; and  

b. The change will not adversely affect safety and/or operation; and  

c. The change will not adversely affect maintainability. 

C.1.2 Incorporation of Other Standards 

The latest edition of the existing standards listed below is hereby incorporated by 
reference, as modified herein: 

 Minimum Design Standards, Chapter IV, Regional Supplement, Skagit County 
Coordinated Water System Plan 

 Standard Specifications for Road, Bridge and Municipal Construction 
(WSDOT/APWA) including APWA Supplement 
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 Standards of the American Water Works Association 

 IAPMO Uniform Plumbing Code and Installation Standards 

 ICBO Uniform Building Code 

 International Building Code 

 Water System Design Manual, Washington State Department of Health 

 Recommended Standards for Water Works, Great Lakes - Upper Mississippi River 
Board of State Sanitary Engineers 

 Cross Connection Control Requirements, AWWA Pacific Northwest Section  

C.2 Design Standards 

The following standards apply to all areas served by the District, regardless of local government 
or land use policies.  In cases of conflict between the standards and any District regulation, the 
District regulations shall govern.   

C.2.1 Ownership 

All water lines and appurtenances when accepted shall be and remain the exclusive 
property of the District for future operation, maintenance and service responsibilities.  
The point of District ownership and responsibility shall end at the meter or detector check 
valve, unless otherwise stated in the District’s letter of final acceptance.  District 
ownership and responsibility for double check valves and double check detector 
backflow assemblies shall end at the gate valve on the water main at the point the fire 
service line is connected (on easements on private property) or at the property line (on 
public rights-of-way). 

C.2.2 Design Responsibility 

Water plant plans and specifications shall be prepared under the supervision of and 
signed by a professional engineer registered in the state of Washington, and shall comply 
with the design standards of the District.  Plans shall indicate new water plant in bold, 
existing water plant in normal weight, and all other utilities in half-tones, all on one 
drawing.  The designer shall confirm design requirements and criteria with the District’s 
Engineering Department.  The District may develop plans and specifications for a 
customer as the District’s workload allows.  For design by a private engineer, the 
Applicant shall deliver a copy of the final design, acceptable to the District, to the District 
prior to commencement of work, then a photocopy mylar and compact disk (CD) of the 
final record drawings to the District upon completion of work. 

C.2.3 Design Review and Approval  

Per WAC 246-290-110 and -120, the designer of any new water system, water system 
extension, or improvement to be accepted by the District must submit a project report and 
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construction documents (plans and specifications) to competent authority for review and 
approval.  

C.2.3.1 Distribution Improvements  

a. Per WAC 246-290-125(1), the following types of projects are not required to receive 
approval of DOH prior to installation: 

1. Installation of valves, fittings and meters, including backflow prevention 
assemblies; 

2. Installation of hydrants under WAC 246-290-230; 

3. Repair of a system component or replacement with a component of similar 
capacity and materials in accordance with the original design; and 

4. Maintenance or painting of surfaces not contacting potable water. 

b. Per the approval of the District’s Water System Plan by DOH, the District is 
authorized to construct new distribution mains (or replace existing with new mains of 
larger capacity) for its own water systems without prior approval of DOH, 
PROVIDED the District maintains a copy of the completed Construction Completion 
Report on file for each project. The Report forms are found as Figure 4-2 Design 
Standard in the DOH Water System Design Manual. 

c. For each distribution improvement indicated in paragraphs a. and b. above, the 
District shall ensure: 

1. the project is designed per the District’s design criteria, whether designed in-
house or by a consultant; and 

2. the project is completed per District’s standard construction specifications, 
whether installed by in-house staff or a private contractor. 

C.2.3.2 Distribution-Related Improvements 

Per the approval of the District’s Water System Plan by DOH, the District is authorized 
to review and approve distribution-related improvements (water plant facilities 
appurtenant to distribution mains) for its own water systems, including but not limited to: 
booster pump stations, distribution reservoirs (tanks), transmission pipelines, repainting 
of potable water facilities, etc. but not including source or treatment facilities. 

For each distribution-related improvement project approved by the District, the District 
shall: 

 have a professional engineer (licensed in Washington state, on District staff, separate 
from the designer) review the project reports and construction documents for each 
such distribution-related improvement, and complete an Engineering Design Report 
form for such project’s file; 

 have a professional engineer (licensed in Washington state, on District staff, separate 
from the design engineer) complete a Construction Completion Report For 
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Submittal Exception Process for each such project. Submit a copy of the Report to 
DOH for each project that includes new storage tanks or booster pump stations; and 

 when necessary, submit a revised Water Facility Inventory (WFI) to DOH per WAC 
246-290-100. 

The Engineering Design Report and Construction Completion Report For Submittal 
Exception Process forms are found as Figures 4-3 and 4-4 in Design Standards in the 
DOH Water System Design Manual. 

C.2.3.3 Source of Supply and Treatment Improvements 

The District shall submit to DOH for review and approval a project report and 
construction documents for each District project relating to source of supply or treatment 
facilities. 

C.2.4 Added Source of Supply Considerations 

Source water and facilities for District water systems shall conform to the requirements 
of DOH.  The District will pay special attention to: 

 Surface Water/GWI: water rights, water quality, water quantity, instream flow 
requirements, treatment system, and watershed control/wellhead protection (GWI). 

 Groundwater: water rights, water quality, water quantity, geologic study showing 
confining layers and relation to neighboring wells, pump test(s), treatment system, 
and wellhead protection.  Wells to serve the District’s water systems shall be drilled 
and cased and shall be in conformance with WAC 173-160 and RCW 18.104.  
Casings shall be vented and shall include a port and tubing for checking static water 
level. 

The District reserves the right to place additional requirements on source development to 
ensure adequate water quality. 

C.2.5 Urban vs. Rural Standards 

The majority of these design criteria apply to both urban and rural areas of the District’s 
service areas. These design standards may specify different criteria for specific facilities 
in urban and rural areas.  Urban design standards shall apply to District water systems 
within City limits, urban growth areas and rural villages per adopted Skagit County 
Comprehensive Plan(s).  Rural design standards shall apply to all areas outside City 
limits, urban growth areas and rural villages per adopted Skagit County Comprehensive 
Plan(s).  Exceptions to downgrade from these urban/rural criteria require the written 
approval of the General Manager of the District; the District reserves the right to 
coordinate such exceptions with County and city agencies.  
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C.3 Water Distribution Mains 

C.3.1 Pipe Sizing 

All main extensions and replacements shall be sized by the District based on District 
hydraulic and pressure requirements, using domestic and fire demands which may be 
reasonably expected over the life of the pipe, to comply with the District’s basic water 
policy outlined in this section.  Final approval of water pipe sizing shall rest solely with 
the District.  In all cases, pipe size shall meet Washington State Department of Health 
(DOH) minimum standards. (1626) 

All elements of the District’s system shall be sized: (1626) 

a. to provide a minimum of 30 psi and preferably 40 psi, during peak hourly design 
flow conditions, at every service connection (meter) in the projected pressure 
zone; or (1626) 

b. to provide at least 20 psi, during fire flow and peak hourly design flow conditions, 
at every service connection in the projected pressure zone (fire flow shall be as 
required by the Fire Marshal having jurisdiction); or (1626) 

c. to flow water no faster than 10 fps in ferrous pipe and 8 fps in non-ferrous pipe 
under the conditions stated in conditions (a) and (b) above, 

whichever is more stringent. (1626) 

The District, the Applicant for new service, or existing Customer requesting increase in 
service capacity, shall provide such line extensions and/or replacements required to 
satisfy its flow and velocity requirements and/or minimum pipe size as delineated in this 
Section.  The District reserves the right to increase the pipe diameter for present or future 
needs of the District.  The District will make this determination.  If the District chooses to 
implement this option, the District may pay the difference in cost between the 
Applicant’s flow requirements and/or minimum pipe size as delineated in this Section..  
The financing method and approval of increased pipe sizes will require Commission 
approval. (1626) 

Urban Area. Water mains shall be a minimum of 8-inches in diameter, unless otherwise 
hydraulically justified and approved by the District.  Water mains shall be sized to 
provide the fire flow required by the Fire Marshal having jurisdiction, but not less than 
the values indicated in Table C-1.  Fire flow velocities and pressures will normally 
govern pipe sizing, rather than domestic flow requirements. The use of buried 3-inch pipe 
is not authorized as it has minimal installed-cost benefit over 4-inch pipe.   

Rural Area.  Water mains shall be sized as hydraulically justified based on source 
pressure, future gridding, peak hour demands, fire flow (if required by the Fire Marshal) 
and flushing requirements, with a minimum size of 2-inches in diameter. The use of 
buried 3-inch pipe is not authorized as it has minimal installed-cost benefit over 4-inch 
pipe. 
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C.3.2 Materials (1626) 

The District’s minimum pipe standard is AWWA C151 Thickness Class 50 ductile iron 
pipe with push-on gasketed joints.  All ductile iron pipe installed in soil shall be encased 
in 8-mil thick polyethylene per ANSI/AWWA C105/A21.5 prior to backfill.  Should soil 
testing determine that the surrounding soils are corrosive, or that stray electrical current is 
present, the District may determine that AWWA C-900 PVC or C-906 HDPE will be 
required.  Buried PVC mains shall use gasketed joints wherever practical. HDPE mains 
shall be flanged or butt-welded. Solvent-welded PVC slip joints shall be minimized; 
where used, solvent welds shall comply with manufacturer’s installation requirements.  
Pipe used above grade or in vaults shall be Thickness Class 53 ductile iron, brass, or 
Schedule 80 PVC; PVC shall be joined with Ford PAK-JOINTs unless otherwise 
approved by the District. Tracer wire shall be used over all water mains and water service 
lines.  Tracer wire shall be No. 10 solid copper wire and shall be brought up in each valve 
box, water service box and connected at all tees, crosses and service saddles. (1626)  

PVC and HDPE pipe shall not be used in soils with existence of or potential for 
hydrocarbon contamination.  Ductile iron pipe used in such soils shall use gaskets of 
Viton or Fluorel, or other FPM gaskets acceptable to the District. 

All mains 4-inches in diameter and larger shall be at least Thickness Class 50 ductile 
iron, unless otherwise allowed; flanged iron pipe shall be of at least Thickness Class 53.  
PVC mains 4-inches in diameter and larger where allowed shall be AWWA C-900 PVC 
Pressure Class 200 (DR 14).  All mains 2-inches in diameter shall be at least pressure 
rated 200 psi (SDR21) PVC or 200 psi HDPE.  Ductile iron fittings shall be used on all 
water mains 4-inch and larger; 2-inch water mains shall use FORD Pak-Joint connectors 
and brass fittings. 

Should a District project be paid for in part with federal funds or financed with federal 
funds, federal specifications may supersede the District standard for pipe materials.  The 
federal requirements will not be considered precedent-setting and will not be applicable 
to non-federal funded or financed projects.  The remaining provisions of this Code shall 
not be affected. (1626) 

C.3.3 System Layout 

Water pipe shall be designed to lie in a public road right-of-way, or if not available, on a 
dedicated, recorded ingress-egress utility easement.  Permanent easements shall be a 
minimum of 20 feet in width.  Pipe shall be designed for maximum trench depth of 48 
inches and an average depth to top of pipe of about 3 feet.  All pipe shall maintain a 
positive or negative slope between respective high and low points in the waterline; high 
points shall be fitted with air-vacuum release assemblies and low points shall be fitted 
with flushing assemblies as determined necessary by the District.  All layout by private 
consultants shall be coordinated with and reviewed by the District for conformance with 
these and other requirements prior to issuance of final construction documents. 
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C.3.4 Length of Water Main Installation Requirements (1626) 

C.3.4.1 Rural Unplatted Areas 

In “rural unplatted” areas the water line shall be extended one length of pipe beyond the 
structure of the residence or the structure of the commercial establishment. (1410).” 

C.3.4.2 Urban Areas and Rural Platted Areas 

The Applicant will be required to install pipe across its entire front footage of its lot/land 
in urban growth, city and platted areas.  When more than one dwelling or establishment is 
to be served by a water main, and a public road, street, or private roadway provides 
access to the dwellings or establishments, the District will require a water main to be 
installed in front of the dwellings or establishments to the far edge of the property being 
served.  

C.4 Water Services (1626) 

C.4.1 General 

All water services shall be metered.  To obtain a meter, the Applicant must apply for and 
pay all fees associated with a water service prior to installation of the meter.  Fees 
include, but are not limited to, water service/meter installation fee, system development 
fee, customer deposit, and latecomer’s fee (if applicable).  All fees shall be based on the 
current schedule for each fee in effect at the time of payment.  Meter size shall be based 
on Uniform Plumbing Code fixture count criteria.  Costs associated with waterline 
extension(s)/replacement(s) must also be paid in full prior to installation of a water 
service on the waterline. 

The minimum meter size available shall be a 5/8-inch meter. Meters shall be sized per the 
most current Uniform Plumbing Code/International Plumbing Code. (1626) 

C.4.2 Domestic Water Services 

Water mains constructed in platted areas shall include the installation of water service 
lines to common or individual lot corners.  New services in nonplatted areas may be 
located by the Applicant.  Water service installation shall include all materials indicated 
on the appropriate standard detail. Service lines that are part of a water main extension 
shall be installed concurrently with the water main installation.  Services shall be 
connected to the water mains and extended to the Applicant’s lot line, with a tailpiece 
extended above the ground, prior to pressure and bacteriological testing of the water main, 
if applicable.  A meter box shall not be installed until frontage grades are established and 
all water service fees are paid.  The cost of service lines installed as part of a water main 
extension shall be borne by the Applicant as part of the water main installation cost. 
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C.4.3 Irrigation Water Services 

Designers of each new large irrigation system shall submit Blaney-Criddle Water 
Balance calculations and other data required to justify demands to the District for review 
before the new irrigation service is approved and installed.  The new irrigation customer 
shall complete an Irrigation Agreement with the District as a condition of service. 

C.4.4 Water Service Lines.   

Service lines for 1-inch or smaller water services will normally be 1-inch polyethylene 
pipe, rated for 200 psi service, with a copper tracer wire.  Service lines in soils with 
potential for or existence of hydrocarbons shall use 1-inch diameter Type K soft copper 
pipe, with compression fittings suitable for Type K copper pipe for 1-inch and smaller 
water services. 

One and one-half inch and two inch services shall use 200 psi polyethylene pipe or 
Schedule 80 PVC on short side and less than 20’-0” in length (PUD note:  this should be 
shown on details.  They can be revised when changes are made).  Service lines in soils 
with potential for or existence of hydrocarbons serving 1-1/2 and 2-inch water services 
shall use 2-inch diameter soft type K copper pipe.  Three inch and larger services shall 
use class 53 ductile iron pipe. (1626)  

Water service lines within platted areas shall be installed across streets and to common 
lot corner locations concurrent with the water main installation.  The service lines will be 
connected to the pipelines and extended to lot lines with a tailpiece extended above the 
ground.  Meter boxes shall not be installed until lot frontage grades are established and 
water service actually applied for.  Water service stubouts to property corners shall be in 
place prior to pressure and bacteriological testing of the water main.  Water service 
stubouts from the water line to the property corner(s) shall be part of the pipe installation 
cost to be borne by the Applicant. (1626) 

Water services should not exceed 300 feet from the meter to the point of use, in order to 
maintain adequate pressure.  Services over 300 feet in length are permitted, however, the 
District cannot assure adequate pressure for these services. In areas where static pressures 
are low or the service line will be unusually long, the District/Applicant should consider 
upsizing the service line to minimize frictional pressure losses and water velocity. (1626) 

C.4.5 Meter Costs (1626) 

An Applicant must apply and pay for a water service with meter prior to installation of 
the meter.  In addition to the metered service cost, new water services are required to pay 
a System Development Fee to the District (See Appendix A, Table A-6).  The Applicant 
will be required to pay the System Development Fee and applicable meter installation fee 
as required by the regulation(s) in effect at the time a water meter is paid for.  Water 
meters and related appurtenances will be installed by the District, the District’s 
contractor, or by the Developer’s contractor under District supervision. (1626) 
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C.4.6 Pressure Reducing Valves at Water Services (1626) 

The Applicant may (PUD Note) install pressure-reducing valves on water services when 
static line pressures exceed 80 psi.  At the Applicant’s request, the District will calculate 
or measure the water pressure at the Applicant’s point of delivery as an aid to 
determining whether a reducing valve is required.  Pressure reducing valves, when 
required, shall be installed and maintained by the Applicant.  Pressure reducing valves 
are not to be installed in the meter box. (1626) 

C.5 Control Valve Stations 

A control valve station (pressure reducing, pressure sustaining, etc.) shall be installed at the 
interface between pressure zones; the District shall select the final location of each control valve 
station. Control valves shall be sized based on anticipated fireflows at projected peak hour 
demand conditions. If the receiving pressure zone contains a storage reservoir, the control valve 
station shall contain a single control valve with slow-acting pilot; if the receiving pressure zone 
contains no storage reservoir, the control valve station shall contain duplex control valves (6x2, 
8x3, etc.) and a pressure relief valve.  Control valve stations shall normally be on a bypass to the 
main waterline, shall be located below grade in a concrete vault, and shall include a mainline 
meter. The pressure relief valve shall discharge visibly above grade to a catch basin or other 
appropriate structure and drain away to a non-environmentally sensitive area. 

On high pressure transmission lines, a pressure and/or flow control valve, and a pressure relief 
valve for high volume connections, shall be installed between the transmission line and the 
customer’s water service/distribution line connection. 

C.6 Mainline Meters 

Mainline meters shall be located along transmission lines, between pressure zones, and at urban 
growth area boundaries to record the transfer of water between areas. Each mainline meter 
station shall normally be below grade in a concrete vault. The station shall include the meter and 
a test tee. The meter shall be located in-line, with uninterrupted flow upstream and downstream 
as recommended by the manufacturer, and shall be sized for maximum projected demands during 
the life of the meter. The mainline meter shall also, if required by the District, have a waterline 
bypass around the meter vault. 

C.7 Backflow Prevention 

The District is responsible for protecting its water systems from actual and potential 
contamination. Current State and federal laws prohibit any cross-connection, actual or potential, 
between a system furnishing potable water and a system furnishing non-potable water. The 
District’s Construction Department shall ensure the prevention of back flow using cross-
connection control assemblies is in conjunction with Cross Connection requirements listed in 
Section 2.5.5.  Cross-connection control assemblies shall be installed by the Applicant when 
deemed necessary by the District or when required. The entire cost of the installation shall be 
borne by the customer and shall remain the Applicant’s ownership and responsibility. Annual 
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testing of such assemblies shall be made by a Washington State Certified Backflow Assembly 
Tester. The District shall receive the original test results document. Each customer shall maintain 
its cross-connection control assembly(ies) in a fully functioning condition. All DOH and District 
conditions shall be satisfied as a condition of District water service. 

C.8 Storage (Tanks) 

The District’s goal is to provide standby storage in each local area of at least 800 gallons per 
service. This is equivalent to two days of peak residential use and four times the residential 
planning figure of 200 gpsd. Storage shall include operational storage, equalization storage, 
standby storage and fire storage, as required, and shall be sized for the projected number of 
services in the water system, or area of the water system to be served by the storage, over the 
water system’s useful life. Each developer with a substantial project requiring new storage 
facilities as part of the project shall be responsible for the storage capacity for the project; the 
District may elect to increase the capacity of a new reservoir(s) and bear the incremental increase 
in cost. Each new storage reservoir shall incorporate the following essential design 
considerations: 

1. Design each reservoir per the most current version of AWWA tank design standards (D-100, 
Welded Steel Tanks; D-103, Bolted Steel Tanks; D-110, Wire Wound Circular Prestressed-
Concrete Water Tanks), using the pseudodynamic effective mass procedure. Cast-in-place 
concrete reservoirs shall be designed per ACI 318, Building Code Requirements for 
Reinforced Concrete and Circular Concrete Tanks without Prestressing, Portland Cement 
Association. All reservoirs shall be designed for wind speed of 120 mph, seismic zone 3, and 
roof live load of 125 psf. Design the reservoir foundation based on the recommendations of a 
geotechnical engineer, including soil bearing, drainage, settlement potential and stability of 
the soils under design seismic conditions. 

2. Design each reservoir with adequate freeboard. Freeboard shall be measured from the high 
water level (top of the overflow pipe) to the top of the reservoir wall, and shall be sized to 
allow for sloshing of the reservoir in an overflow condition, including for water treatment 
plant clarifiers and filter units, to ensure that walls and roof structures will not be adversely 
affected during the design seismic event. 

3. Measure reservoir capacity from the normal operating hi-pool level (a point 12-inches below 
the overflow elevation) to the low water level (at the top of the outlet pipe or silt stop, 
whichever is higher). 

4. Cover each reservoir and fit with water-tight, insect proof hatch(es), manway(s) and 
atmospheric vent(s). Furnish each vent with woven stainless steel insect screen, minimum 24 
ga., secured gap-free with stainless steel straps; roof slope shall be minimum 1/4-inch per 
foot. 

5. Furnish each reservoir with lightning arrestor(s) and electrical grounding, as appropriate. 

6. Furnish separate floor penetrations for inlet, outlet, overflow, and drain piping. Locate all 
floor penetrations within 5 feet of the reservoir wall. Design the floor to slope to the outlet 
and drain pipes, with the high point near the center of the reservoir floor. 
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7. Fit all inlet, outlet and drain piping with flanged isolation gate valves to permit isolating the 
reservoir from the water system. Locate reservoir isolation gate valves five (5) feet outside 
the reservoir foundation line. 

8. Specify all underground piping penetrating the reservoir floor to be of welded Schedule 40 
SS304 stainless steel to five (5) feet outside the reservoir foundation line; use of restrained 
joint or flanged Class 53 ductile iron or welded steel as material alternatives requires prior 
written authorization by the District. Fit all pipelines penetrating through steel floor decking 
with reinforcing rings welded to the pipeline and floor. Fit all penetrating pipelines through 
concrete flooring with water stops welded to each pipe, centered within the concrete floor 
slab. Fit inlet and overflow piping with flanges approximately one foot above the reservoir 
floor. Design drain and outlet lines to be flush with the reservoir floor. 

9. All reservoir pipes passing more than one (1) foot beyond the reservoir foundation shall be 
connected to outside piping with restrained joint flexible connectors (EBAA double ball 
Flex-Tend or approved equal). Locate each flexible connector outside the reservoir 
foundation, starting at the flanged pipeline or valve. 

10. Lay out the outlet pipeline with a minimum of fittings to flow directly to the distribution 
system, with a minimum of fittings. Fit the outlet with an externally weighted or spring-
loaded check valve to prevent inadvertent filling of the reservoir through the outlet. On 
reservoirs fed by gravity (not a pump system), the inlet line shall be fitted with an altitude 
valve (one-way delayed opening); connect the altitude valve sensing line to the outlet line 
(upstream of the check valve) or the drain line (upstream of the gate valve). For pumped 
systems, provide no control valve on the reservoir inlet line. Locate any inlet altitude valve 
and outlet check valve in a vault outside the reservoir foundation. Drain the vault to daylight. 

11. Fit the outlet with a removable 6-inch high silt stop inside the reservoir. 

12. Size the drain to empty the full contents of the reservoir without causing damage to the water 
distribution system or inducing erosion at the drainage outlet.  Lay out the reservoir drain 
line(s) to drain to daylight to a County-approved stormwater detention facility or, if 
approved, directly to storm sewers, sanitary sewers, or overflow pond.  Each reservoir drain 
line connection shall contain at least a 12-inch air gap and such devices as are required to 
prevent animals and insects from entering the reservoir drain system. 

13. Overflow piping shall each be sized with the hydraulic capacity to discharge 125 percent of 
maximum inflow capacity. Air vent(s) shall each be sized with the pneumatic capacity to 
discharge 125 percent of maximum inflow capacity and 125 percent of the maximum 
drainage rate. 

14. Inlet and overflow pipe risers within the reservoir may be of ductile iron, PVC or painted 
steel. Inlet piping shall extend from the inlet flange approximately 2/3 of the reservoir height 
and shall be fitted with an 45° angled nozzle to assist circulation within the reservoir.  
Overflow piping shall be fitted with a flare on top. Support all inlet and overflow pipes with 
suitable bracing or struts from the adjacent reservoir wall. 

15. Fit all painted reservoirs with drain plate, scuppers and downspouts, or other suitable 
rainwater “streak protection”. 
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16. All interior bracing, fittings and fasteners shall be of SS316 stainless steel. Interior ladder 
shall be of SS316 stainless steel or 300#-rated fiberglass. Exterior ladder and all exterior 
fittings shall be G-60 hot-dipped galvanized and painted. 

17. Locate a sample tap on the reservoir side of the outlet check valve. 

18. Coat steel reservoirs with interior coatings of an NSF-approved epoxy paint (TNEMEC Pota-
Pox or equal) and exterior coatings of a polyurethane paint (TNEMEC or equal). Provide 
cast-in-place concrete reservoirs with an interior coating of NSF-approved waterproof 
material to prevent water migration through the concrete. 

19. Locate an alarm system on the reservoir site for high level and low level conditions, 
annunciating through a suitable SCADA communication system to District Operations 
personnel.  Provide a pressure transducer on the reservoir side of the drain valve (or the 
outlet check valve) and a float switch at the overflow pipe, each connected to the SCADA 
system. 

20. Provide local level indication as part of the SCADA system and, if required by the District, 
provide a pressure gauge measured in “feet”. 

21. Provide BEST brand padlocks on all roof access hatches, vents, ladder guards, and fence 
gates to prevent unauthorized entry and/or vandalism.  All locks shall be keyed to match the 
District’s factory registered keying system. 

22. Provide the District safe, legal permanent access to the reservoir site, including but not 
limited to: roads of adequate width, grade and condition for District construction equipment, 
keys to private gates or space for District locks in series, and ingress-egress-utility easements 
for vehicle access, pipelines and related utilities to support the reservoir site. 

23. Provide deeded title for the reservoir site to the District; a dedicated permanent easement 
may by acceptable if segregation of the reservoir site lot would create a substandard parent 
lot. 

24. Specify leakage testing, cleaning and disinfection per AWWA standards.  The District will 
provide specific direction for each individual reservoir project. 

25. Provide specific details and construction specifications per Appendix F of the District’s 
Water System Plan, unless otherwise modified by the District. 

C.9 Pump Stations  

1. Size pump systems serving an area with reservoir storage to refill the reservoir(s), in 72 hours 
while meeting maximum day demands; the District has found that its maximum day demands 
are approximately 75 percent of its peak hour demands.  Size pump systems serving an area 
without storage to provide at least peak hour demands.   

2. Base maximum day demands and peak hour demands on the buildout of the area to be 
served, as determined by the District in coordination with the local land use authority.   

3. Design all District pump stations to include the following items, as a minimum: 

a. Minimum 4-inch reinforced concrete floor (2,500 psi minimum 28-day strength). Provide 
cast-in-place reinforced concrete inertia block for each pump, minimum 18-inches high 
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above finished floor. Provide looped ferrule threaded inserts for securing each pump to 
base. 

b. Floor drain with grate, properly plumbed away from the building to daylight or an 
approved storm sewer system.  Size floor drain to be a minimum of 6-inch diameter. 

c. Separate rooms for electrical and pump equipment, with exterior access to each. 

d. Interior and exterior paint, color and number of coats per District selection. 

e. Lockable doors (hollow metal doors and frames; BEST cylinder, core and keyway to 
match existing District factory registered key system). 

f. Standing seam metal roofing material approved by District, over plywood sheathing 
system acceptable to roofing manufacturer; minimum 24-inch overhang all four sides. 

g. Adequate pump house venting (eaves, wall dampers, doors, etc.). 

h. Commercial wiring installed per National Electric Code (NFPA 70). 

i. Thermostat-controlled wall heater, 1500W minimum, (no heat lamps) in each room. 

j. Suitable interior and exterior lighting. Interior lighting shall be suitable for damp 
location, with hand switch in respective room. Exterior lighting to be operable by 
photocell, with override switch inside pumphouse. 

k. Manual electrical power transfer switch (in electrical room) and emergency power wiring 
box (exterior, near power entrance); auxiliary suction and discharge connections for a 
portable pump, if approved by the District. 

l. All interior and underslab water piping shall be sized for potential buildout of the area to 
be served. 

m. Interior piping: 4-inch and larger of minimum Class 53 ductile iron with ductile iron 
fittings; 2-inch and smaller of Schedule 80 PVC with FORD Pak joints, Type L copper 
with sweated fittings, or threaded brass with brass fittings. Pump manifold(s) shall be 
secured.  Flexible connections required for pump(s). 

n. Pipe and fittings under the floor slab shall be of Class 53 ductile iron, restrained with 
Grip-Rings or Mega-Lugs. Pipe penetrations through the floor (or wall) shall be sleeved 
or wrapped with a thin bond breaker (e.g. 1 wrap of #15 roofing felt).   

o. Furnish pump(s), plumbed and secured to inertia block.  Provide duplex/replacement 
pump if required by District.  Motor(s) shall meet NEMA 12.6C (high efficiency).  
Booster pumps shall be ANSI end-suction type; Goulds or approved equal. Test pumps 
through full range of conditions prior to project completion. 

p. Provide flanges and valves at pressure tank(s), booster pump(s), etc. to allow removal of 
equipment. 

q. Telemetry-SCADA-Control Systems-See Section C.13 

r. Master (source) meter installed within the pump house. Meter must be accurate to 99 
percent through full range of flow through the pump system, and provide a 4-20mA 
signal or pulse output to the SCADA system. 

s. Bladder tank(s), if required. 
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t. On well systems (well casing shall be located outside well house or booster pump 
station): 

 System documentation (restrictive covenant, water right, geologic report, wellhead 
protection plan, 4 and 72 hour pump tests, etc.) 

 Raw water tap in wellhouse installed minimum 6-inches above floor. 

 Disinfection/treatment system inside wellhouse, as required. 

 Groundwater surface level measurement system. 

u. Motor control(s) shall be either solid state reduced voltage starter or variable frequency 
drive, as selected by the District. Reduced voltage starters for 20 hp and larger pumps 
shall include a pump algorithm for soft start and stop. For pumps serving a pressure zone 
with a storage reservoir, a PRV shall be plumbed to allow water to return to the suction 
pressure zone for fire demands; the associated gate valve may be normally closed, at the 
District’s discretion. There shall also be a valved bypass between pressure zones; the 
valve shall be normally closed.  

v.  Skid-mounted pump/pressure tank units may be allowed for temporary service to a small 
portion of a service area (pressure zone) that will expand within the life of the pump 
station.  

w. Telemetry/SCADA & Control Systems See Section C.13 

Comply with additional requirements of Urban and Rural Standards indicated below, as 
applicable. 

1. Minimum Urban Standards.  Permanent pump station structures shall be of fully grouted 
reinforced concrete masonry unit (CMU) construction. Unless otherwise dictated by the 
building department of the local government having jurisdiction, design the exterior of the 
building to be split-face CMU, the roof to be wood framed with standing seam metal roofing 
with matching gutters and downspouts; all colors to be as selected by the District.  Mount a 
W-section monorail and chain-lift trolley within the pump room, above the door, centered 
over the pump base(s).   

2. Minimum Rural Standards.  Design permanent pump station structures of insulated 2x6 wood 
framed construction meeting UBC. Set wall framing on a minimum 3-1/2-inch high concrete 
curb, integral with the concrete floor slab. Specify pressure treated floor plates.  Design 
exterior sheathing to be at least shop grade T-1-11 plywood, minimum 1/2-inch thickness.  
Design interior sheathing to be 1/2-inch ACX plywood. Provide gutters and downspouts on 
front fascia only.  All color selection(s) to be by the District. 

C.10 Fire Protection 

C.10.1 General 

Fire protection by fire hydrants and/or other means shall be required as determined by the 
Fire Marshal for the County or respective City.  Spacing of fire hydrants shall be as 
determined by the Fire Marshal, using Table C-1 as a minimum standard.  The cost of 
each hydrant installation requested by a customer shall be borne totally by that customer.  
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The cost of each hydrant installation required by the Fire Marshal for a District-
sponsored waterline replacement project shall be borne by the District; the cost of each 
additional hydrant beyond this requested by another party shall be borne by that party. 
Final ownership of a hydrant shall be transferred to the District, except on private 
property when not accessible to the public. (1626) 

Rural Standards. Fire protection is not required in rural areas except at cluster 
developments, per Chapter IV of the Skagit County CWSP and Table C-1 above.  
Tanker-truck-filling hydrants will be installed in rural areas during system upgrade and 
expansion at major roadway intersections, whenever practical.  The distance between 
tanker truck filling hydrants shall not exceed one mile.  More frequent spacing is optional 
and subject to approval of the General Manager or funding by parties other than the 
District. 

C.10.2 Commercial (1626) 

a. Fire protection by fire hydrants and/or other means shall be required as determined by 
the person designated as “fire chief” for the jurisdiction involved.  The District will 
not allow installation of fire hydrant(s) on water mains wherein the potential demand 
of the hydrant will exceed safe operating velocities as established in Section C.3.1(c). 
(1626) 

Table C-1 
Minimum Fire Flow Design Standards For New And Expanding Water 

Systems(1) 

Land Use Designations Or Densities 

Minimum Fire 
Flow 

(Gallons Per 
Minute) 

 
Minimum 
Duration 
(Minutes) 

Maximum 
Hydrant 
Spacing  
(Feet) 

Urban Growth Areas (2)    
Industrial  1500  60  (3) 

Commercial 1500  60  (3) 

Multi-Family Residential 1500  60  500 
Single-Family & Duplex Residential 1000  60  500 
Non-Urban Growth Areas    
Commercial / Industrial 1500 (4) 60 (4) (4) 

1 Dwelling Unit Per Lot Less Than 2.5 Acres  500 (5) 30 (5)   900 (5) 
1 Dwelling Unit Per Lot 2.5 Acres Or Larger NONE (5)  NONE (5)  NONE (5), (6)  
Natural Resource Lands NONE (5)  NONE (5)  (5), (6) 

(1) The design standards may be amended to reflect changes to Comprehensive Plan land use designations and/or their 
densities.   Proposed amendments will be presented to the Skagit County CWSP WUCC for approval. 

(2)  These criteria establish a minimum water system design standard.  Each water system in an urban growth area must 
comply with the standards of the local government with jurisdiction.  When there are different or conflicting standards, 
the most stringent standard shall apply.  Prior to the issuance of a development permit, the approving authority shall 
establish fire flow, duration and hydrant spacing requirements. 

(3) As determined by the appropriate fire official. 
(4)  Fire flow for individual buildings or groups of buildings is to be determined by the Skagit County Fire Marshal per 

Uniform Fire Code Appendix IIIA and the Skagit County Fire Marshal policy on fire flow.  The application of lesser or 
alternative standards shall be in accordance with Section 4.3.5 (Interpretation of Standards).    

(5)  Fire flow will be required for a Conservation and Reserve Development (CaRD) land division as follows. 
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CaRD 
Characteristics Fire Flow Requirement 

 5 or more lots  

 

Option 1: Fire flow of 500 gpm for 30 minutes with hydrant spacing of 900 ft. or, 

Option 2: Fire Marshal approved fire prevention water system that provides 
adequate pressure and flow to support NFPA 13D sprinkler systems is 
required for all residential dwellings.  In addition, if the property is 
located in an Industrial Forest, Secondary Forest, or Rural Resource 
designated land the fire protection requirements as listed in Skagit 
County Code 14.04.190(14)(b)(iii)(b-e) also apply.  

4 or fewer lots  

 

None required, unless the property is located in an Industrial Forest, Secondary Forest, 
or Rural Resource designated land.  If the property is located in such designated land 
the fire protection requirements as listed in Skagit County Code 14.04.190(14)(b)(iii)(b-
e) apply.  However, NFPA 13D sprinklers are only applicable to residential dwellings.  

As of the effective date of the CWSP, where in-fill development or extension of an existing water system occurs to serve 
an existing platted lot, the Skagit County Fire Marshal may limit the requirement for fire flow or fire suppression in 
accordance with Table C-1 to the newly developed lot only.  Group B public systems may choose to separate the fire 
flow from water flow.   Separate tank and hydrant(s) location is subject to Skagit County Fire Marshal approval.  

(6) Hydrants shall be installed when water lines are installed or replaced and are capable of supplying a tanker truck with a 
minimum of 500 gallons per minute at a minimum residual pressure of 20 psi.  Tanker truck filling hydrants are to be 
located at major roadway intersections and along roads at a spacing not to exceed one mile to assist in fire protection. 

b. Application shall be made by completing and signing a standard application form. 
(1626) 

c. Service charge for new fire protection service connection: (1626) 

1. The Applicant shall pay the total installation cost of all fire service lines from the 
Applicant’s point of use to an existing or new District main with adequate 
capacity to provide the required fire flows. (1626) 

2. The Applicant shall pay the cost of the detector check meter plus the cost of 
installation.   

3. Notwithstanding the provisions as contained in these schedules for commercial 
fire protection service, or for other metered service, including water furnished to 
any fire hydrant or other equipment used, or which may be used for fire protection 
service connection, it is understood that the District cannot guarantee any 
minimum quantities of water or pressure of the water to be furnished to any such 
hydrants or outlets, and the District shall not be liable in any manner for any loss 
or claim by reason of the quantity of water, or pressure of the same furnished to 
such hydrant or outlet. (1626) 

C.10.3 Residential (1626) 

The installation of fire hydrants in residential areas shall be according to City, County 
and State regulation.  The District will refer to the applicable WAC provisions (WAC 
248-57) and/or to the person designated as the “fire chief” to the particular jurisdiction 
for applicable requirements.  The District encourages fire hydrant installation on mains 
large enough and with adequate supply to provide sufficient fire protection.  The District 
will not allow installation of fire hydrant(s) on water mains wherein the potential demand 
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of the hydrant will exceed safe operating velocities as established in Section C.1.3(c). 
(1626) 

C.10.4 Interface with Fire Jurisdictions 

C.10.4.1 General 

The District shall develop and implement a long-term program to ultimately meet the 
CWSP recommendation for fire hydrants and fire protection devices throughout the 
district under the following criteria: (draft 1542) 

a. New Water line Extensions. New water line extensions to the District’s system that 
are provided for the benefit of new customers, including new “stand alone water 
systems” that are owned and operated by the District, will include hydrants; (draft 
1542) 

b. Replacement of Existing District Water Lines. Replacement of the District’s existing 
water lines and water line installed by the District to complete grids and for water 
quality purposes will include fire hydrants as a part of the District’s system upgrade 
program. (draft 1542) 

C.10.4.2 Uniform Policy on Installation of Hydrants 

The District will utilize the program outlined in this regulation to implement an equitable 
and uniform policy consistent with the objectives defined within the CWSP.  For each 
Fire Jurisdiction that has executed a Memoranda of Understanding with the District that 
conform to this Code, this program will include: (draft 1542) 

a. An annual District budget allocation to upgrade or add new fire hydrants with 
consideration of existing conditions within the various cities and fire districts serviced 
by the District. (draft 1542) 

b. a provision allowing Fire Districts and cities to  request the District to upgrade or add 
new fire hydrants or fire flow on an expedited schedule provided the fire district or 
city provide the additional funds required to meet the District budget requirements. 
(draft 1542) 

c. a provision allowing the District to annually identify the proposed system upgrades 
and budget for fire hydrants and request input from the cities and fire districts on 
prioritizing the location and expenditure of the funds identified for fire protection 
enhancement. (draft 1542) 

d. respective responsibilities between the District fire jurisdictions for the operation and 
maintenance of fire hydrants and private fire system connected to the District water 
system.. (draft 1542) 
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C.10.4.3 Hydrant Standards  

a. Hydrant Standard. The hydrant standard shall be as specified by the Skagit County 
Water System Design Standards developed by the CWSP. (draft 1542) 

d. Hydrant Spacing.  The hydrant spacing and location shall be as specified by the 
CWSP and adopted by reference by the District.  A city or Fire District may request 
additional hydrants subject to full payment by the requesting customer or agency. 
(draft 1542) 

e. Public Right-of-Way/Utility Elements. All fire hydrants and detector check valves 
shall be located on public right-of-way or utility easements unless otherwise approved 
in writing by the District. (draft 1542) 

f. Detector Checks and Gate Valve. The District may require detector check valves or 
gate valves as a part of a fire hydrant or fire service installation. The cost of such 
facilities shall be paid by the customer. (draft 1542) 

g. Minimum Pressure and Flow/Hydrant Code. The District will not install a new fire 
hydrant on a water line with inadequate flow or pressure except when the installation 
is part of a scheduled capital improvement program that anticipates hydraulic 
improvements.  The District will provide pressures and flow availability to color-code 
hydrants. (draft 1542) 

h. There may be circumstances where improvements may furnish a hydrant in an area 
without the current ability to provide adequate pressure.  The District will notify the 
fire marshal(s) affected thereby and will not be liable for any loss or claim based in 
whole or in part on the installation. (draft 1542) 

C.10.4.4 Hydrants on District-Replaced Water Mains. 

a. As a part of the District’s water main replacement program, the District will seek to 
relocate existing hydrants and install new hydrants, to upgrade the District system to 
meet the CWSP criteria.  Installation spacing will be as specified within the CWSP.  
Should a city or fire district desire additional hydrants over the CWSP minimum 
requirements at the time of a water line replacement, the District will install 
additional hydrants, at the agencies written request, provided that the requesting 
agency reimburses the District for all the material costs necessary for the requested 
hydrant installation.  These costs shall include the hydrants and other necessary 
appurtenances. (draft 1542) 

The District will notify and coordinate with the fire department or district with 
jurisdiction before hydrant relocation or new hydrant installation is performed. (draft 
1542) 

b. Mains without adequate flows or pressures.  If the water main being replaced does not 
have pressures or flows that meet minimum CWSP or Department of Health 
standards, the District will not install fire hydrants or fire hydrant line tees unless 
system improvements are scheduled. A replacement water main will be retrofitted to 
include hydrants per the CWSP spacing when the water main can provide adequate 
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flows and pressures. Scheduling of retrofitting will be at the discretion of the District. 
(draft 1542) 

C.10.4.5 Upgrading Fire Protection Within The District’s Existing 
System 

a. The District may install hydrants on replacement lines and other locations at District 
discretion for public safety and community needs. Hydrants of this nature will be 
installed as part of the District’s capital improvement plan. (draft 1542) 

b. To upgrade facilities to meet CWSP recommendations, District will budget to a 
specified number of (minimum of one) fire hydrants to each of the fire districts’ 
coverage area each year beginning in the calendar year 2005. The District will budget 
to add additional (minimum of 3) fire hydrants within each of the cities of Burlington, 
Mount Vernon, and Sedro-Wool1ey’s city limits each calendar year beginning in 
2005.  If fire departments request fire hydrant installation in addition to the 
established formula, the requesting fire department’s request will be deemed advisory 
unless the requesting agency pays for the additional fire hydrant installation. (draft 
1542) 

c. Assigned Operation and Maintenance Responsibilities.  Table C-2 below outlines the 
major tasks and assigned shared responsibilities to maintain and operate the fire 
hydrants.  These responsibilities shall be confirmed in writing prior to the District 
proceeding with the addition of new hydrants as a part of the system upgrade program 
or accepting ownership of new hydrants. Fire District/Department and District 
responsibilities for Operation and Maintenance of fire hydrants shall be as follows 
unless otherwise agreed to in writing. (draft 1542) 

The District shall be the sole judge of when a hydrant is in satisfactory condition.  
The District shall not consider hydrants with hose ports only (no pumper port) for 
replacement, providing the hydrant otherwise is mechanically functional.  The 
District desires input from fire departments, however, will consider the input 
advisory. (draft 1542) 

d. Cost Sharing. The customer will be responsible for the cost of all new installations 
unless the District has included the cost of the hydrant as a part of the District annual 
budget process. The city or fire district will be responsible for their share of the cost 
of implementing the operation and maintenance agreement. (draft 1542) 
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Table C-2 
Task  Agency 

A. Inspection of new installation Fire Department 
B. Review of installation and type of hydrant, ports, and valves Fire Department 
  Testing and flow pressure Fire Dept/District 
  Operation of tee valve District 
  Private/Building system (Wet and Dry) Fire Department 
C. Clearing Vegetation and Brush for visibility Fire Department 
D. Location of Hydrants (per CWSP) Fire Department 
E. Mechanical maintenance and repair  
  Public Property District 
  Private Property Hydrant Owner 
F. Regulations (per CWSP) Fire Dept/District 
G. Painting and coding:  
  Application of paint (initial installation) Fire Department 
  Purchase and specification of paint Fire Department 
  Color and coding Fire Department 
  Repainting fire hydrants Fire Department 
  Numbering Fire Dept/District 
H. Notification of District’s personnel in case of major fires, when 

hydrants are used for fire fighting training, or testing purposes. 
Fire Department 

I. Communication (Emergency alert, system, etc.) Fire Dept/District 
J. Hydrants that have been damaged or need replaced because of being 

damaged beyond repair. 
District 

K. Notification of hydrants out of service Fire Dept/District 

C.11 Cathodic Protection 

Impressed current is commonly used in Skagit County by gas and other utilities to protect their 
ferrous pipe from corrosion.  Unprotected ferrous (iron or steel) water mains adjacent to these 
protected pipes can deteriorate if sufficient stray current is present.  When 5 mV/ft or more of 
stray electrical current is identified in soil to receive a new ferrous waterline (or where one is 
already installed), the District will require the waterline to be protected.  An acceptable method 
of protection is to make the waterline electrically continuous (have the lengths of pipe bonded 
together) in the area of high stray current and bond the waterline to the other utility’s pipe.  If 
this is not acceptable to the other utility, a sacrificial anode and test station may be wired to the 
waterline and the anode installed away from the waterline, approximately 24-inches from the 
protected pipe.  The District will monitor these test stations at least annually.  At the District’s 
sole discretion, the ferrous waterline may be replaced with PVC C-900 pressure class 200 (DR 
14) pipe for that portion influenced by the stray current (see “Pipe Materials” earlier in this 
section). 

C.12 Security 

All District above-ground facilities (pump stations, reservoirs, etc.) shall be secured within a 6-
foot high WSDOT Type 1 chain link fence with three strands of barbed wire on supports above 
the fence and gates.  At least one operable “magnate” gate shall be installed per site; a vehicle 
gate is required for each site with vehicle access.   
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C.13 Telemetry and Control Systems - General 

C.13.1 Description 

This section specifies general requirements which are applicable to all process 
Telemetry/SCADA systems consisting of process sensors, monitoring and control 
instruments, and accessories required to provide a complete and functional monitoring 
and control system. 

The Control System Integrator (CSI) shall provide, calibrate, and assist in the testing of 
the complete process Telemetry system.  The System Integrator shall also place the 
completed system in operation including tuning loops and making final adjustments to 
instruments as required during plant start-up and he shall provide the services of 
instrument technicians for testing and adjustment activities. 

This specification is an extension of, and includes all of the requirements of The WSDOT 
Standard Specifications and all work shall comply with the applicable sections of the 
Standard Specifications. 

C.13.2 Definitions 

a. General:  The definitions of terminology used in these specifications shall be defined 
in ISA Standard S51.1, unless otherwise specified. 

b. Solid State:  Circuitry or components of type which convey electrons by means of 
solid material such as crystals for which work on magnetic principles such as ferrite 
cores.  Vacuum tubes, gas tubes, slide wires, stepping motors, or other devices are not 
acceptable substitutes for solid state components or circuitry. 

c. Integrated Circuit:  A number of circuit elements inseparably associated on or within 
a continuous body to perform the function of a circuit. 

d. Two-wire Transmitter:  A transducer which derives operating power supply from the 
signal transmission circuit and therefore requires no separate power supply 
connections. As used in this specification, two-wire transmitter refers to a transmitter 
which produces a 4 to 20 milliampere current regulated signal in a series circuit with 
a 24 volt direct current driving potential and a maximum circuit resistance of 600 
ohms. 

e. Galvanic Isolation:  Pertaining to an electrical node having no direct current path to 
another electrical node.  As used in this specification, galvanic isolation refers to a 
device with electrical inputs and/or outputs which are galvanically isolated from 
ground, the device case, the process fluid, and any separate power supply terminals, 
but such inputs and/or outputs are capable of being externally grounded without 
affecting the characteristics of the devices or providing path for circulation of ground 
currents. 

f. Panel:  An instrument support system which may be either a flat surface, a partial 
enclosure, or a complete enclosure for instruments and other devices used in process 
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control systems.  Panels may provide mechanical protection, electrical isolation, and 
protection from dust, dirt, and chemical contaminants which may be present in the 
atmosphere.  Panel shall include consoles, cabinets and racks. 

g. Data Sheets:  Data sheets as used in this specification shall refer to ISA S20. 

h. Signal Types:  The following types of signals are used in systems specified in this 
division. 

1. Low Level Analog:  A signal that has a full output level of 100 millivolts or less. 
This group includes thermocouples and resistance temperature detectors. 

2. Digital Code:  Coded information such as that derived from the output of an analog 
to digital converter or the coded output from a digital computer or other digital 
transmission terminal. This type includes those cases where direct line driving is 
utilized and not those cases where the signal is modulated. 

3. Pulse Frequency:  Counting pulses such as those emitted from speed transmitters. 

4. High Level Analog:  Signals with full output level greater than 100 millivolts but 
less than 30 volts, including 4-20 mA transmission. 

5. Modulated Signals:  Signals emanating from modems or low level audio signals.  
Normal signal level is plus 4 dBm to minus 22 dBm. Frequency range is 300 to 
10,000 hertz. 

6. Discrete Events:  Dry contact closures monitored by solid state equipment.  If the 
conductors connecting to dry contacts enter enclosures containing power or control 
circuits and cannot be isolated from such circuits in accordance with NEC Article 
725, this signal shall be treated as low voltage control. 

7. Low Voltage Control:  Contact closures monitored by relays, or control circuits 
operating at less than 30 volts and 250 milliamperes. 

8. High Level Audio Signals:  Audio signals exceeding plus 4 dBm, including loud 
speaker circuits. 

9. Radio Frequency Signals:  Continuous wave alternating current signals with 
fundamental frequency greater than 10 kilohertz. 

i. Control System Integrator:  An organization engaged in the business of detail 
designing, component purchase, assembly, programming and implementing process 
control and industrial electronic systems. 

C.13.3 Description of System 

C.13.3.1 General 

The Telemetry and control system shall include the instruments, control devices, 
programmable controllers, input and output devices, sensors, interfacing devices, 
cabinets, enclosures and other components indicated and implied by the Drawings and 
Specifications. 
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The control system shall be designed, assembled to provide: 

a. Control of motor driven pumps, equipment, and processes. 
b. Monitoring of operation of motor driven pumps, equipment, and processes. 
c. Indication of operating status of motor driven pumps, equipment, and processes 

C.13.3.2 Project Specifics 

C.13.4 Quality Assurance 

C.13.4.1 References 

All equipment and materials shall conform to the latest revised editions of applicable 
standards published by the following organizations: 

 American National Standards Institute (ANSI). 
 Institute of Electrical and Electronic Districts (IEEE). 
 National Electrical Manufacturers Association (NEMA). 
 Underwriters’ Laboratories (U/L). 
 International Society of Measurement and Control (ISA) 

All equipment, materials, and the design, construction, installation, and application 
thereof shall comply with all applicable provisions of the National Electrical Code 
(NEC), the Occupational Safety and Health Act (OSHA), and any applicable federal, 
State, and local ordinances, rules and regulations.  All materials and equipment specified 
herein shall be within the scope of Nationally Recognized Testing Laboratory (NRTL) 
examination services, be approved by the NRTL for the purpose for which they are used, 
and shall bear the appropriate listing label. 

Equipment listed/labeled by an NRTL shall be as dictated by the latest printing of the 
Electrical Testing Laboratories Accreditation Report available from the State of 
Washington Department of Labor and Industries, Electrical Inspection Division.  Any 
NRTL listing/labeling shall be as accepted by the local authority having jurisdiction. 

When a product is not available with a testing laboratory listing for the purpose for which 
it is to serve, the product may be required by the inspection authority to undergo a special 
inspection at the manufacturer’s place of assembly.  All costs and expenses incurred for 
such inspections shall be included in the original contract price. 

C.13.4.2 Systems Responsibility 

All Telemetry and industrial electronic systems shall be provided under the supervision 
of a single Control System Integrator, chosen by the District, which is regularly engaged 
in the design and installation of such systems of similar scope and complexity. 
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C.13.4.3 Control System Integrator’s Responsibilities 

The Control System Integrator shall be responsible for the following equipment and 
services: 

a. Detailed design of control panels.  The Integrator shall prepare and use or use CAD 
files prepared by the Districts SCADA Consultant and complete to provide detailed 
schematics and scaled design of all components on and in the control panels and 
determine specific requirements.   

b. The design of all interconnecting wiring of control equipment including remote 
control panels, packaged equipment panels, mechanical equipment with control 
components, etc. 

c. Coordinate with the Developer, SCADA Consultant and the District for specific 
requirements and locations of raceway penetrations and field wiring in control panels.  

d. The Control System Integrator shall supply the Developer and the District with all 
necessary detailed installation drawings and/or written instruction for installation of 
all control components and sensing devices for proper system operation.   

e. Provide 16 hours in-shop assistance to test the PLC and communications of the two 
panels. 

f. Provide 16 hours on-site assistance for the SCADA Consultant to test and 
demonstrate system functions. 

C.13.4.4 Developer Responsibilities 

The Developer will install all field devices (if any), panels, etc. per the System 
Integrator’s direction. 

C.13.5 Environmental Conditions 

C.13.5.1 General 

Equipment shall be modified, if necessary, to make it suitable for operation in the 
following ambient conditions. 

C.13.5.2 All Areas: 

Atmospheric contaminants: 

Hydrogen sulfide   0.1 mg/1 
Chlorine    0.01 mg/1 
Ammonia    0.5 mg/1 
Dust     50.0 ug/m3 

Electromagnetic radiation: 
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27/500 MHz    10 volts/m 

C.13.5.3 Control Room: 

Temperature    35 to 95 degrees F 
Humidity    20 to 80 percent 

C.13.5.4 Pump Rooms 

Temperature    35 to 120 degrees F 
Humidity    10 to 100 percent 

C.13.5.5 Outdoor Field Locations: 

Temperature    -10 to 120 degrees F 
Humidity    10 to 100 percent 

C.13.6 Functional Requirements 

C.13.6.1 General 

The Telemetry and control system functions required shall be dependent on the hydraulic 
requirements of the individual system. 

C.13.6.2 Drawings 

a. General:  The Control System Integrator shall develop all shop drawings required for 
design, fabrication, assembly and installation of the control system.  Shop drawings 
shall include all drawings required in manufacture of specialized components and for 
assembly and installation of them. 

b. Drawings shall be prepared utilizing a computer based drafting program and printed 
on 11 inch by 17-inch media.  Drawings shall have borders and title blocks 
identifying the project system, revisions to the drawings, and type of drawing.  Each 
revision of a drawing shall carry a date and brief description of the revisions.  
Diagrams shall carry a date and brief description of the revisions.  Diagrams shall 
carry a uniform and coordinated set of wire numbers and terminal block numbers in 
compliance with panel work wiring, Section 17110. 

c. Elementary Diagrams: The Control System Integrator shall provide elementary 
diagrams for all discrete loops.  Loop diagrams shall be prepared in compliance with 
ISA S5.4 and shall be provided for all analog loops.  Elementary diagrams and loop 
diagrams shall show circuits and devices of a system.  These diagrams shall be 
arranged to emphasize device elements and their functions as an aid to understanding 
the operation of a system and maintaining or troubleshooting that system.  
Elementary and loop diagrams shall also show wire numbers, wire color codes, signal 
polarities, and terminal block numbers. 



February 9, 2010 

Appendix C – Water System Design Criteria C-26 
Water Policy Manual SkagitCountyPUD#1/2-00-172/2004/ManualFiles/AppendixCFinal.doc 

d. Panel Fabrication and Arrangements Drawings:   The Control System Integrator shall 
provide arrangement drawings of all panel front-and internal-mounted instruments, 
switches, devices and equipment indicated.  All panel mounting details shall be 
shown.  Outer dimensions of all panels shall be included on the drawing.  Deviations 
from approved arrangements require approval prior to installation. 

Arrangement drawings shall be drawn to scale using standard Architectural or Districting 
scales. 

A full set of as constructed drawings shall be provided to the District upon competition of 
the project in AutoCAD R14 electronic format on a CD unless otherwise approved in 
writing. 

C.14 Products 

C.14.1 Materials and Quality 

C.14.1.1 General 

Material shall be new, free from defects, and of the quality specified.  All equipment and 
materials utilized in the system shall be the products of Manufacturers with at least five 
(5) years experience in the manufacture of similar equipment.  Similar items in the 
system shall be the products of the same Manufacturer.  All equipment shall be of 
industrial grade and of standard construction, shall be capable of long, reliable, trouble-
free service, and shall be specifically intended for control and monitoring of operation of 
motor-driven pumps and equipment.   All equipment shall be of modular design to 
facilitate interchangeability of parts and to assure ease of servicing. 

C.15. Execution 

C.15.1 Design and Assembly 

The system shall be completely assembled in the shop by the Control System Integrator.  
All components and equipment shall be prewired to the maximum extent possible. 

The Control System Integrator shall be responsible for the coordination and integration of 
control system with the motor control and other related equipment.  The Control System 
Integrator shall communicate directly with the Manufacturer(s) and Supplier(s) of all 
related equipment to determine all details of the equipment which may influence or affect 
the control system.  The Control System Integrator shall determine all requirements for 
and shall cause integration of the control system into a unified operating system.  The 
Control System Integrator shall define all requirements for all interfacing equipment and 
shall supply all appurtenances, accessories and all such devices which may be required 
for proper interfacing as part of the control system. 
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The Control System Integrator shall be responsible to obtain submittal information on 
equipment supplied by other disciplines and to integrate them into the control system to 
form a complete working package as outlined by the contract documents.  This includes 
but is not limited to the following list of major pieces of equipment. 

C.15.2 Installation 

C.15.2.1 General 

Installation and testing procedures shall be a specified in these and subsequent sections of 
this division. 

The control system shall be installed in accordance with the installation drawings and 
instructions prepared by the Control System Integrator.   

The control system panels shall not be shipped to the site until a suitable environment is 
available for installation of the equipment.  A suitable environment shall be defined as a 
covered and heated area to maintain a minimum ambient temperature of 60 degrees F.  
Prior to shipment, the Control System Integrator shall contact the District for field 
verification of a suitable environment. 

Equipment shall be located so that it is readily accessible for operation and maintenance. 

C.15.2.2 Field Equipment 

Equipment shall be provided as specified on the drawings such that ports and adjustments 
are accessible for in-place testing and calibration.  Where possible, equipment shall be 
located between 48 inches and 60 inches above the floor with a maximum of 72 inches to 
the top of panel, or a permanent work platform. Telemetry equipment shall be mounted 
for unobstructed access, but mounting shall not obstruct walkways.  Equipment shall not 
be mounted where shock or vibration will impair its operation.  Support systems shall not 
be attached to handrails, process piping or mechanical equipment except for measuring 
elements and valve positioners.  Instruments and cabinets supported directly by concrete 
or concrete block walls shall be spaced out not less than 5/8 inch by framing channel 
between instrument and wall. 

Steel used for support of equipment shall be hot-dip galvanized after fabrication.  Support 
systems including panels shall be designed in accordance with the UBC for seismic Zone 
3 and to prevent deformation greater than 1/8 inch under the attached equipment load and 
an external load of 200 pounds in any direction. 

C.15.2.3 Not Used 

C.15.2.4 Signal Connections 

Electrical signal connections to equipment shall be made on Intrelec terminal blocks or 
by locking plug and receptacle assemblies. 
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C.15.2.5 Tagging 

All field instruments shall be labeled with function and instrument number, i.e. (FIT-
301/EFFLUENT FLOW METER).  Tag shall be 10ga, 316 stainless steel with stamped 
letters and numbers attached to device with 12ga 316 stainless steel wire. 

C.15.3 Tests and Inspections 

C.15.3.1 General Requirements 

Materials, equipment, and construction included under this specification shall be 
inspected in accordance with the specifications.  Testing shall be performed by the 
Control System Integrator, in accordance with the Standard Specifications, and this and 
subsequent sections of this division. 

No required test shall be applied without prior notice to the District.  Between 20 and 30 
days before the commencement of any testing activity, the Control System Integrator 
shall provide a detailed step-by-step test procedure, complete with forms for the 
recording of test results, testing equipment used, and identification of the individual 
performing or, if applicable, witnessing the test. 

C.15.3.2 Factory Testing 

The completed control system shall be tested in the shop by the Control System 
Integrator.  Testing shall be conducted in two phases.  The initial testing shall include, but 
not be limited to, operation of all input and output (I/O) points, control devices and motor 
controllers 24 hours per day for a continuous period of at least seven (7) days without 
failure or interruption. 

The initial testing of the control system shall include energizing each discrete input and 
output and simulating each analog input and output using a loop simulator and calibrator.  
Circuits not energized shall be tested for continuity.  Initial testing of the control system 
shall be conducted continuously, 24 hours per day, for at least seven (7) days without a 
failure or interruption.  

Upon completion of the initial testing, the Control System Integrator shall conduct testing 
for inspection by the District. The Control System Integrator shall provide for time, 
equipment and support in their shop for the Districts consulting engineering to test the 
functions of the entire control system. All control functions and all status and alarm 
monitoring and indication will be demonstrated under simulated operating conditions.  
Simulating equipment shall be provided and wired by the System Integrator the control 
system for this testing.  The Control System Integrator shall revise, modify, and adjust 
the system as required by the District during the testing period.  Testing shall be 
continued for the time period required by the District to observe and verify any revisions. 
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C.15.4 Calibration and Start-up 

C.15.4.1 Calibration 

All components of the control system shall be calibrated by the Control System Integrator 
after completion of installation.  Each component shall be adjusted to be within the 
Manufacturer’s required range and for the specific application.   

The Control System Integrator shall calibrate all instruments, indicators, recorders, loops, 
etc. and complete appropriate test forms provided at the end of this section.  Test forms, 
identifying each instrument to be tested shall be submitted to the District prior to final 
commissioning. 

Components provided by the System Integrator that cannot be properly calibrated or that 
are found to exceed the Manufacturer’s specified range or accuracy shall be removed and 
replaced at no additional cost to the District. 

C.15.4.2 Commissioning 

Commissioning shall be accomplished by the Districts Engineering Consultant with the 
Control System Integrator, with the Owner and/or District present.  Commissioning shall 
include operation and verification of all control components and features of the entire 
control system. 

C.15.5 System Maintenance 

The Control System Integrator shall be solely and completely responsible for all 
hardware maintenance of the system provided by the Integrator from time of start-up to 
the date of substantial completion of all work under the contract.  The Control System 
Integrator shall correct all deficiencies and defects and make any and all repairs, 
replacements, modifications, and adjustments as malfunctions or failures occur.  The 
Control System Integrator shall perform all such work required or considered to be 
required by the District to cause and maintain proper operation of the system and to 
properly maintain the system. 

The Control System Integrator shall make any and all repairs, replacements, 
modifications and adjustments required to eliminate any and all defects in design, 
materials and workmanship that are disclosed within the one-year guarantee period.  The 
Control System Integrator shall begin all repairs, replacements, modifications and 
adjustments within twenty-four (24) hours of notification by telephone by the District and 
shall complete such repairs, replacements, modifications and adjustments within forty-
eight (48) hours of notification.  Should the Control System Integrator fail to begin the 
work within 24 hours or complete the work within 48 hours, the District may proceed to 
undertake or complete the work.  In such event, CSI and its surety shall be liable for all 
costs incurred by the Owner. 
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The Control System Integrator shall anticipate that the District may delay acceptance of 
all work under the contract if, in the judgment of the District, malfunctions or failures in 
operation of the control system repeatedly occur after start-up.  The Control System 
Integrator shall not be entitled to an extension of time or to any claim for damages 
because of hindrances, delays or complications caused by or resulting from delay by the 
District in accepting the work because of malfunctions or failures in operation of the 
control system. 

C.15.6 Operation and Maintenance Training 

The Control System Integrator shall conduct specifically organized training sessions in 
operation and maintenance of the control system for personnel employed by the District.  
The training sessions shall be conducted to educate and train the personnel in 
maintenance and operation of all components of the control system.  Training shall 
include, but not be limited to, the following: 

a. Preventative maintenance procedures 
b. Trouble-shooting 
c. Calibration 
d. Testing 
e. Replacement of components 
f. Manual mode operation 

At least Two (2) separate training sessions, each at least Four (4) hours in duration, shall 
be conducted at the District after start-up of the system.  The Control System Integrator 
shall prepare and assemble specific instruction materials for each training session and 
shall supply such materials to the District at least 14 days prior to the time of the training. 

C.15.7 Operation and Maintenance Data 

The Control System Integrator shall prepare and assemble detailed operation and 
maintenance manuals in accordance with the project general requirements.  These 
manuals shall be submitted 14 days prior to training.  The manuals shall include, but not 
be limited to, the following: 

a. Preventative maintenance procedures. 

b. Trouble-shooting. 

c. Calibration. 

d. Testing. 

e. Replacement of components. 

f. System schematics / shop drawings. 

g. Record wiring diagrams of cabinet and enclosure contained assemblies. 

h. Record wiring diagrams of overall system. 
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i. Note: Updated system schematics and wiring diagrams shall be included as described 
in the Shop drawing and Submittal sections of this specification. 

j. Catalog data and complete parts list for all equipment and control devices provided 
by Control System Integrator. 

k. Listing of recommended spare parts. 

l. Listing of recommended maintenance tools and equipment. 

All drawings shall be provided on hard copy and CAD file on CD ROM.  CAD drawing 
files shall be in .dwg 2004 format, bound, with all “xref” links removed. 

C.15.8 System Description of Operation and Programming (Not 
Used) 

END OF SECTION 
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 PLC I/O CALIBRATION TEST FORM 

 

 

 ANALOG INPUT MODULE Page 1 of 3
Project Name:  
 
Panel No.:  
Rack No. and Slot No.:  
Make and Model No.:  
Input:  
Simulate input and measure output with appropriate meter. 
Percent 
of Range Input Expected 

Register Reading 
Actual 
Register Reading 

Percent 
Deviation 

Input 1     
0     
50     
100     
Percent Deviation Allowed: 
Input 2     
0     
50     
100     
Percent Deviation Allowed: 
Input 3     
0     
50     
100     
Percent Deviation Allowed: 
Input 4     
0     
50     
100     
Percent Deviation Allowed: 
Input 5     
0     
50     
100     
Percent Deviation Allowed: 
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 ANALOG INPUT MODULE Page 2 of 3 
Percent  
of Range Input Expected 

Register Reading 
Actual 
Register Reading 

Percent 
Deviation 

Input 6     
0     
50     
100     
Percent Deviation Allowed: 
Input 7     
0     
50     
100     
Percent Deviation Allowed: 
Input 8     
0     
50     
100     
Percent Deviation Allowed: 
Input 9     
0     
50     
100     
Percent Deviation Allowed: 
Input 10     
0     
50     
100     
Percent Deviation Allowed: 
Input 11     
0     
50     
100     
Percent Deviation Allowed: 
Input 12     
0     
50     
100     
Percent Deviation Allowed: 
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 ANALOG INPUT MODULE Page 3 of 3
Percent 
of Range 

 
Input 

Expected 
Register Reading 

Actual 
Register Reading 

Percent 
Deviation 

Input 13     
0     
50     
100     
Percent Deviation Allowed: 
Input 14     
0     
50     
100     
Percent Deviation Allowed: 
Input 15     
0     
50     
100     
Percent Deviation Allowed: 
Input 16     
0     
50     
100     
Percent Deviation Allowed: 
 
Comments:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

CERTIFIED:  DATE:   
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 PLC I/O CALIBRATION TEST FORM 

 

 

 ANALOG OUTPUT MODULE Page 1 of 2
Project Name: 
 
Panel No.:  
Rack No. and Slot No.:  
Make and Model No.:  
Input:  
Force output point and measure output with appropriate meter. 
Percent 
of Range 

 
Input 

Expected 
Register Reading 

Actual 
Register Reading 

Percent 
Deviation 

Output 1     
0     
50     
100     
Percent Deviation Allowed: 
Output 2     
0     
50     
100     
Percent Deviation Allowed: 
Output 3     
0     
50     
100     
Percent Deviation Allowed: 
Output 4     
0     
50     
100     
Percent Deviation Allowed: 
 ANALOG OUTPUT MODULE 
 
Comments:  
 
 
 
 

 

 

 

 

CERTIFIED:  DATE:   
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 FIELD SWITCH CALIBRATION TEST DATA FORM 

 

 

 
Tag No. and Description:   
Make and Model No.:                                                               Serial No.:   
Input:   
Range:   
Set Point(s):   
Simulate process variable (flow, pressure, temperature, etc.) and set desired set point(s).  Run through entire range of 
switch and calculate deadband. 
 
Set Point 

Incr. Input 
Trip Point 

Decr. Input 
Trip Point 

Calc. 
Deadband 

Required 
Deadband 

     
     
     
     
     
     
     
     
     
     
 
Comments:   
 
  
 
  
 
  
 
  
 
  
 
  
 

 

 

 

 

CERTIFIED:  DATE:   
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 TRANSMITTER OR INDICATOR CALIBRATION TEST DATA FORM 

 

 

 
Tag No. and Description:   
Make and Model No.:                                                             Serial No.:   
Input:   
Range:   
Simulate process variable (flow, pressure, temperature, etc.) and measure output with appropriate meter. 
Percent 
of Range 

 
Input 

Expected 
Register Reading 

Actual 
Register Reading 

Percent 
Deviation 

Input 1     
0     
50     
100     
Percent Deviation Allowed: 
 
Comments:   
 
  
 
  
 
  
 
  
 
  
 
  
 
  
 
  
 
  
 
  
 

 

 

 

 

CERTIFIED:  DATE:   
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 RTD VERIFICATION TEST DATA FORM 

 

 

 
Tag No. and Description:   
Make and Model No.:                                                               Serial No.:   
Type:   
Force output point and measure output with appropriate meter. 
Temperature Expected Output Actual Output Percent Deviation 
    
    
    
    
    
    
    
    
Percent Deviation Allowed: 
 
Comments:   
 
  
 
  
 
  
 
  
 
  
 
  
 
  
 
  
 

 

 

 

 

CERTIFIED:  DATE:   
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 VALVE CALIBRATION TEST DATA FORM 

 

 

 
Tag No. and Description:   
Make and Model No.:                                                               Serial No.:   
Associated Panel/Rack No:   
Operate valve via PLC control or Jumper and verify operation.  Verify limit switch operation if applicable. 
Close Operation Pass (Y/N) Close Position Pass (Y/N) 
    
    
    
Open Operation Pass (Y/N) Open Position Pass (Y/N) 
    
    
    
Limit Switch Operation Pass (Y/N) 
  
  
  
 
Comments:   
 
  
 
  
 
  
 
  
 
  
 
  
 
  
 

 

 

 

 

 

CERTIFIED:  DATE:   
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SECTION 16 
PANELS 

C.16 General 

C.16.1 Description 

C.16.1.1 Scope 

This section specifies requirements for panels, cabinets, consoles, and racks for 
Telemetry and communication equipment.  Additional requirements are specified in 
sections specifying the various Telemetry and communication systems. 

C.16.1.2 Panel Design 

Panelboards: Each panel containing 120-volt powered equipment with an aggregate load 
greater than 1200 watts shall be provided with a panelboard as 
specified in the Standard Specifications. 

Annunciators: Each panel containing alarm points shall be provided with one or more 
annunciators as specified in section 17120. 

Power Supplies: Each panel containing direct current powered instruments or serving as 
the termination point for transmission loop powered field instruments 
shall contain direct current power supply system as specified in 
Section 17130. 

C.16.2 Quality Assurance 

C.16.2.1 References 

All equipment and materials shall conform to the latest revised editions of applicable 
standards published by the following organizations: 

 American National Standards Institute (ANSI). 
 Institute of Electrical and Electronic Districts (IEEE). 
 National Electrical Manufacturers Association (NEMA). 
 Underwriters’ Laboratories (U/L). 
 International Society of Measurement and Control (ISA). 

All equipment, materials, and the design, construction, installation, and application 
thereof shall comply with all applicable provisions of the National Electrical Code 
(NEC), the Occupational Safety and Health Act (OSHA), and any applicable federal, 
State, and local ordinances, rules and regulations.  All materials and equipment specified 
herein shall be within the scope of Nationally Recognized Testing Laboratory (NRTL) 
examination services, be approved by the NRTL for the purpose for which they are used, 
and shall bear the appropriate listing label. 
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Equipment listed/labeled by an NRTL shall be as dictated by the latest printing of the 
Electrical Testing Laboratories Accreditation Report available from the State of 
Washington Department of Labor and Industries, Electrical Inspection Division.  Any 
NRTL listing/labeling shall be as accepted by the local authority having jurisdiction. 

When a product is not available with a testing laboratory listing for the purpose for which 
it is to serve, the product may be required by the inspection authority to undergo a special 
inspection at the manufacturer’s place of assembly.  All costs and expenses incurred for 
such inspections shall be included in the original contract price. 

C.16.3 Submittals 

Submit all catalog data in accordance with the Submittals requirements in Section 17010.  
Show material information and confirm compliance with these specifications. 

C.17 Products 

C.17.1 Fabrication 

C.17.1.1 General 

Panel work shall be designed for the seismic requirements of paragraph 17010. 3.02.B.  
Structures and equipment shall be braced to prevent damage from specified forces.  
Equipment shall not be required to function properly during periods of seismic 
disturbance but shall automatically restart following a disturbance. 

Cutouts for future equipment shall be blanked off with suitable covers.  Instrument tag 
numbers shall be identified on the panel rear.  Nameplates shall identify face-mounted 
instruments.  Instruments shall be mounted in a manner that allows ease of access to 
components and ease of removal. 

Face-mounted instruments that are more than 6 inches deep, weigh more than 10 pounds, 
or exert more than a 4 ft-lb. moment force on the face of the panel shall be supported 
underneath at the rear by a 1-inch x 1/8-inch thick steel angle. 

Face-mounted equipment shall be flush or semiflush with flat-black escutcheons.  

Cabinets less than 60 inches high shall be provided with floor stands to raise the top of 
the panel to 60 inches above the floor or work platform or, if panel weighs less than 100 
pounds and wall space is available, wall mounting may be used in lieu of a floor stand. 

C.17.1.2 Indoor, Control Panel 

Cabinet shall be a NEMA 250, Type 1 enclosure.  Cabinet shall be fabricated from 1/8-
inch minimum thickness stretcher leveled sheet steel.  Cabinet shall be provided with an 
interior frame or otherwise formed so as to provide a rigid structure.  Rear door (s) shall 
be hung on removable pin hinges and equipped with vault-type latch capable of accepting 
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a 3/8 inch-shackle padlock.  Three-point latch hardware shall be provided for doors 
exceeding 30 inches height.  Where cabinet width exceeds 36 inches, multiple doors no 
wider than 24 inches shall be provided. 

C.17.2 Not Used 

C.17.3 Nameplates 

Machine engraved laminated white phenolic nameplates with black lettering shall be 
provided for panel mounted equipment.  Nameplate engraving shall be as specified and 
shall carry the instrument tag number 3/32-inch minimum size lettering on the bottom 
line Nameplates shall be attached to the panel with a minimum of two self-tapping 316 
stainless steel screws.  The Control System Integrator shall modify nameplate wording 
without additional cost or time if changes are made prior to commencement of engraving. 

Machine embossed metallic adhesive labels shall identify tag number if instruments 
inside panels. 

Nameplates shall be attached to panel surfaces, not to instruments. 

C.17.4 Interconnection Wiring and Electrical Devices 

C.17.4.1 Interconnection Wiring 

Power and control wiring shall be single conductor stranded copper NFPA No. 70 Type 
MTW No. 16 AWG minimum.  Wiring for analog signals shall be provided with 
instruments and run continuously from measuring element to receiving instrument 
without splices. 

Wiring shall be supported independently of terminations by lacing to panel support or by 
slotted flame retardant plastic wiring channels.  Wiring channels shall comply with UL 
94, Type V.  Wiring channel fill shall not exceed 40 percent. 

Wiring and terminals in instrument and relay compartments, control panels, instrument 
panels, field panels and control stations, as well as connections to mechanical equipment 
shall have reference number and letter in accordance to the following: 

h = Control power hot 
n = neutral 
g = ground 
x = PLC output (number shall correspond to the program input number) 
y = PLC output (number shall correspond to the program output number) 
ax = PLC signal/analog input (no. shall correspond to the program input number) 
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120 AC wire     Color 

Power      Black 
Control     Red 
Neutral     White 
Ground     Green 

24V DC wire     Color 

Power supply     Black 
Signal (pos)     Red 
Control - (+)     Violet 
Control - (-)     Gray 
Signal ground     Black 
Equipment ground    Green 
External     Yellow 

All control wiring in control panels or other enclosures that is powered from an external 
source and is not disconnected by the control panel disconnect shall be terminated at a 
disconnecting terminal block (with energization indicator light upon entering the 
enclosure.  The color of the wire shall then be changed to yellow to identify it as being 
powered from an external source.  Provide identification nameplate on exterior of 
enclosure to indicate sources of external power. 

Wiring shall comply with the requirements of NFPA No. 70 as a minimum.  Power and 
control wiring shall be carried in covered channels separate from low voltage signal 
circuits.  An interior steel barrier shall be provided between AC control devices and the 
electronic equipment. 

Drawings show general layout of devices and associated wiring space.  Final panel design 
will arrange terminals and wiring so field wiring is separate from internal panel wiring. 

C.17.5 Terminal Blocks 

Terminal blocks shall be strap screw type, minimum .41” width, rated for 600 volts.   
Each terminal strip shall have a unique identifying alphanumeric code at one end and a 
vinyl marking strip running the entire length of the terminal strip with a unique number 
for each terminal.  Numbers shall be machine printed and 1/8 inch high.  Wire connectors 
shall be locking fork tongue or ring tongue insulated crimp type terminals.  No more than 
two connections shall be made to one terminal.  Connections shall have box type lugs 
capable of terminating 2 #14 AWG stranded wires.  Terminals shall be strip mounted as 
manufactured by Entrelec or Phoenix Contact. 

Fuse terminal blocks shall be hinged disconnect level type with “blown fuse” indicators.  
Phoenix Contact UK 5 series or equal.  Disconnecting terminal blocks shall be knife type 
with light indicator Phoenix Contact type MTK or equal. 
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Field connections shall be to separate terminal blocks.  Terminal blocks for field 
termination shall be in a separate part of the panel close to where the field cables enter 
the panel. 

C.17.6 Fuses 

Circuits shall be fused. Fuses shall be 1/4 x 1-1/4 inch.  Fuses on 120V AC circuits shall 
be ceramic tube type with 25,000 amperes interrupting capacity at 125 volts and neon 
blown fuse indicator lamps.  Fuses for 24V DC circuits shall be fast acting glass tube 
type rated 1/8 or 1/10 amp for 4-20 mA loops and 1/2 amp for the power supply to 
individual instruments.  Fuse holders for 120V AC shall be drawout type and molded 
from melamine plastic. 

C.17.7 Surge Protection 

Surge protectors shall be provided at panel external terminal blocks for type c, d, e, f, and 
g signal circuits as defined in paragraph 17010-1.01 B.8, which extend outdoors.  Surge 
protectors shall be Joslyn Model 1663-08, Taylor 1020FA, or equal. 

Telephone circuit protectors shall include three-element fail-short gas tubes, Cook 
Electric type 9X, or approved equal.  Protectors shall be rated at 400 Vdc and shall be 
self-restoring.  An external spark gap shall be provided for backup protection in 
accordance with Underwriters Laboratory 497, 4th Edition. 

C.18 Execution 

C.18.1 General 

Control room cabinets shall be mounted on channel irons sills as specified.  Sills shall be 
leveled so panel structures will not be distorted.  Panels shall be shimmed to precise 
alignment so doors operate without binding.  Sealant shall be provided under panels not 
located in dry control or electrical equipment rooms. 

Each panel shall have its record connection and interconnection diagrams mounted 
behind a piece of plexiglass on the inside of one (or more) door(s). 

C.18.2 Coating 

Metal surfaces of panels, cabinets, and consoles shall be prepared, prime and finish 
coated in accordance with Manufacturers Standards. 

END OF SECTION 
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SECTION 19 
ANNUNCIATOR SYSTEMS 

C.19 General 

C.19.1 Description 

This section specifies requirements for annunciator systems and annunciator light boxes 
required to support alarm points.  Application requirements are specified in the 
instrument schedule. 

C.19.2 References 

All equipment and materials shall conform to the latest revised editions of applicable 
standards published by the following organizations: 

 American National Standards Institute (ANSI). 
 Institute of Electrical and Electronic Districts (IEEE). 
 National Electrical Manufacturers Association (NEMA). 
 Underwriters’ Laboratories (U/L). 
 International Society of Measurement and Control (ISA). 

All equipment, materials, and the design, construction, installation, and application 
thereof shall comply with all applicable provisions of the National Electrical Code 
(NEC), the Occupational Safety and Health Act (OSHA), and any applicable federal, 
State, and local ordinances, rules and regulations.  All materials and equipment specified 
herein shall be within the scope of Nationally Recognized Testing Laboratory (NRTL) 
examination services, be approved by the NRTL for the purpose for which they are used, 
and shall bear the appropriate listing label. 

Equipment listed/labeled by an NRTL shall be as dictated by the latest printing of the 
Electrical Testing Laboratories Accreditation Report available from the State of 
Washington Department of Labor and Industries, Electrical Inspection Division.  Any 
NRTL listing/labeling shall be as accepted by the local authority having jurisdiction. 

When a product is not available with a testing laboratory listing for the purpose for which 
it is to serve, the product may be required by the inspection authority to undergo a special 
inspection at the manufacturer’s place of assembly.  All costs and expenses incurred for 
such inspections shall be included in the original contract price. 

C.19.3 Submittals 

Submit all catalog data in accordance with the Submittals requirements in Section 17010.  
Show material information and confirm compliance with these specifications. 
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C.20 Products 

C.20.1 Large Case Annunciator Systems. ( When Requested ) 

C.20.1.1 Annunciator Light Boxes 

Annunciator light boxes shall contain lamps and structures as specified in Paragraph 
17120.2.01.A with logic provide in the PLC.   Annunciator light bay shall be Ronan 
LB2000, or equal 

C.21 Execution 

Annunciator systems shall be mounted and connected in panels specified in Section 17110.  
Windows shall be engraved as specified and filled with permanent black ink. 

END OF SECTION 
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SECTION 22 
POWER SUPPLY AND CONDITIONING EQUIPMENT 

C.22 General 

C.22.1 Description 

This section specifies requirements for power supply and conditioning equipment 
required to support the Telemetry and communication systems specified. 

C.22.2 References 

All equipment and materials shall conform to the latest revised editions of applicable 
standards published by the following organizations: 

 American National Standards Institute (ANSI). 
 Institute of Electrical and Electronic Districts (IEEE). 
 National Electrical Manufacturers Association (NEMA). 
 Underwriters’ Laboratories (U/L). 
 International Society of Measurement and Control (ISA). 

All equipment, materials, and the design, construction, installation, and application 
thereof shall comply with all applicable provisions of the National Electrical Code 
(NEC), the Occupational Safety and Health Act (OSHA), and any applicable federal, 
State, and local ordinances, rules and regulations.  All materials and equipment specified 
herein shall be within the scope of Nationally Recognized Testing Laboratory (NRTL) 
examination services, be approved by the NRTL for the purpose for which they are used, 
and shall bear the appropriate listing label. 

Equipment listed/labeled by an NRTL shall be as dictated by the latest printing of the 
Electrical Testing Laboratories Accreditation Report available from the State of 
Washington Department of Labor and Industries, Electrical Inspection Division.  Any 
NRTL listing/labeling shall be as accepted by the local authority having jurisdiction. 

When a product is not available with a testing laboratory listing for the purpose for which 
it is to serve, the product may be required by the inspection authority to undergo a special 
inspection at the manufacturer’s place of assembly.  All costs and expenses incurred for 
such inspections shall be included in the original contract price. 

C.22.3 Electrical Supply System 

Electric power for Telemetry and communication systems shall be obtained from the site 
power distribution system.  This power is not regulated, wave forms may be distorted, 
and significant amounts of electrical noise may be present.  The Control System 
Integrator shall provide all necessary power supply and conditioning equipment to 
provide electrical power of the required voltages and current capacities and of adequate 
quality to ensure reliable operation of the Telemetry and communication system.  Unless 
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otherwise specified, the Control Systems Integrator shall assume that the power supply 
for Telemetry systems is 120 volts plus or minus 15 percent, 60 hertz plus of minus 3 
hertz, 5 percent maximum total harmonic distortion. 

C.22.4 Submittals 

Submit all catalog data in accordance with the Submittals requirements in Section 17010.  
Show material information and confirm compliance with these specifications. 

C.23 Products 

C.23.1 General 

Except for power supply units which form an integral part of an individual piece of 
equipment, all power supply and conditioning equipment shall comply with UL 1012 and 
shall be approved by UL, CSA, or FM for the application.   All power supply equipment 
shall be provided in redundant configurations such that failure of a single unit will not 
disable all or any part of the Telemetry and communication systems. Diode isolation shall 
be provided for redundant direct current supply units, and the power supply negative 
output terminal shall be grounded. 

C.23.2 Alternating Current (AC) Voltage Regulators 

Regulators shall be of the solid-state tap-changing type, insensitive to line frequency 
variations between 47 and 63 hertz.  Ferroresonant units are not acceptable. Output 
regulation for input voltage variation from 85 to 125 volts shall not exceed 3.3 percent.  
Output regulation for load variation from 0 to 100 percent shall not exceed 1.0 percent.  
Response time shall be 1.0 cycles or less.  Voltage regulator serving panelboards and 
control panels shall have a load capacity not less than 200 percent of the connected load.  
Voltage regulators serving panelboards and control panels shall have a load capacity not 
less than 125 percent of the connected load.  Power loss in the regulator shall not exceed 
2 percent of the regulator capacity, and harmonic distortion introduced by the regulator 
shall not exceed 0.1 percent.  Regulator output shall be fully protected against internal 
faults, external overloads and short circuits.  Three-phase units shall be 4 wire, wye-
connected and capable of supporting 100 percent unbalanced load.  regulators shall be 
Topaz, or equal. 

C.23.3 Noise-Suppression Isolation Transformers 

Isolation transformers shall be provided for AC powered Telemetry loads containing 
solid state circuitry where such is not included within the instrument.  Isolation 
transformers shall be of the triple box shield type.  Each coil shall be completely enclosed 
in a grounded conductive faraday shield, and the overall transformer enclosed in a 
faraday shield.  Common mode noise attenuation between primary and secondary shall 
exceed 140 dB at 1.0 kHz.  Isolation transformer dielectric strength shall be 2500 volts 
minimum.  Isolation transformers serving panelboards and control panels shall have a 
load capacity not less than 124 percent of the connected load.  Power loss is the isolation 
transformer shall not exceed 2.0 percent of the maximum load rating.  Harmonic 
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distortion introduced by the isolation transformer shall not exceed 0.1 percent.  Three-
phase units shall be 4-wire, wye-connected and capable of supporting 100 percent 
unbalanced load.  Isolation transformers shall be Topaz, or equal. 

C.23.4 Direct-Current Power Supplies 

Direct-current supplies for bulk 24-volt nominal Telemetry power shall be convection-
cooled switching type.  Line regulation shall be 0.4 percent for line variations from 105 
to 132 volts, and load regulation shall be 0.4 percent for load variations from 0 to full 
load.  Ripple and noise shall not exceed 100 mV peak-to-peak.  Hold-up time at 
maximum load shall be not less than 15 milliseconds.  Efficiency shall be a better than 70 
percent.  Power supply shall be rated for continuous duty from 0 to 50 degrees C at rated 
load.  Output shall be electronically current limited, and overvoltage crowbar shutdown 
shall be provided.  Power supply output voltage shall be rated 28 volts DC, adjustable 
plus or minus 5 percent, and shall be set to provide 26.4 volts on the panel direct current 
bus.  Power supplies shall be Power One, or equal. 

C.23.5 Uninterruptible Power Supply (UPS) 

UPS shall provide continuous duty protection and complete power conditioning.  UPS 
shall consist of a power conditioner, a battery charger, a battery, and inverter, a system 
control and a surge suppression network.  Total harmonic distortion shall be ±5% 
maximum (from the batteries) or ±2% maximum added to incoming line distortion (from 
line voltage).  UPS shall UL or CSA labeled and shall meet IEEE 587-80 standards.  UPS 
shall provide surge protection for both itself and the load as defined by ANSI C62.41-80 
(6000V peak, 500 nanosecond rise time, 100 kHz damped ring wave).  UPS shall also 
meet the following specifications: 

When the power line is absent: 

Output voltage - 120VAC ± 3%, sinewave. 

When the power line is present: 

Voltage Regulation 
Input voltage range: 120V ± 20% 
Output regulation band:  +6% to -8% of nominal for all conditions of line and load.   
Correction time: 2 cycles maximum. 
Common mode noise attenuation:  100dB at 100 kHz. 
Normal mode noise attenuation:  70dB at 100 kHz. 
Efficiency 93% minimum. 
Transfer time:  AC line to inverter:  1 or 4 milliseconds selectable. 
Inverter to AC line:  No interruption 
Transfer Points:  Power conditioning to inverter:  -8% or +6% of nominal voltage. 
Inverter to power conditioning -11% or +13% of nominal voltage. 
Input Frequency tolerance: ±5%. 
Load Power Factor:  0.9 leading to 0.9 lagging, linear load, 0.6 non-linear load. 
Operating Temperature:  -29 to +40 degrees C. 
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The UPS shall be TOPAZ Powermaker, or equal. 

C.23.6 Backup Power Supply (BPS) 

BPS shall provide continuous duty protection and complete power conditioning.  BPS 
shall consist of a power conditioner, a battery charger, a battery, system control and a 
surge suppression network. The BPS will provide 12VDC and 24VDC with sufficient 
wattage to run telemetry and associated equipment.. 

BPS battery charger shall be voltage regulated, current-limited charger with 3 Amps 
maximum current and typical recharge time of 6 - 12 hours after full discharge.  Batteries 
shall be sealed Gel-cell, maintenance free type. 

The BPS shall be provided with relay contacts rated at 32 Volts, 1 Amp for Battery ON 
and AC ON signals. The BPS will be provided by the Control System 
Contractor/Developer/Designer using off the shelf equipment. 

C.23.7 Surge Protection 

Surge arrestors and capacitors shall be provided on the primary winding of isolation 
transformers supplying power to solid state systems.  Surge protectors shall be mounted 
in a separate, NEMA 1 enclosure adjacent to the transformer and the incoming line 
passed through this enclosure.  Surge arrestors shall be General Electric 9L15EC or 
equal.  Surge capacitors shall be General Electric 9L18B, or equal. 

C.24 Execution 

C.24.1 General 

Power supply and conditioning equipment shall be mounted and connected in compliance 
with the manufacturer’s instructions unless otherwise specified.  Line side disconnect 
switches shall be provided for power supply and conditioning equipment.  Line and load 
side overcurrent protection shall be provided for power supply and conditioning 
equipment in compliance with NFPA 70.  Disconnect switches shall comply with the 
Standard Specifications. 

Small power supply and conditioning equipment may be mounted in the panel served.  
Larger units shall be mounted adjacent to the equipment served.  Where unconditioned 
power is brought into control panels, it shall be enclosed in metallic raceways within the 
panel. 

Power supply and conditioning equipment larger than 5 KVA load capacity supported 
from surfaces other than concrete shall be provided with sound isolators.  Final raceway 
connections shall be a flexible conduit in compliance with the Standard Specifications. 

Power supply and conditioning equipment not designed for exposed mounting shall be 
housed in panels in compliance with Section 17110. 

END OF SECTION 
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SECTION 25 
MISCELLANEOUS PANEL INSTRUMENTS 

C.25 General 

C.25.1 Description 

This section specifies requirements for miscellaneous panel mounted instruments used to 
provide process control and interface between the operator and the process. 

C.25.2 References 

All equipment and materials shall conform to the latest revised editions of applicable 
standards published by the following organizations: 

 American National Standards Institute (ANSI). 
 Institute of Electrical and Electronic Districts (IEEE). 
 National Electrical Manufacturers Association (NEMA). 
 Underwriters’ Laboratories (U/L). 
 International Society of Measurement and Control (ISA). 

All electrical equipment and materials, and the design, construction, installation, and 
application thereof shall comply with all applicable provisions of the National Electrical 
Code (NEC), the Occupational Safety and Health Act (OSHA), and any applicable 
Federal, State, and local ordinances, rules and regulations.  All materials and equipment 
specified herein shall be within the scope of UL examination services, be approved by the 
Underwriter’s Laboratories for the purpose for which they are used and shall bear the UL 
label. 

C.25.3 Submittals 

Submit all catalog data in accordance with the Submittals requirements in Section 17010.  
Show material information and confirm compliance with these specifications. 

C.26 Products 

C.26.1 Relays 

C.26.1.1 Relays For General Purpose 

Relays for general purpose use shall have 10 Amp contacts with the appropriate coil 
voltage for the application.  All relays shall have an integral indicating light to show if 
there is coil voltage present.  They shall have an 8-pin/blade base and matching socket.  
Units shall be Allen-Bradley 700 type HA, HB, Idec RH Series, or equal.  Appropriate 
relay shall be selected based on application from the control wiring diagrams.   
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C.26.2 Signal Conditioners 

The current to current (I/I) converters shall provide an isolated DC output proportional to 
the DC input while providing complete electrical isolation between the output and input.  
The device shall plug into a standard 8-pin relay socket which is capable of being 
mounted either on a flat surface and track.  Provide appropriate scaling as required.  Units 
shall be as manufactured by AGM, Wilkerson Instruments, Action Instruments, or equal. 

C.27 Execution 

C.27.1 Installation 

Instruments shall be installed on panel specified in Section 17110. 

END OF SECTION 
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SECTION 28 
MEDIUM CAPACITY 

PROGRAMMABLE LOGIC CONTROLLERS (PLC) 

C.28 General 

C.28.1 Description 

C.28.1.1 Scope 

This section specifies requirements for PLC (s) capable of performing the same function 
as relays, latching relays, current trips, shift registers, timers, counters, stepping switches, 
sequences, multiplexers, or solid state logic systems. 

C.28.1.2 Work Included 

Under this contract the PLC is provided by the Owner.  CSI shall install PLC in new 
enclosure, and provide additional I/O cards where needed. 

C.29 Products 

C.29.1 Processor Support Components 

C.29.1.1 Network Communications 

Fiber optic communications shall be accomplished to execute the same above utilizing 
Phoenix Digital OCM, or equal fiber optic driver. Fiber to serial transceiver. 

Communication over phone line shall be accomplished utilizing Data-Linc or 
Allen/Bradley modems. 

C.29.2 Input/ Output System (I/O) 

C.29.2.1 General 

The system shall consist of individual plug-in input and output modules or cards.  Any 
number of remote discrete and analog I/O points (up to the system capacity) shall be 
available.  I/O system shall be 25% spare of each type of I/O. 

C.30 Execution 

C.30.1 Installation 

Installation shall be in accordance with Section 17110-3.01.  The PLC(s) shall be 
mounted in control panels as shown on the drawings.  Wire terminations shall be at 
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terminal blocks.  Power supplies located in instrument panels shall have an isolation 
transformer and secondary surge protection. 

C.30.2 Programming (By Others) 

C.30.3 Start-Up 

Contractor shall provide on-site start up of the PLC system in accordance with paragraph 
17010-3.04 and 1.02B. 

C.30.4 Testing 

Testing shall be in compliance with paragraph 17010-3.03 and 1.02B. 

C.30.5 Training 

A minimum of 16 hours of training shall be provided in accordance with paragraph 
17010-3.06 to explain the system operation and how the PLC/OIT controls the system. 

END OF SECTION 
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SECTION 31 
ETHERNET RADIO MODEMS 

C.31 Overview 

C.31.1 It is the intent of this section to outline the requirements for radios used only in line-of-
site locations. It is not the intent of this section to state that line-of-site conditions can be met at 
each intended location.  

It is the responsibility of the installer to confirm operability within the parameters of this 
specification section. If these parameters cannot be achieved in the locations outlined in the 
contract documents, the installer shall notify the control system integrator in writing within 48 
hours of discovery of the exception to the specified conditions. 

C.32 Unitary responsibility 

C.32.1 In order to unify responsibility for proper operation of the Ethernet radio modems, it is 
the intent of these Specifications that a single supplier (unitary source) shall furnish all 
components for the radio system. 

C.33 General 

C.33.1 All Ethernet radio modems shall not require FCC site license. All radio modems shall 
have FCC type acceptance as per FCC Part 15-Subclass C. 

C.33.2 All Ethernet radio modems shall be license-free direct sequence spread spectrum, 
operating in the 2.416 to 2.462 GHz Spread Spectrum band. 

C.33.3 All Ethernet radio modems shall be compatible with IEEE 802.11b specifications. 

C.33.4 All Ethernet radio modems will operate at 1-Watt output power and provide a line-of-site 
(LOS) range of at least 5 miles. 

C.33.5 All Ethernet radio modems will communicate at a radio frequency (RF) data rate of 11 
MBPS. The RF data rates will automatically scale from 1-11 MPBS to maintain a reliable 
communication link based upon received signal strength and data quality. RF data rates lower 
than 1 MBPS will not be acceptable. 

C.33.6 All Ethernet radio modems shall be able to operate in the Ethernet point-to-point and 
multi-point Bridging Mode. 

C.33.7 All Ethernet radio modems shall be able to operate in the Access Point Mode. 

C.33.8 All Ethernet radio modems shall be able to function in the EtherStation Mode. This is the 
ability of the radio modem to function as a Client to an Access Point. The radio modem in the 
EtherStation Mode shall be able to roam between multiple Access Points. 
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C.33.9 The radio modems shall have digi-repeater capability to extend the operating range of the 
Ethernet network. 

C.33.10 The radio modem shall be user configurable via its internal web server. 

C.33.11 All Ethernet radio modems shall support transfer of Ethernet based data in both 
UDP and Ethernet II formats. All Ethernet protocols, including but not limited to TCP/IP, will be 
supported. 

C.34.12 All Ethernet radio modems will only pass data for the MAC address attached to 
the wireless Ethernet modems to reduce wireless network traffic. 

C.33.13 All Ethernet radio modems will be housed in a single metal, panel mountable, 
industrial based enclosure. The Ethernet radio modem shall have a 10BaseT RJ-45 connector for 
Ethernet interfacing. 

C.33.14 All Ethernet radio modems shall support the installation of external antennas that 
can be remotely located at distances up to one hundred (100’) feet from the radio modem using 
factory recommended feedlines. 

C.34 Communications data rate 

C.34.1  All Ethernet radio modems will use direct sequence spread spectrum modulation at a RF 
data rate of 11MBPs. 

C.34.2 The RF data rate shall automatically scale from 1-11 MBPS to maintain a reliable 
communication link based upon received signal strength and data quality. RF data rates lower 
than 1 MBPS will not be acceptable. 

C.35 Electrical 

C.35.1 Power input shall be 11.0 - 15.0 VDC or 110-240 VAC with optional switching power 
supply. 

C.35.2 Ethernet radio modems shall have the following front panel indicators: PWR-Power 
(red), TX-Transmit (red), RX-Receive (red), T/E-Test/Error (red), 10BaseT Link (Amber) and 
Ethernet activity (Green). 

C.36 Transmitter 

C.36.1 Ethernet radio modem shall have output power of 1-watt maximum (+30 dBm). 

C.36.2 All Ethernet radios will have a maximum rise time of 10µsec. 
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C.37 Receiver 

C.37.1 All Ethernet radio modems shall use auto-squelch circuitry that requires no setting from 
the user. 

C.37.2 Sensitivity shall be at least -93dbm @ 8E-2 Frame Error. 

C.37.3 Receiver spurious & image rejection shall be > 80dB. 

C.37.4 Receiver adjacent channel rejection shall be > 35dB 

C.38 OPERATING ENVIRONMENT 

C.38.1 Ethernet radio modems shall be rated for NEMA 1 environments. 

C.38.2 Ethernet radio modems shall operate over a range of -30o to +60oC. 

C.39 MANUFACTURER 

C.39.1 The radio modems shall be 802.11b compatible Spread Spectrum wireless Ethernet radio 
modem as supplied by ESTeem or pre-approved equal. 

END OF SECTION 
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SECTION 40 
UHF RADIO MODEMS 

C.40 Overview 

C.40.1 It is the intent of this section to outline the requirements for radios used only where line-
of-site functionality cannot be met. It is not the intent of this section to state that line-of-site 
conditions can or cannot be met at each intended location.  

It is the responsibility of the installer to confirm operability within the parameters of this 
specification section. If these parameters cannot be achieved in the locations outlined in the 
contract documents, the installer shall notify the control system integrator in writing within 48 
hours of discovery of the exception to the specified conditions. 

C.41 Manufacturer 

C.41.1. The wireless modems shall be narrow band, licensed UHF radio modems that operate in 
the 

450-470 MHz frequency band as supplied by ESTeem or pre-approved equal. 

C.42 Unitary Responsibility 

C.42.1. In order to unify responsibility for proper operation of the UHF radio modems, it is the 
intent of these Specifications that a single supplier (unitary source) shall furnish all components 
for the radio system. 

C.43 General 

C.43.1. All radio modems shall be licensed by the FCC for narrow band operation in the 450 to 
470 MHz frequency band.  

C.43.2. All radio modems shall be compatible for 25 KHz, 12.5 KHz and 6.25 KHz channel 
spacing. 

C.43.3. All radio modems shall be software frequency agile and adjustable locally or remotely 
using the remote programming feature. 

C.43.4. All radio modems will function as a Base, Repeater, or Remote with the same unit. 
Changing functions shall be accomplished through software programming locally or remotely 
over the RF link. 

C.43.5. All radio modems will be capable of master to master communications. No radio modem 
in the system will be limited to function only as a repeater or slave to a master radio modem. 

C.43.6. All radio modems shall have Digi-Repeating, which will allow the user to route data 
through a 
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maximum of three radios to reach a remote radio node. Digi-Repeating will allow any radio in 
the network to repeat a data packet from another radio modem. 

C.43.7. All radio modems functioning as a remote must to able to function as a Digi-Repeater 
while simultaneously providing data to its attached device. 

C.43.8. The Digi-repeater feature shall be transparent to the User’s Device. 

C.43.9. All radio modems must have a Grouping feature that will allow multiple devices to share 
access to a single radio modem. 

C.43.10. All radio modems will have the PLC protocol emulation contained in the radio modem 
firmware. Transparent only operation will not be acceptable. 

C.43.11. All radio modems shall have received signal strength and data quality available for 
diagnostics. 

C.43.12. All radio modems shall include a software package for setup and diagnostics at no 
additional cost. 

C.43.13. All radio modems shall have remote programming over the radio link. All configuration 
functions shall be available through remote programming including programming though 
repeaters. 

C.43.14. All radio modems shall have an infrared (IR) port for remote programming without a 
physical connection to the unit. 

C.44 RF Communications 

C.44.1. All radio modems shall use 4-level FSK modulation to provide a RF data rate of 19,200 
bps when using a 25 KHz channel spacing and 9,600 bps when using a 12.5 KHz channel 
spacing. 

C.44.2. All radio modems shall have a maximum point to point communications turn around 
time of < 30 msec. + data using the Acknowledge Feature and <15 msec. + data without the 
Acknowledge Feature. 

C.44.3. All radio modems shall utilize Carrier Sensed Multiple Access with Collision Detection 
(CSMA-CD) transmission protocol. 

a. All radio modems shall use Forward Error Correction and 32 Bit Cyclic Redundancy 

END OF SECTION 
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Appendix D 
Procedure for Creating Local Utility Districts 

D.1 Establishment and Definition 

The District may establish and define the boundaries of local assessment districts to be known as 
Local Utility District (LUD) No. “     ” for any one or more of the following: water distribution, 
for domestic use and irrigation. The LUD shall be under the general supervision and control of 
the District.  The District shall purchase, or otherwise acquire, or construct and equip distribution 
systems, and provide for extensions and betterments.  To finance an LUD, the District may issue 
local improvement bonds or warrants and may levy and collect special assessments and 
reassessments on property benefiting from the LUD, to pay for associated costs and expenses. 
(442) 

D.2 Improvements and Financing 

The District will determine what work shall be done or improvements made at the expense in 
whole or in part of the property specially benefited by creating an LUD.  The District will 
determine the appropriate approach for financing the project.  Financing options include bonds or 
warrants secured by assessments against the property within the local utility district, or revenue 
bonds.  For revenue bonds, no bonds or warrants shall be issued by the local utility district but 
assessments shall be levied upon the taxable property on the basis of special benefits up to, but 
not exceeding the total cost of the improvements.  In such cases the entire principal and interest 
of such assessments shall be paid into a revenue bond fund of the District. (442) 

D.3 Petition and Resolution 

Improvements shall be ordered by Commission resolution upon petition or by District resolution.   

D.3.1 Petition 

The Commission shall fix a hearing date when a petition signed by ten per cent of the 
owners of land in the proposed district is filed, asking that a financially and economically 
feasible plan or improvement be adopted and ordered. At least two weeks public notice 
will be given for the hearing. 

The commission may deny the petition or order the improvement, unless a majority of the 
owners of lands in the district file prior to twelve o'clock noon of the day of the hearing, 
with the secretary a petition protesting against the improvement. 

D.3.2 District Resolution 

The Commission shall adopt a resolution declaring intention of forming an LUD after a 
State Environmental Policy Act determination of categorical exemption, determination of 



January 10, 2005 

Appendix D – Procedure for Creating Local Utility Districts D-2 
Water Policy Manual SkagitCountyPUD#1/2-00-172/2004ManualFiles/AppendixDFinal.doc 

non-significance, or environmental impact statement has been issued.  At least two weeks 
public notice will be given for a hearing on District intent to form an LUD. 

D.4 Establishing the LUD  

If, after the hearing, the commission orders the improvement, it may alter the boundaries of the 
proposed local utility district and prepare and adopt detailed plans of the local improvement, 
declare the estimated cost, what proportion shall be borne by the local utility district and what 
proportion, if any, shall be borne by the entire public utility district. (442)The District may create 
a fund to finance the LUD; acquire all lands and other properties; pay all damages; and 
commence in the name of the public utility district the necessary eminent domain awards, and 
proceed with the work.  The District shall file with the District Treasurer its roll levying special 
assessments for the amount to be paid by special assessment against the property in the local 
utility district in proportion to the special benefits to be derived from the improvements. (442) 

If SEPA review has not yet been performed, the District will conduct SEPA review, and 
give notice of opportunities for appeal. 

D.5 Preliminary Notice 

Before approval of the roll, a notice will be published once each week for two consecutive weeks 
stating: 1) the roll is on file and open to inspection in the office of the secretary, 2) a fixed time 
not less than fifteen nor more than thirty days from the date of the first publication of the notice 
within which protests must be filed with the secretary against any assessments, and 3) a time 
when a hearing shall be held by the commission on the protests. After the hearing, the 
commission may alter any and all assessments shown on the roll and may by resolution approve 
it.  If the LUD contains “farm and agricultural land” or “timber land” as defined in RCW 
54.16.125, the District will file notice of the LUD formation with the County Assessor and Board 
of Commissioners.  I 

If an assessment is raised, a new notice similar to the first shall be given and a hearing had 
thereon after which final approval of the roll may be made. Any person aggrieved by the 
assessments shall perfect an appeal to the superior court of the county within ten days after the 
approval in the manner now provided for appeals from assessments levied by cities. Engineering 
office and other expenses necessary or incident to the improvement shall be borne by the public 
utility district; PROVIDED that when a municipal corporation included in the public utility 
district already owns or operates a utility of a character like that for which the assessments are 
levied, then all such engineering and other expenses shall be borne by the local assessment 
district. (442) 

D.6 Alterations to Assessments 

The District may be responsible for only up to fifty percent of the cost of LUD improvements 
unless a majority of the electors of the District consent to or ratify a contribution of greater than 
fifty percent. (442).  



January 10, 2005 

Appendix D – Procedure for Creating Local Utility Districts D-3 
Water Policy Manual SkagitCountyPUD#1/2-00-172/2004ManualFiles/AppendixDFinal.doc 

D.7 Final Notice and Payment 

As soon as the assessment roll has been placed in the hands of the District Treasurer for 
collection, he shall publish a notice in the official newspaper of the County for once each week 
for two consecutive weeks.  Within 15 days after the first publication, notice will be mailed to all 
property owners that the roll is filed for collection.  If the LUD contains “farm and agricultural 
land” or “timber land” as defined in RCW 54.16.125, the District will file notice of the LUD 
formation with the County Assessor and Board of Commissioners.   

Any assessment may be paid within thirty days from the date of the first publication of the 
Notice without penalty, interest or cost.  After thirty days, the remaining unpaid sum may be paid 
in equal annual installments extending over a period not to exceed twenty years.  Interest on the 
whole amount unpaid at the rate fixed by the resolution shall be due on the due date of the first 
installment of principal and each year thereafter on the due date of each installment of principal. 
The first installment shall become due and payable during the thirty-day period succeeding a date 
one year after the date of first publication of the Treasurer's Notice and annually thereafter each 
succeeding installment shall become due and payable in like manner. If the whole or any portion 
of any assessment remains unpaid after the first thirty-day period, interest upon the whole unpaid 
sum shall be charged at the rate fixed in the resolution, and each year thereafter the installments 
and interest due upon the whole of the unpaid balance shall be collected.  Any installment not 
paid prior to the expiration of the thirty-day period during which the installment is due and 
payable shall become delinquent. All delinquent installments shall be subject to a charge for 
interest at the rate to be determined by the Commission. (442) 

D.8 Final Notice 

Except as herein and otherwise provided, all matters and proceedings relating to the local utility 
district, the levying and collection of assessments, the issuance and redemption of local 
improvement warrants and bonds, and the enforcement of local assessment liens, shall be 
governed by local utility district laws. (442) 

D.9 LUD Administration 

The form of any local utility bond to be issued by the District shall be fixed by resolution. (442) 
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2014 2019 2033 Max(17)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 12,931 13,454 15,410 258,327
Average Day Demand (gpd) 2,072,886 2,156,672 2,470,289 41,410,405
Maximum Day Demand (gpd) 3,586,093 3,731,042 4,273,600 71,640,000

Available Existing Source (gpd)
PRV Station at College Way & Monte Vista(2) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at 18th Street & Kulshan(3) 1,440,000 1,440,000 1,440,000 1,440,000
PRV Station at 9th Street & Kulshan(4) 8,856,000 8,856,000 8,856,000 8,856,000
PRV Station at 9th Street & William Way (5) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at 9th Street & Highland (Tank)(6) 12,384,000 12,384,000 12,384,000 12,384,000
PRV Station at 9th Street & Highland (Tank Bypass)(7) 8,856,000 8,856,000 8,856,000 8,856,000
PRV Station at Kulshan View(8) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at College Way & Laventure(9) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at Hoag & Laventure(10) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Sandlewood & N. 18th Place(11) 1,440,000 1,440,000 1,440,000 1,440,000
PRV Station at Blodgett(12) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Blodgett & Anderson(13) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Blodgett & Redhawk(14) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at Hickox & Burkland(15) 3,240,000 3,240,000 3,240,000 3,240,000

Source Surplus/(Deficiency) (gpd)(16) 68,053,907 67,908,958 67,366,400 0

Notes:
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16. Calculation based on Maximum Day Demand.
17.

Evaluation of Source Adequacy for the Skagit Valley Floor Zone (214' HGL) - 214C County, 214D Mount Vernon, 214F South 
Mount Vernon and Fir Island Zone (195' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The PRV Station at College and Monte Vista has a 8" PRV with a maximum flow rate of 3,900 gpm
The PRV Station at 18th and Kulshan has a 4" PRV with a maximum flow rate of 1,000 gpm
The PRV Station at 9th and Kulshan has a 10" PRV with a maximum flow rate of 6,150 gpm
The PRV Station at 9th and William Way has a 6" PRV with a maximum flow rate of 2,250 gpm
The PRV Station at 9th and Highland Tank has a 12" PRV with a maximum flow rate of 8,600 gpm
The PRV Station at 9th and Highland Bypass has a 10" PRV with a maximum flow rate of 6,150 gpm
The PRV Station at Kulshan View has a 8" PRV with a maximum flow rate of 3,900 gpm
The PRV Station at College andLaventure has a 8" PRV with a maximum flow rate of 3,900 gpm
The PRV Station at Hoag and Laventure has a 6" PRV with a maximum flow rate of 2,250 gpm
The PRV Station at 18th and Sandlewood has a 4" PRV with a maximum flow rate of 1,000 gpm
The PRV Station at Blodgett has a 6" PRV with a maximum flow rate of 2,250 gpm
The PRV Station at Blodgett and Anderson has a 6" PRV with a maximum flow rate of 2,250 gpm
The PRV Station at Blodgett and Redhawk has a 8" PRV with a maximum flow rate of 3,900 gpm
The PRV Station at Hickox and Burkland has a 6" PRV with a maximum flow rate of 2,250 gpm

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(11)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 9,218 9,591 10,986 76,590
Average Day Demand (gpd) 1,477,713 1,537,442 1,761,012 12,277,457
Maximum Day Demand (gpd) 2,556,444 2,659,774 3,046,552 21,240,000

Available Existing Source (gpd)
PRV Station at Rhodes Road(5) 12,384,000 12,384,000 12,384,000 12,384,000
PRV Station at Cook Road & Old 99(8) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at North Hill Blvd(9) 5,616,000 5,616,000 5,616,000 5,616,000

Source Surplus/(Deficiency) (gpd)(10) 18,683,556 18,580,226 18,193,448 0

Notes:
1.
2.
3.
4.
5.
6.
7.
8.
9.

10. Calculation based on Maximum Day Demand.
11.

Evaluation of Source Adequacy for the Skagit Valley Floor Zone (214'HGL) - 214A Burlington, 214E Custer

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The PRV Station at Dukes Hill has a 6" PRV with a maximum flow rate of 2,250 gpm
The PRV Station at SR9 and Marie Place has a 8" PRV with a maximum flow rate of 3,900 gpm
The PRV Station at SR20 and Fruitdale Road has a 6" PRV with a maximum flow rate of 2,250 gpm
The PRV Station at Rhodes Road has a 12" PRV with a maximum flow rate of 8,600 gpm
The PRV Station at First and Nelson has a 12" PRV with a maximum flow rate of 8,600 gpm
The PRV Station at Township and Dunlap has a 8" PRV with a maximum flow rate of 3,900 gpm
The PRV Station at Cook Road and Old 99 has a 6" PRV with a maximum flow rate of 2,250 gpm
The PRV Station at North Hill Blvd has a 8" PRV with a maximum flow rate of 3,900 gpm

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(11)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 5,431 5,651 6,473 108,523
Average Day Demand (gpd) 870,674 905,866 1,037,595 17,396,532
Maximum Day Demand (gpd) 1,506,266 1,567,149 1,795,039 30,096,000

Available Existing Source (gpd)
PRV Station at Dukes Hill(2) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at SR9 & Marie Place(3) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at SR20 & Fruitdale Road(4) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at First & Nelson(6) 12,384,000 12,384,000 12,384,000 12,384,000
PRV Station at Township & Dunlap(7) 5,616,000 5,616,000 5,616,000 5,616,000

Source Surplus/(Deficiency) (gpd)(10) 28,589,734 28,528,851 28,300,961 0

Notes:
1.
2.
3.
4.
5.
6.
7.
8.
9.

10. Calculation based on Maximum Day Demand.
11.

Evaluation of Source Adequacy for the Skagit Valley Floor Zone (214' HGL) -  214B Sedro Woolley

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

The PRV Station at SR20 and Fruitdale Road has a 6" PRV with a maximum flow rate of 2,250 gpm
The PRV Station at Rhodes Road has a 12" PRV with a maximum flow rate of 8,600 gpm
The PRV Station at First and Nelson has a 12" PRV with a maximum flow rate of 8,600 gpm
The PRV Station at Township and Dunlap has a 8" PRV with a maximum flow rate of 3,900 gpm
The PRV Station at Cook Road and Old 99 has a 6" PRV with a maximum flow rate of 2,250 gpm
The PRV Station at North Hill Blvd has a 8" PRV with a maximum flow rate of 3,900 gpm

The PRV Station at SR9 and Marie Place has a 8" PRV with a maximum flow rate of 3,900 gpm

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The PRV Station at Dukes Hill has a 6" PRV with a maximum flow rate of 2,250 gpm

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 3,747 3,898 4,465 20,251
Average Day Demand (gpd) 600,596 624,872 715,739 3,246,243
Maximum Day Demand (gpd) 1,039,031 1,081,029 1,238,229 5,616,000

Available Existing Source (gpd)
PRV Station at Higgins Airport Way(2) 5,616,000 5,616,000 5,616,000 5,616,000

Source Surplus/(Deficiency) (gpd)(3) 4,576,969 4,534,971 4,377,771 0

Notes:
1.
2.
3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Bay View Ridge Zones (230', 270' and 290' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The PRV Station at Higgins Airport Way and Josh Wilson Road has an 8" PRV with a maximum flow rate of 3,900 gpm

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(6)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 300 313 358 24,716
Average Day Demand (gpd) 48,158 50,105 57,391 3,962,081
Maximum Day Demand (gpd) 83,314 86,681 99,286 6,854,400

Available Existing Source (gpd)
PRV Station at Front Street and Beaver Lake(2) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Buchanan Street and Magnolia(3) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Buchanan Street and Maple(4) 374,400 374,400 374,400 374,400

Source Surplus/(Deficiency) (gpd)(5) 6,771,086 6,767,719 6,755,114 0

Notes:
1.
2.
3.
4.
5. Calculation based on Maximum Day Demand.
6.

Evaluation of Source Adequacy for the Clear Lake North Zone (284' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The PRV Station at Front and Beaver Lake has a 6" PRV with a maximum flow rate of 2,250 gpm from the 365' HGL zone.

The PRV Station at Buchanan and Maple has a 2" PRV with a maximum flow rate of 260 gpm from the 365' HGL zone.
The PRV Station at Buchanan and Magnolia has a 6" PRV with a maximum flow rate of 2,250 gpm from the 365' HGL zone.

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(10)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 7,350 7,647 8,759 68,645
Average Day Demand (gpd) 1,178,167 1,225,788 1,404,038 11,003,931
Maximum Day Demand (gpd) 2,038,228 2,120,613 2,428,986 19,036,800

Available Existing Source (gpd)
PRV Station at Waugh Road & Seneca(2) 1,440,000 1,440,000 1,440,000 1,440,000
PRV Station at LaVenture Road & Kulshan(3) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at 18th Street & Kulshan(4) 1,440,000 1,440,000 1,440,000 1,440,000
PRV Station at 9th Street & Evergreen(5) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Little Mountain Reservoir(6) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Section and LaVenture(7) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Skyridge Drive(8) 820,800 820,800 820,800 820,800

Source Surplus/(Deficiency) (gpd)(9) 16,998,572 16,916,187 16,607,814 0

Notes:
1.
2.
3.
4.
5
6
7
8
9 Calculation based on Maximum Day Demand.

10

Evaluation of Source Adequacy for the 322A and 322B Mount Vernon (322' HGL), and Conway (220' HGL) Zones

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The PRV Station at Waugh Road has a 4" PRV with a maximum flow rate of 1,000 gpm from the 459' HGL zone.
The PRV Station at LaVenture Road has a 8" PRV with a maximum flow rate of 3,900 gpm from the 459' HGL zone
The PRV Station at 18th Street has a 4" PRV with a maximum flow rate of 1,000 gpm from the 459' HGL zone
The PRV Station at 9th Street has a 6" PRV with a maximum flow rate of 2,250 gpm from the 459' HGL zone
The PRV Station at Little Mountain Reservoir has a 6" PRV with a maximum flow rate of 2,250 gpm from the 463' HGL zone
The PRV Station at Section and LaVenture has a 6" PRV with a maximum flow rate of 2,250 gpm from the 420' HGL zone
The PRV Station at Skyridge Drive has a 3" PRV with a maximum flow rate of 570 gpm from the 463' HGL zone

Skagit PUD 2013 Water System Plan 



2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 31 32 37 195
Average Day Demand (gpd) 4,915 5,113 5,857 31,214
Maximum Day Demand (gpd) 8,502 8,846 10,132 54,000

Available Existing Source (gpd)
Cascade Ridge #1 Booster Station (50 gpm)(2) 54,000 54,000 54,000 54,000

Source Surplus/(Deficiency) (gpd)(3) 45,498 45,154 43,868 0

Notes:
1.
2.
3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the 322C Cascade Ridge 1 Zone (322' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The station contains one pump, capable of pumping 50 gpm.  It is assumed the pump is running 18 hours per day.

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(6)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 580 603 691 45,694
Average Day Demand (gpd) 92,937 96,694 110,755 7,324,855
Maximum Day Demand (gpd) 160,782 167,281 191,606 12,672,000

Available Existing Source (gpd)
PRV Station at Fruitdale Road & Portabello(2) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at Bassett Road & SR9(3) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at Bassett Road & Longtime Lane(4) 1,440,000 1,440,000 1,440,000 1,440,000

Source Surplus/(Deficiency) (gpd)(5) 12,511,218 12,504,719 12,480,394 0

Notes:
1.
2.

3.

4.

5. Calculation based on Maximum Day Demand.
6.

Evaluation of Source Adequacy for the Sedro Woolley Zone (350' HGL)

The PRV Station at Bassett Road and Longtime Lane has a 1.5" PRV and a 4" PRV with a maximum flow rate of 1,000 gpm. From the 459' zone to 
the 350' zone

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The PRV Station at Fruitdale and Portabello has a 3" PRV and an 8" PRV with a maximum flow rate of 3,900 gpm from the 459' zone to the 350' 
zone.

The PRV Station at Bassett Road and SR9 has 2", 3" and 8" PRVs with a maximum flow rate of 3,900 gpm from the 459' zone to the 350' zone.  

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 817 850 973 11,683
Average Day Demand (gpd) 130,906 136,197 156,002 1,872,832
Maximum Day Demand (gpd) 226,467 235,620 269,884 3,240,000

Available Existing Source (gpd)
PRV Station at Beaver Lake Road(2) 3,240,000 3,240,000 3,240,000 3,240,000

Source Surplus/(Deficiency) (gpd)(3) 3,013,533 3,004,380 2,970,116 0

Notes:
1.
2.
3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the 356A Clear Lake South and Big Lake Zones (356' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The PRV Station at Beaver Lake Road has a 2" PRV and a 6" PRV with a maximum flow rate of 2,250 gpm

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 176 183 209 11,683
Average Day Demand (gpd) 28,178 29,317 33,581 1,872,832
Maximum Day Demand (gpd) 48,748 50,719 58,094 3,240,000

Available Existing Source (gpd)
PRV Station at Beaver Lake Road(2) 3,240,000 3,240,000 3,240,000 3,240,000

Source Surplus/(Deficiency) (gpd)(3) 3,191,252 3,189,281 3,181,906 0

Notes:
1.
2.
3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Southwest Clear Lake Zone (365' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The PRV Station at Beaver Lake Road has a 2" PRV and a 6" PRV with a maximum flow rate of 2,250 gpm

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 91 94 108 234
Average Day Demand (gpd) 14,518 15,105 17,301 37,457
Maximum Day Demand (gpd) 25,116 26,131 29,931 64,800

Available Existing Source (gpd)
Bulson Booster Station (60 gpm)(2) 64,800 64,800 64,800 64,800

Source Surplus/(Deficiency) (gpd)(3) 39,684 38,669 34,869 0

Notes:
1.
2.
3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Hermway Heights Zone (412' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The station contains one pump capable of pumping 60 gpm.  It is assumed pump station is running 18 hours per day.

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 80 83 95 9,347
Average Day Demand (gpd) 12,812 13,330 15,268 1,498,266
Maximum Day Demand (gpd) 22,165 23,061 26,414 2,592,000

Available Existing Source (gpd)
12-inch Transmission Pipeline on Fruitdale Road(2) 2,592,000 2,592,000 2,592,000 2,592,000

Source Surplus/(Deficiency) (gpd)(3) 2,569,835 2,568,939 2,565,586 0

Notes:
1.
2.

3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Hoogdal Zone (430' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The PRV Station at Kalloch Road and SR9 has an 8" PRV with a maximum flow rate of 3900 gpm from the 459' zone to the 430' zone.   The PRV is 
currently bypassed to fill the Hoogdal Reservoir because the PRV is not needed due to head losses in the 12" transmission line.  The source 
capacity is the 12" pipe flowing at 5 ft/sec, which equals 1,800 gpm.

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 118 122 140 101
Average Day Demand (gpd) 18,871 19,634 22,489 16,231
Maximum Day Demand (gpd) 32,647 33,966 38,905 28,080

Available Existing Source (gpd)
Nookachamps Hills Booster Station (26 gpm)(2) 28,080 28,080 28,080 28,080

Source Surplus/(Deficiency) (gpd)(3) (4,567) (5,886) (10,825) 0

Notes:
1.
2.

3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Nookachamps Hills Zone (450' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The station contains two pumps, each capable of pumping 26 gpm.  The maximum production is assumed to be 26 gpm, and is assumed to be 
running 18 hours per day.

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 48 50 57 2,921
Average Day Demand (gpd) 7,634 7,943 9,098 468,208
Maximum Day Demand (gpd) 13,208 13,741 15,740 810,000

Available Existing Source (gpd)
Bow Hill Booster Station (750 gpm)(2) 810,000 810,000 810,000 810,000

Source Surplus/(Deficiency) (gpd)(3) 796,792 796,259 794,260 0

Notes:
1.
2.

3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Bow Hill Zone (456' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The station contains two pumps, each capable of pumping 750 gpm.  The maximum production is assumed to be 750 gpm and is assumed to be 
running 18 hours per day.

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 947 985 1,128 25,963
Average Day Demand (gpd) 151,735 157,868 180,825 4,161,850
Maximum Day Demand (gpd) 262,502 273,112 312,827 7,200,000

Available Existing Source (gpd)
Sedro Woolley Transmission Line(2) 7,200,000 7,200,000 7,200,000 7,200,000

Source Surplus/(Deficiency) (gpd)(3) 6,937,498 6,926,888 6,887,173 0

Notes:
1.
2.

3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Transmission Zone (459' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The 20-inch CCP transmission line and the 24-inch DI transmission line feed the different 459' HGL pressure zones.  The smaller of the two is used 
to determine the available source, which is the 20-inch CCP flowing at 5 ft/sec, equalling approximately 5000 gpm.

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 76 79 90 779
Average Day Demand (gpd) 12,118 12,607 14,441 124,855
Maximum Day Demand (gpd) 20,964 21,811 24,983 216,000

Available Existing Source (gpd)
Anderson Road Booster Station (200 gpm)(2) 216,000 216,000 216,000 216,000

Source Surplus/(Deficiency) (gpd)(3) 195,036 194,189 191,017 0

Notes:
1.
2.
3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Skyridge Zone (463' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The station contains one pump capable of pumping 200 gpm.  It is assumed to be running 18 hours per day.
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2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 66 69 78 1,013
Average Day Demand (gpd) 10,557 10,984 12,581 162,312
Maximum Day Demand (gpd) 18,264 19,002 21,766 280,800

Available Existing Source (gpd)
Tinas Coma Booster Station (260 gpm)(2) 280,800 280,800 280,800 280,800

Source Surplus/(Deficiency) (gpd)(3) 262,536 261,798 259,034 0

Notes:
1.
2.

3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Tinas Coma - Burlington Hill Zone (506' and 415' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The station contains two pumps, each capable of pumping 260 gpm.  The maximum production is assumed to be 260 gpm, and is assumed to be 
running 18 hours per day.

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 3,028 3,151 3,609 5,842
Average Day Demand (gpd) 485,419 505,040 578,481 936,416
Maximum Day Demand (gpd) 839,775 873,719 1,000,773 1,620,000

Available Existing Source (gpd)
Fir/Waugh Booster Station (1500 gpm)(2) 1,620,000 1,620,000 1,620,000 1,620,000

Source Surplus/(Deficiency) (gpd)(3) 780,225 746,281 619,227 0

Notes:
1.
2.

3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Eaglemont (560' HGL), Central Mount Vernon, (420' HGL) and                         
356B Skagit Highland (356' HGL) Zones

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The station contains two pumps, each capable of pumping 1,500 gpm.  The maximum production is assumed to be 1,500 gpm, and is assumed to 
be running 18 hours per day.
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2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 37 39 45 779
Average Day Demand (gpd) 6,000 6,243 7,151 124,855
Maximum Day Demand (gpd) 10,380 10,800 12,370 216,000

Available Existing Source (gpd)
Cascade Ridge #2 Booster Station (200 gpm)(2) 216,000 216,000 216,000 216,000

Source Surplus/(Deficiency) (gpd)(3) 205,620 205,200 203,630 0

Notes:
1.
2.
3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Cascade Ridge 2 Zone (592' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The station contains one pump, capable of pumping 200 gpm.  It is assumed to be running 18 hours per day.
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2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 193 218 250 209
Average Day Demand (gpd) 31,000 35,000 40,000 33,488
Maximum Day Demand (gpd) 200,000 210,000 230,000 216,000

Available Existing Source (gpd)
Eagle's Nest Booster Station (150 gpm)(2) 216,000 216,000 216,000 216,000

Source Surplus/(Deficiency) (gpd)(3) 16,000 6,000 (14,000) 0

Notes:
1.
2.

3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Eagle's Nest Zone (645' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The station contains two pumps, each capable of pumping 150 gpm.  The maximum production is assumed to be 200 gpm maximum and it is 
assumed to be running 18 hours per day.
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2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 57 59 68 389
Average Day Demand (gpd) 9,151 9,521 10,906 62,428
Maximum Day Demand (gpd) 15,832 16,471 18,867 108,000

Available Existing Source (gpd)
Lake 16 Booster Station (100 gpm)(2) 108,000 108,000 108,000 108,000

Source Surplus/(Deficiency) (gpd)(3) 92,168 91,529 89,133 0

Notes:
1.
2.

3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Lake 16 Zone (684' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The station contains two pumps, each capable of pumping 100 gpm.  The maximum production is assumed to be 100 gpm maximum, and it is 
assumed to be running 18 hours per day
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2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 42 44 50 78
Average Day Demand (gpd) 6,762 7,035 8,058 12,486
Maximum Day Demand (gpd) 11,698 12,171 13,941 21,600

Available Existing Source (gpd)
Finished Water Pumps at WTP (2) 21,600 21,600 21,600 21,600

Source Surplus/(Deficiency) (gpd)(3) 9,902 9,429 7,659 0

Notes:
1.
2.
3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Panorama Zone (705' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
This zone is fed from the finished water pumps at the WTP.
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2014 2019 2033 Max(4)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's) 41 43 49 779
Average Day Demand (gpd) 6,588 6,855 7,851 124,855
Maximum Day Demand (gpd) 11,398 11,858 13,583 216,000

Available Existing Source (gpd)
Cascade Ridge #3 Booster Station (200 gpm)(2) 216,000 216,000 216,000 216,000

Source Surplus/(Deficiency) (gpd)(3) 204,602 204,142 202,417 0

Notes:
1.
2.
3. Calculation based on Maximum Day Demand.
4.

Evaluation of Source Adequacy for the Cascade Ridge 3 Zone (858' and 720' HGL)

Maximum ERUs to be served with Existing Sources, based on maximum production rate.

Year

Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
The station contains one pump, capable of pumping 200 gpm.   It is assumed ot be running 18 hours per day.
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2014 2019 2033 Max(12)

Projected ERUs and Demand (1)

Equivalent Residential Units (ERU's)(2) 12,931 13,454 15,410 16,730
Average Day Demand (gpd) 2,072,886 2,156,672 2,470,289 2,681,876
Maximum Day Demand (gpd) 3,586,093 3,731,042 4,273,600 4,639,645

Available Source (gpd)
PRV Station at College Way & Monte Vista(3) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at 18th Street & Kulshan(3) 1,440,000 1,440,000 1,440,000 1,440,000
PRV Station at 9th Street & Kulshan(3) 8,856,000 8,856,000 8,856,000 8,856,000
PRV Station at 9th Street & William Way(3) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at 9th Street & Highland (Tank)(3) 12,384,000 12,384,000 12,384,000 12,384,000
PRV Station at 9th Street & Highland (Tank Bypass)(3) 8,856,000 8,856,000 8,856,000 8,856,000
PRV Station at Kulshan View(3) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at College Way & Laventure(3) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at Hoag & Laventure(3) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Sandlewood & N. 18th Place(3) 1,440,000 1,440,000 1,440,000 1,440,000
PRV Station at Blodgett(3) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Blodgett & Anderson(3) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Blodgett & Redhawk(3) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at Hickox & Burkland(3) 3,240,000 3,240,000 3,240,000 3,240,000

Multi-Source Credit (gpd)(4) 12,384,000 12,384,000 12,384,000 12,384,000
Required Storage Components

Operational Storage (gal)(5) 422,115 422,115 422,115 422,115
Equalizing Storage (gal)(6) 269,382 293,540 383,966 444,974
Standby Storage (gal)(7) 5,172,453 5,381,522 6,164,088 6,692,057
Fire Flow Storage (gal)(8) 90,000 90,000 90,000 90,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 691,497 715,655 806,081 867,089
Greater than 20 psi at highest meter (gal)(10) 5,953,950 6,187,177 7,060,169 7,649,146

Existing Storage Greater Than 30 psi (gal)(11)

Clearwell #1 1,365,303 1,365,303 1,365,303 1,365,303
Clearwell #2 1,365,303 1,365,303 1,365,303 1,365,303
Clearwell #3 1,818,539 1,818,539 1,818,539 1,818,539
Bulson Road Reservoir 95,865 95,865 95,865 95,865
9th and Highland Reservoir 3,000,000 3,000,000 3,000,000 3,000,000

Storage Surplus/(Deficiency) at 30 psi (gal) 6,953,515 6,929,357 6,838,930 6,777,923
Existing Storage Greater Than 20 psi (gal)(11)

Clearwell #1 1,365,303 1,365,303 1,365,303 1,365,303
Clearwell #2 1,365,303 1,365,303 1,365,303 1,365,303
Clearwell #3 1,818,539 1,818,539 1,818,539 1,818,539
Bulson Road Reservoir 100,000 100,000 100,000 100,000
9th and Highland Reservoir 3,000,000 3,000,000 3,000,000 3,000,000

Storage Surplus/(Deficiency) at 20 psi (gal) 1,695,197 1,461,969 588,977 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the multiple PRVs off of the transmission pipe.
4. Multi source credit calculation assumed largest source is off-line.
5. Required operational storage is based on an assumed 3 feet of water.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,500 gpm x 1 hours for commercial,  industrial and multi-family construction inside the UGA.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Skagit Valley Floor Zone (214' HGL) - 214C County, 214D Mount Vernon, 214F South Mount Vernon and Fir 
Island Zone (195' HGL)

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer in the 214 HGL Zone.   Also, 56% of the
total WTP Clearwell volume was distributed to this pressure zone to provide storage.

Year

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, equivalent 
to 600 gallons per ERU.
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 9,218 9,591 10,986 11,318
Average Day Demand (gpd) 1,477,713 1,537,442 1,761,012 1,814,335
Maximum Day Demand (gpd) 2,556,444 2,659,774 3,046,552 3,138,800

Available Source (gpd)
PRV Station at Rhodes Road(3) 12,384,000 12,384,000 12,384,000 12,384,000
PRV Station at Cook Road & Old 99(3) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at North Hill Blvd(3) 5,616,000 5,616,000 5,616,000 5,616,000

Multi-Source Credit (gpd)(4) 12,384,000 12,384,000 12,384,000 12,384,000
Required Storage Components

Operational Storage (gal)(5) 468,750 468,750 468,750 468,750
Equalizing Storage (gal)(6) 127,822 132,989 152,328 156,940
Standby Storage (gal)(7) 3,687,323 3,836,363 4,394,237 4,527,292
Fire Flow Storage (gal)(8) 90,000 90,000 90,000 90,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 596,572 601,739 621,078 625,690
Greater than 20 psi at highest meter (gal)(10) 4,373,895 4,528,102 5,105,315 5,242,982

Existing Storage Greater Than 30 psi (gal)(11)

Clearwell #1 973,294 973,294 973,294 973,294
Clearwell #2 973,294 973,294 973,294 973,294
Clearwell #3 1,296,395 1,296,395 1,296,395 1,296,395
9th and Highland Reservoir 2,000,000 2,000,000 2,000,000 2,000,000

Storage Surplus/(Deficiency) at 30 psi (gal) 4,646,410 4,641,243 4,621,905 4,617,292
Existing Storage Greater Than 20 psi (gal)(11)

Clearwell #1 973,294 973,294 973,294 973,294
Clearwell #2 973,294 973,294 973,294 973,294
Clearwell #3 1,296,395 1,296,395 1,296,395 1,296,395
9th and Highland Reservoir 2,000,000 2,000,000 2,000,000 2,000,000

Storage Surplus/(Deficiency) at 20 psi (gal) 869,087 714,880 137,668 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the PRV stations off of the transmission pipe.
4. Multi source credit calculation assumed largest source is off-line.
5. Required operational storage is based on an assumed 3 feet of water.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,500 gpm x 1 hours for commercial,  industrial and multi-family construction inside the UGA.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Skagit Valley Floor Zone (214' HGL) - 214A Burlington, 214E Custer

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer in the 214 HGL Zone.  Also, 40% of 
the total WTP Clearwell volume was distributed to this pressure zone to provide storage.

Year

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 5,431 5,651 6,473 10,731
Average Day Demand (gpd) 870,674 905,866 1,037,595 1,720,221
Maximum Day Demand (gpd) 1,506,266 1,567,149 1,795,039 2,975,983

Available Source (gpd)
PRV Station at Dukes Hill(3) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at SR9 & Marie Place(3) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at SR20 & Fruitdale Road(3) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at First & Nelson(3) 12,384,000 12,384,000 12,384,000 12,384,000
PRV Station at Township & Dunlap(3) 5,616,000 5,616,000 5,616,000 5,616,000

Multi-Source Credit (gpd)(4) 12,384,000 12,384,000 12,384,000 12,384,000
Required Storage Components

Operational Storage (gal)(5) 468,750 468,750 468,750 468,750
Equalizing Storage (gal)(6) 75,313 78,357 89,752 148,799
Standby Storage (gal)(7) 2,172,584 2,260,399 2,589,100 4,292,451
Fire Flow Storage (gal)(8) 90,000 90,000 90,000 90,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 544,063 547,107 558,502 617,549
Greater than 20 psi at highest meter (gal)(10) 2,806,647 2,897,507 3,237,602 5,000,000

Existing Storage Greater Than 30 psi (gal)(11)

Dukes Hill Reservoir 5,000,000 5,000,000 5,000,000 5,000,000
Storage Surplus/(Deficiency) at 30 psi (gal) 4,455,937 4,452,893 4,441,498 4,382,451
Existing Storage Greater Than 20 psi (gal)(11)

Dukes Hill Reservoir 5,000,000 5,000,000 5,000,000 5,000,000
Storage Surplus/(Deficiency) at 20 psi (gal) 2,193,353 2,102,493 1,762,398 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the PRV stations off of the transmission pipe.
4.
5. Required operational storage is based on an assumed 3 feet of water.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,500 gpm x 1 hours for commercial,  industrial and multi-family construction inside the UGA.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.
12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Skagit Valley Floor Zone (214' HGL) - 214B Sedro Woolley 

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer in the 214 HGL Zone. 

Year

Multi source credit calculation assumed largest source is off-line.

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 3,747 3,898 4,465 4,630
Average Day Demand (gpd) 600,596 624,872 715,739 742,218
Maximum Day Demand (gpd) 1,039,031 1,081,029 1,238,229 1,284,036

Available Source (gpd)
PRV Station at Higgins Airport Way (3,900 gpm)(3) 5,616,000 5,616,000 5,616,000 5,616,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 297,246 297,246 297,246 297,246
Equalizing Storage (gal)(6) 51,952 54,051 61,911 64,202
Standby Storage (gal)(7) 1,498,662 1,559,237 1,785,977 1,852,048
Fire Flow Storage (gal)(8) 90,000 90,000 90,000 90,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 349,198 351,297 359,157 361,448
Greater than 20 psi at highest meter (gal)(10) 1,937,859 2,000,535 2,235,135 2,303,496

Existing Storage Greater Than 30 psi (gal)(11)

Bay View Standpipe 102,658 0 0 0
Bay View Ridge Reservoir 1,323,563 1,323,563 1,323,563 1,323,563

Storage Surplus/(Deficiency) at 30 psi (gal) 1,077,023 972,266 964,406 962,115
Existing Storage Greater Than 20 psi (gal)(11)

Bay View Standpipe 171,888 0 0 0
Bay View Ridge Reservoir 2,303,496 2,303,496 2,303,496 2,303,496

Storage Surplus/(Deficiency) at 20 psi (gal) 537,525 302,961 68,361 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the PRV at Higgins Airport Way and Josh Wilson Road
4. Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
5. Required operational storage is based on an assumed 3 feet of water in the Reservoir.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,500 gpm x 1 hours for commercial and industrial construction outside of UGA.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Bayview Ridge Zones (230', 270' and 290' HGL)

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customers in the 270 HGL and 290 HGL 
Zones.  

Year

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 300 313 358 2,157
Average Day Demand (gpd) 48,158 50,105 57,391 345,818
Maximum Day Demand (gpd) 83,314 86,681 99,286 598,265

Available Source (gpd)(3)

PRV Station at Front Street (2,250 gpm) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Buchanan and Magnolia (2,250 gpm) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Buchanan and Maple (260 gpm) 374,400 374,400 374,400 374,400

Multi-Source Credit (gpd)(4) 3,240,000 3,240,000 3,240,000 3,240,000
Required Storage Components

Operational Storage (gal)(5) 52,174 52,174 52,174 52,174
Equalizing Storage (gal)(6) 4,166 4,334 4,964 69,911
Standby Storage (gal)(7) 120,168 125,026 143,207 862,915
Fire Flow Storage (gal)(8) 15,000 15,000 15,000 15,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 56,340 56,508 57,138 122,085
Greater than 20 psi at highest meter (gal)(10) 191,508 196,534 215,345 1,000,000

Existing Storage Greater Than 30 psi (gal)(11)

Buchanan Hill Reservoir 1,000,000 1,000,000 1,000,000 1,000,000
Storage Surplus/(Deficiency) at 30 psi (gal) 943,660 943,492 942,862 877,915
Existing Storage Greater Than 20 psi (gal)(11)

Buchanan Hill Reservoir 1,000,000 1,000,000 1,000,000 1,000,000
Storage Surplus/(Deficiency) at 20 psi (gal) 808,492 803,466 784,655 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the PRV stations from the 365 HGL zone, which are fed from the PRV station at Beaver Lake Road off the transmission pipe.
4.
5. Required operational storage is based on an assumed 3 feet of water in the Buchanan Hill Reservoir.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 500 gpm x 30 min for residential construction outside of UGA.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.
12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the ClearLake North Zone (284' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~184 ft) in the 284 HGL Zone. 

Year

Multi source credit calculation assumed largest source is off-line.
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 7,350 7,647 8,759 12,085
Average Day Demand (gpd) 1,178,167 1,225,788 1,404,038 1,937,241
Maximum Day Demand (gpd) 2,038,228 2,120,613 2,428,986 3,351,427

Available Source (gpd)(3)

PRV Station at Waugh Road (1,000 gpm) 1,440,000 1,440,000 1,440,000 1,440,000
PRV Station at LaVenture Road (3,900 gpm) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at 18th Street (1,000 gpm) 1,440,000 1,440,000 1,440,000 1,440,000
PRV Station at 9th Street (2,250 gpm) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Little Mountain Reservoir (2,250 gpm) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Section and LaVenture (2,250 gpm) 3,240,000 3,240,000 3,240,000 3,240,000
PRV Station at Skyridge Drive (570 gpm) 820,800 820,800 820,800 820,800

Multi-Source Credit (gpd)(4) 5,616,000 5,616,000 5,616,000 5,616,000
Required Storage Components

Operational Storage (gal)(5) 93,750 593,750 593,750 593,750
Equalizing Storage (gal)(6) 263,404 277,135 328,531 482,271
Standby Storage (gal)(7) 2,939,867 3,058,696 3,503,483 4,833,979
Fire Flow Storage (gal)(8) 90,000 90,000 90,000 90,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 357,154 870,885 922,281 1,076,021
Greater than 20 psi at highest meter (gal)(10) 3,387,022 4,019,581 4,515,764 6,000,000

Existing Storage Greater Than 30 psi (gal)(11)

Division Street Reservoir #1 330,288
Division Street Reservoir #2 1,651,442 1,651,442 1,651,442

0 0 0
Storage Surplus/(Deficiency) at 30 psi (gal) (26,866) 780,557 729,162 575,421
Existing Storage Greater Than 20 psi (gal)(11)

Division Street Reservoir #1 1,000,000
Division Street Reservoir #2 6,000,000 6,000,000 6,000,000

0 0 0
Storage Surplus/(Deficiency) at 20 psi (gal) (2,387,022) 1,980,419 1,484,236 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the multiple PRV stations from the transmission line, 463' HGL and 420' HGL zones.

4. Multi source credit calculation assumed largest source is off-line.
5. Required operational storage is based on an assumed 3 feet of water.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,500 gpm x 1 hours for commercial, industrial and multi-family construction in the UGA.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.
12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the 322A and 322B Mount Vernon (322' HGL) and Conway (220' HGL) Zones

Year

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~243 ft) in the 322 HGL Zone. 

The PRV Station at Waugh Road has a 4" PRV with a maximum flow rate of 1,000 gpm from the 459' HGL zone.
The PRV Station at LaVenture Road has a 8" PRV with a maximum flow rate of 3,900 gpm from the 459' HGL zone
The PRV Station at 18th Street has a 4" PRV with a maximum flow rate of 1,000 gpm from the 459' HGL zone
The PRV Station at 9th Street has a 6" PRV with a maximum flow rate of 2,250 gpm from the 459' HGL zone
The PRV Station at Little Mountain Reservoir has a 6" PRV with a maximum flow rate of 2,250 gpm from the 463' HGL zone
The PRV Station at Section and LaVenture has a 6" PRV with a maximum flow rate of 2,250 gpm from the 420' HGL zone
The PRV Station at Skyridge Drive has a 3" PRV with a maximum flow rate of 570 gpm from the 463' HGL zone
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 31 32 37 97
Average Day Demand (gpd) 4,915 5,113 5,857 15,624
Maximum Day Demand (gpd) 8,502 8,846 10,132 27,029

Available Source (gpd)
Cascade Ridge #1 Booster Station (50 gpm)(3) 54,000 54,000 54,000 54,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 21,141 21,141 21,141 21,141
Equalizing Storage (gal)(6) 1,013 1,084 1,352 4,873
Standby Storage (gal)(7) 12,263 12,759 14,614 38,986
Fire Flow Storage (gal)(8) 15,000 15,000 15,000 15,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 22,154 22,225 22,493 26,014
Greater than 20 psi at highest meter (gal)(10) 49,417 49,984 52,108 80,000

Existing Storage Greater Than 30 psi (gal)(11)

Cascade Ridge Reservoir #1 74,516 74,516 74,516 74,516
Storage Surplus/(Deficiency) at 30 psi (gal) 52,362 52,290 52,022 48,502
Existing Storage Greater Than 20 psi (gal)(11)

Cascade Ridge Reservoir #1 80,000 80,000 80,000 80,000
Storage Surplus/(Deficiency) at 20 psi (gal) 30,583 30,016 27,892 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the Cascade Ridge #1 Booster Station, and is assumed to be running 18 hours per day.
4.
5. Required operational storage is based on storage tank level when pump turns on, for the Cascade Ridge #1 Reservoir this is a level of 25 feet.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 500 gpm x 30 minutes for outside of the UGA and 1 lot per 2.5 acres or less.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the 322C Cascade Ridge 1 Zone (322' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~221 ft) in the 322 Cascade Zone.  

Year

Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 581 604 692 (153)
Average Day Demand (gpd) 92,937 96,694 110,755 (24,400)
Maximum Day Demand (gpd) 160,782 167,281 191,606 (42,212)

Available Source (gpd)(3)

PRV Station at Fruitdale Road & Portabello (3,900 gpm) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at Bassett Road and SR9 (3,900 gpm) 5,616,000 5,616,000 5,616,000 5,616,000
PRV Station at Bassett Road and Longtime Lane (1,000 gpm) 1,440,000 1,440,000 1,440,000 1,440,000

Multi-Source Credit (gpd)(4) 5,616,000 5,616,000 5,616,000 5,616,000
Required Storage Components

Operational Storage (gal)(5) 1,000 1,000 1,000 1,000
Equalizing Storage (gal)(6) 8,039 8,364 9,580 0
Standby Storage (gal)(7) 232,344 241,735 276,887 (61,000)
Fire Flow Storage (gal)(8) 60,000 60,000 60,000 60,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 9,039 9,364 10,580 1,000
Greater than 20 psi at highest meter (gal)(10) 301,383 311,099 347,468 0

Existing Storage Greater Than 30 psi (gal)(11)

Clearwell #1 0 0 0 0
Clearwell #2 0 0 0 0
Clearwell #3 0 0 0 0

Storage Surplus/(Deficiency) at 30 psi (gal) (9,039) (9,364) (10,580) (1,000)
Existing Storage Greater Than 20 psi (gal)(11)

Clearwell #1 0 0 0 0
Clearwell #2 0 0 0 0
Clearwell #3 0 0 0 0

Storage Surplus/(Deficiency) at 20 psi (gal) (301,383) (311,099) (347,468) 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU
3. Available source is assumed to be the multiple PRV stations from the transmission line

4. Multi source credit calculation assumed largest source is off-line.
5. Required operational storage is an assumed amount based on the size of the zone.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,000 gpm x 1 hour for single family and duplex construction within the UGA.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Sedro Woolley Zone (350' HGL)

The PRV Station at Bassett Road and SR9 has 2", 3" and 8" PRVs with a maximum flow rate of 3,900 gpm from the 459' zone to the 350' zone.  

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer in the 350 Zone.   In this case, there 
is no existing storage.

The PRV Station at Bassett Road and Longtime Lane has a 1.5" PRV and a 4" PRV with a maximum flow rate of 1,000 gpm. From the 459' zone to the 350' zone

Year

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The PRV Station at Fruitdale and Portabello has a 3" PRV and a 8" PRV with a maximum flow rate of 3,900 gpm. From the 459' zone to the 350' zone
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 817 850 973 1,082
Average Day Demand (gpd) 130,906 136,197 156,002 173,480
Maximum Day Demand (gpd) 226,467 235,620 269,884 300,121

Available Source (gpd)
PRV Station at Beaver Lake Road (2,250 gpm)(3) 3,240,000 3,240,000 3,240,000 3,240,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 56,061 56,061 56,061 56,061
Equalizing Storage (gal)(6) 11,323 11,781 13,494 15,006
Standby Storage (gal)(7) 326,647 339,850 389,270 432,883
Fire Flow Storage (gal)(8) 90,000 90,000 90,000 90,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 67,384 67,842 69,555 71,067
Greater than 20 psi at highest meter (gal)(10) 484,032 497,692 548,826 593,950

Existing Storage Greater Than 30 psi (gal)(11)

Big Lake Reservoir West 69,851 69,851 69,851 69,851
Big Lake Reservoir East 1 70,000 70,000 70,000 70,000
Big Lake Reservoir East 2 70,000 70,000 70,000 70,000
Nokkachamps Hills Reservoir 118,383 118,383 118,383 118,383

Storage Surplus/(Deficiency) at 30 psi (gal) 260,850 260,393 258,680 257,168
Existing Storage Greater Than 20 psi (gal)(11)

Big Lake Reservoir West 140,000 140,000 140,000 140,000
Big Lake Reservoir East 1 70,000 70,000 70,000 70,000
Big Lake Reservoir East 2 70,000 70,000 70,000 70,000
Nokkachamps Hills Reservoir 313,950 313,950 313,950 313,950

Storage Surplus/(Deficiency) at 20 psi (gal) 109,919 96,258 45,125 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the PRV on Beaver Lake Road
4. No multi-source credit
5. Required operational storage is based on an assumed 3 feet of water in tanks.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,500 gpm x 1 hour for outside of the UGA and commercial/industrial construction.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.
12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the 356A Clear Lake South and Big Lake Zones (356' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~273 ft) in the 356 Zone.  

Year
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 176 183 209 1,373
Average Day Demand (gpd) 28,178 29,317 33,581 220,077
Maximum Day Demand (gpd) 48,748 50,719 58,094 380,734

Available Source (gpd)(3)

PRV Station at Beaver Lake Road (2,250 gpm) 3,240,000 3,240,000 3,240,000 3,240,000
Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 52,174 52,174 52,174 52,174
Equalizing Storage (gal)(6) 2,437 2,536 2,905 19,037
Standby Storage (gal)(7) 70,313 73,155 83,793 549,157
Fire Flow Storage (gal)(8) 90,000 90,000 90,000 90,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 54,611 54,710 55,079 71,211
Greater than 20 psi at highest meter (gal)(10) 214,924 217,865 228,872 710,368

Existing Storage Greater Than 30 psi (gal)(11)

Buchanan Hill Reservoir 309,030 309,030 309,030 309,030
Storage Surplus/(Deficiency) at 30 psi (gal) 254,419 254,320 253,951 237,819
Existing Storage Greater Than 20 psi (gal)(11)

Buchanan Hill Reservoir 710,368 710,368 710,368 710,368
Storage Surplus/(Deficiency) at 20 psi (gal) 495,443 492,503 481,496 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the PRV on Beaver Lake Road
4. No mulit-source credit
5. Required operational storage is based on an assumd 3 feet of water in the Buchanan Hill Reservoir.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,500 gpm x 1 hour for outside of the UGA and commercial/industrial construction.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.
12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Southwest Clear Lake Zone (365' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~279 ft) in the 365 HGL Zone. 

Year
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 91 94 108 86
Average Day Demand (gpd) 14,518 15,105 17,301 13,791
Maximum Day Demand (gpd) 25,116 26,131 29,931 23,859

Available Source (gpd)
Bulson Booster Station (60 gpm)(3) 64,800 64,800 64,800 64,800

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 7,500 7,500 7,500 7,500
Equalizing Storage (gal)(6) 3,349 3,561 4,352 3,087
Standby Storage (gal)(7) 36,226 37,690 43,171 34,413
Fire Flow Storage (gal)(8) 15,000 15,000 15,000 15,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 10,849 11,061 11,852 10,587
Greater than 20 psi at highest meter (gal)(10) 62,075 63,751 70,023 60,000

Existing Storage Greater Than 30 psi (gal)(11)

Hermway Heights Reservoir 60,000 60,000 60,000 60,000
Storage Surplus/(Deficiency) at 30 psi (gal) 49,151 48,939 48,148 49,413
Existing Storage Greater Than 20 psi (gal)(11)

Hermway Heights Reservoir 60,000 60,000 60,000 60,000
Storage Surplus/(Deficiency) at 20 psi (gal) (2,075) (3,751) (10,023) 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the Bulson Booster Station, and is assumed to be running 18 hours per day.
4. Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
5. Required operational storage is based on an assumed 3 feet of water in Hermway Heights Reservoir.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 500 gpm x 30 minutes for outside of the UGA and 1 lot per 2.5 acres or less.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11. The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~300 ft) in the 412 HGL Zone.  
12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Hermway Heights Zone (412' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

Year
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 80 83 95 167
Average Day Demand (gpd) 12,812 13,330 15,268 26,807
Maximum Day Demand (gpd) 22,165 23,061 26,414 46,377

Available Source (gpd)
12-inch Transmission Pipeline on Fruitdale Road(3) 2,592,000 2,592,000 2,592,000 2,592,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 15,789 15,789 15,789 15,789
Equalizing Storage (gal)(6) 1,108 1,153 1,321 2,319
Standby Storage (gal)(7) 31,970 33,262 38,099 66,892
Fire Flow Storage (gal)(8) 15,000 15,000 15,000 15,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 16,897 16,942 17,110 18,108
Greater than 20 psi at highest meter (gal)(10) 63,867 65,204 70,209 100,000

Existing Storage Greater Than 30 psi (gal)(11)

Hoogdal Reservoir 36,154 36,154 36,154 36,154
Storage Surplus/(Deficiency) at 30 psi (gal) 19,257 19,212 19,044 18,046
Existing Storage Greater Than 20 psi (gal)(11)

Hoogdal Reservoir 100,000 100,000 100,000 100,000
Storage Surplus/(Deficiency) at 20 psi (gal) 36,133 34,796 29,791 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3.

4. Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
5. Required operational storage is based on storage tank level when pump turns on, for the Skyline and 29th Street Reservoirs this is a level of 30 feet.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 500 gpm x 30 minutes for outside of the UGA and 1 lot per 2.5 acres or less.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.
12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Hoogdal Zone (430' HGL)

The PRV Station at Kalloch Road and SR9 has an 8" PRV with a maximum flow rate of 3900 gpm.   The PRV is currently bypassed to fill the Hoogdal Reservoir 
because the PRV is not needed due to head losses in the 12" transmission line.  The source capacity is the 12" pipe flowing at 5 ft/sec, which equals 1,800 gpm.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~354 ft) in the 430 HGL Zone.  

Year

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 118 122 140 (88)
Average Day Demand (gpd) 18,871 19,634 22,489 (14,026)
Maximum Day Demand (gpd) 32,647 33,966 38,905 (24,266)

Available Source (gpd)
Nookachamps Hills Booster Station (26 gpm)(3) 28,080 28,080 28,080 28,080

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 20,000 20,000 20,000 20,000
Equalizing Storage (gal)(6) 8,743 9,018 10,047 0
Standby Storage (gal)(7) 47,088 48,992 56,116 (35,000)
Fire Flow Storage (gal)(8) 15,000 15,000 15,000 15,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 28,743 29,018 30,047 20,000
Greater than 20 psi at highest meter (gal)(10) 90,831 93,010 101,163 0

Existing Storage Greater Than 30 psi (gal)(11)

0 0 0
Storage Surplus/(Deficiency) at 30 psi (gal) (28,743) (29,018) (30,047) (20,000)
Existing Storage Greater Than 20 psi (gal)(11)

0 0 0
Storage Surplus/(Deficiency) at 20 psi (gal) (90,831) (93,010) (101,163) 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the Nookachamp Hills Booster Station, and is assumed to be running 18 hours per day.
4.
5. Required operational storage is an assumed amount based on the size of the zone.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 500 gpm x 30 minutes for outside of UGA and 1 lot per 2.5 acres or less.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Nookachamps Hills Zone (450' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer in the 450 HGL Zone.  In this case, 
there is no existing storage.

Year

Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 48 50 57 1,866
Average Day Demand (gpd) 7,634 7,943 9,098 299,044
Maximum Day Demand (gpd) 13,208 13,741 15,740 517,346

Available Source (gpd)
Bow Hill Booster Station (750 gpm)(3) 810,000 810,000 810,000 810,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 137,931 137,931 137,931 137,931
Equalizing Storage (gal)(6) 660 687 787 25,867
Standby Storage (gal)(7) 19,050 19,820 22,702 746,202
Fire Flow Storage (gal)(8) 90,000 90,000 90,000 90,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 138,591 138,618 138,718 163,798
Greater than 20 psi at highest meter (gal)(10) 247,642 248,438 251,420 1,000,000

Existing Storage Greater Than 30 psi (gal)(11)

Bow Hill Reservoir 1,000,000 1,000,000 1,000,000 1,000,000
Storage Surplus/(Deficiency) at 30 psi (gal) 861,409 861,382 861,282 836,202
Existing Storage Greater Than 20 psi (gal)(11)

Bow Hill Reservoir 1,000,000 1,000,000 1,000,000 1,000,000
Storage Surplus/(Deficiency) at 20 psi (gal) 752,358 751,562 748,580 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the Bow Hill Booster Station, and is assumed to be running 18 hours per day.
4. Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
5. Required operational storage is based on an assumed 3 feet of water in the Bow Hill Reservoir.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,500 gpm x 1 hours for outside of UGA and commercial/industrial construction.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.
12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Bow Hill Zone (456' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~287 ft) in the 456 HGL Zone. 

Year
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 947 985 1,128 311
Average Day Demand (gpd) 151,735 157,868 180,825 49,817
Maximum Day Demand (gpd) 262,502 273,112 312,827 86,183

Available Source (gpd)
Sedro Woolley Transmission Line(3) 7,200,000 7,200,000 7,200,000 7,200,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 100,000 100,000 100,000 100,000
Equalizing Storage (gal)(6) 52,950 54,718 61,338 23,564
Standby Storage (gal)(7) 378,623 393,927 451,211 124,308
Fire Flow Storage (gal)(8) 90,000 90,000 90,000 90,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 152,950 154,718 161,338 123,564
Greater than 20 psi at highest meter (gal)(10) 621,573 638,646 702,549 337,872

Existing Storage Greater Than 30 psi (gal)(11)

Clearwell #1 101,403 101,403 101,403 101,403
Clearwell #2 101,403 101,403 101,403 101,403
Clearwell #3 135,066 135,066 135,066 135,066

Storage Surplus/(Deficiency) at 30 psi (gal) 184,921 183,153 176,534 214,308
Existing Storage Greater Than 20 psi (gal)(11)

Clearwell #1 101,403 101,403 101,403 101,403
Clearwell #2 101,403 101,403 101,403 101,403
Clearwell #3 135,066 135,066 135,066 135,066

Storage Surplus/(Deficiency) at 20 psi (gal) (283,702) (300,774) (364,677) 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU
3. Available source is assumed to be the Sedro Woolley transmission pipeline
4.
5. Required operational storage is assumed based on the amount of customers in this zone
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD]

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,500 gpm x 1 hours for commercial,  industrial and multi-family construction inside the UGA
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Transmission Zone (459' HGL) 

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer in the 459 HGL Zone.  Also, 4% of 
the total WTP Clearwell volume was distrubuted to this pressure zone to provide storage.

Year

Multi source credit calculation assumed largest source is off-line.  No credit applies in this scenario.
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 76 79 90 741
Average Day Demand (gpd) 12,118 12,607 14,441 118,712
Maximum Day Demand (gpd) 20,964 21,811 24,983 205,372

Available Source (gpd)
Anderson Road Booster Station (200 gpm)(3) 216,000 216,000 216,000 216,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 109,375 109,375 109,375 109,375
Equalizing Storage (gal)(6) 1,048 1,091 1,249 34,404
Standby Storage (gal)(7) 30,237 31,459 36,034 296,221
Fire Flow Storage (gal)(8) 60,000 60,000 60,000 60,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 110,423 110,466 110,624 143,779
Greater than 20 psi at highest meter (gal)(10) 200,660 201,925 206,658 500,000

Existing Storage Greater Than 30 psi (gal)(11)

Little Mountain Reservoir 500,000 500,000 500,000 500,000
Storage Surplus/(Deficiency) at 30 psi (gal) 389,577 389,534 389,376 356,221
Existing Storage Greater Than 20 psi (gal)(11)

Little Mountain Reservoir 500,000 500,000 500,000 500,000
Storage Surplus/(Deficiency) at 20 psi (gal) 299,340 298,075 293,342 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the Anderson Road Booster Station, and is assumed to be running 18 hours per day.
4. Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
5. Required operational storage is based on an assumed 3 feet of water in the Little Mountain Reservoir.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,000 gpm x 1 hour for single family and duplex construction within the UGA.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.
12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Skyridge Zone (463' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~349 ft) in the 463 HGL Zone. 

Year
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 66 69 78 311
Average Day Demand (gpd) 10,557 10,984 12,581 49,856
Maximum Day Demand (gpd) 18,264 19,002 21,766 86,251

Available Source (gpd)
Tinas Coma Booster Station (260 gpm)(3) 280,800 280,800 280,800 280,800

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 41,282 41,282 41,282 41,282
Equalizing Storage (gal)(6) 913 950 1,088 4,313
Standby Storage (gal)(7) 26,344 27,409 31,394 124,405
Fire Flow Storage (gal)(8) 60,000 60,000 60,000 60,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 42,195 42,232 42,370 45,595
Greater than 20 psi at highest meter (gal)(10) 128,539 129,641 133,764 230,000

Existing Storage Greater Than 30 psi (gal)(11)

Tinas Coma Reservoir 176,152 176,152 176,152 176,152
Storage Surplus/(Deficiency) at 30 psi (gal) 133,957 133,920 133,782 130,557
Existing Storage Greater Than 20 psi (gal)(11)

Tinas Coma Reservoir 230,000 230,000 230,000 230,000
Storage Surplus/(Deficiency) at 20 psi (gal) 101,461 100,359 96,236 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU.
3. Available source is assumed to be the Tinas Coma Booster Station, and is assumed to be running 18 hours per day.
4. Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
5. Required operational storage is based on an assumed 3 feet of water in Tinas Coma Reservoir.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,000 gpm x 1 hours for single family and duplex construction within the UGA.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.
12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Tinas Coma - Burlington Hill Zone (506' and 415' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~407 ft) in the 506 HGL Zone.  

Year
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 3,028 3,151 3,609 9,043
Average Day Demand (gpd) 485,419 505,040 578,481 1,449,574
Maximum Day Demand (gpd) 839,775 873,719 1,000,773 2,507,762

Available Source (gpd)
Fir/Waugh Booster Station (1500 gpm)(3) 1,620,000 1,620,000 1,620,000 1,620,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 1,034,483 1,034,483 1,034,483 1,034,483
Equalizing Storage (gal)(6) 41,989 43,686 50,039 258,410
Standby Storage (gal)(7) 1,211,262 1,260,221 1,443,479 3,617,107
Fire Flow Storage (gal)(8) 90,000 90,000 90,000 90,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 1,076,472 1,078,169 1,084,522 1,292,893
Greater than 20 psi at highest meter (gal)(10) 2,377,734 2,428,390 2,618,000 5,000,000

Existing Storage Greater Than 30 psi (gal)(11)

Eaglemont Reservoir 4,105,040 4,105,040 4,105,040 4,105,040
Storage Surplus/(Deficiency) at 30 psi (gal) 3,028,568 3,026,871 3,020,518 2,812,147
Existing Storage Greater Than 20 psi (gal)(11)

Eaglemont Reservoir 5,000,000 5,000,000 5,000,000 5,000,000
Storage Surplus/(Deficiency) at 20 psi (gal) 2,622,266 2,571,610 2,382,000 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU
3. Available source is assumed to be the Fir/Waugh Booster Station.  The 420' and 356' zones are served by PRVs from the 560' zone.
4.
5. Required operational storage is based on an assumed 3 feet of water in the Eaglemont Reservoir.
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD].

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,500 gpm x 1 hours for commercial, industrial and multi-family construction within the UGA.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage.

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Eaglemont (560' HGL), Central Mount Vernon (420' HGL) and                                      
356B Skagit Highland (356' HGL) Zones

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer in the Eaglemont Zone.  Based on 
water meter GPs data, the highest meter elevation in the 560 zone is 549.5 feet at 5219 Eaglemont Drive, P# 042154710

Year

Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

Skagit PUD 2013 Water System Plan



2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 37 39 45 2
Average Day Demand (gpd) 6,000 6,243 7,151 277
Maximum Day Demand (gpd) 10,380 10,800 12,370 478

Available Source (gpd)
Cascade Ridge #2 Booster Station (200 gpm)(3) 216,000 216,000 216,000 216,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 4,286 4,286 4,286 4,286
Equalizing Storage (gal)(6) 519 540 619 24
Standby Storage (gal)(7) 14,972 15,577 17,843 690
Fire Flow Storage (gal)(8) 15,000 15,000 15,000 15,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 4,805 4,826 4,905 4,310
Greater than 20 psi at highest meter (gal)(10) 34,777 35,403 37,747 20,000

Existing Storage Greater Than 30 psi (gal)(11)

Cascade Ridge Reservoir #2 20,000 20,000 20,000 20,000
Storage Surplus/(Deficiency) at 30 psi (gal) 15,195 15,174 15,095 15,690
Existing Storage Greater Than 20 psi (gal)(11)

Cascade Ridge Reservoir #2 20,000 20,000 20,000 20,000
Storage Surplus/(Deficiency) at 20 psi (gal) (14,777) (15,403) (17,747) 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU
3. Available source is assumed to be the Cascade Ridge #2 Booster Station, and is assumed to be running 18 hours per day.
4. Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
5. Required operational storage is based on storage tank level when pump turns on, for the Cascade Ridge #2 Reservoir this is a level of 11 feet
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD]

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 500 gpm x 30 minutes for outside of the UGA and 1 lot per 2.5 acres or less
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.
12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Cascade Ridge 2 Zone (592' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~507 ft) in the 592 Zone. 

Year
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 193 218 250 728
Average Day Demand (gpd) 31,000 35,000 40,000 116,728
Maximum Day Demand (gpd) 200,000 210,000 230,000 201,940

Available Source (gpd)
Eagle's Nest Booster Station (150 gpm)(3) 216,000 216,000 216,000 216,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 87,077 87,077 87,077 87,077
Equalizing Storage (gal)(6) 10,000 10,500 11,500 20,356
Standby Storage (gal)(7) 77,354 87,335 99,812 291,271
Fire Flow Storage (gal)(8) 90,000 90,000 90,000 90,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 97,077 97,577 98,577 107,433
Greater than 20 psi at highest meter (gal)(10) 264,431 274,912 288,389 488,704

Existing Storage Greater Than 30 psi (gal)(11)

Eagle's Nest Standpipe 280,804 280,804 280,804 280,804
Storage Surplus/(Deficiency) at 30 psi (gal) 183,727 183,227 182,227 173,371
Existing Storage Greater Than 20 psi (gal)(11)

Eagle's Nest Standpipe 488,704 488,704 488,704 488,704
Storage Surplus/(Deficiency) at 20 psi (gal) 224,273 213,792 200,315 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU
3. Available source is assumed to be the Eagle's Nest Booster Station and is assumed to be running 18 hours per day.
4.
5. Required operational storage is based on an assumed 3 feet of water in the Eagle's Nest  Standpipe
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD]

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 1,500 gpm x 1 hours for commercial, industrial and multi-family construction within the UGA.
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Eagle's Nest Zone (645' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~ 545 ft) in the 645 HGL Zone.  

Year

Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 57 59 68 81
Average Day Demand (gpd) 9,151 9,521 10,906 12,961
Maximum Day Demand (gpd) 15,832 16,471 18,867 22,422

Available Source (gpd)
Lake 16 Booster Station (100 gpm)(3) 108,000 108,000 108,000 108,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 11,538 11,538 11,538 11,538
Equalizing Storage (gal)(6) 792 824 943 1,121
Standby Storage (gal)(7) 22,835 23,758 27,213 32,341
Fire Flow Storage (gal)(8) 15,000 15,000 15,000 15,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 12,330 12,362 12,481 12,659
Greater than 20 psi at highest meter (gal)(10) 50,164 51,119 54,694 60,000

Existing Storage Greater Than 30 psi (gal)(11)

Lake 16 Standpipe 54,426 54,426 54,426 54,426
Storage Surplus/(Deficiency) at 30 psi (gal) 42,096 42,064 41,945 41,767
Existing Storage Greater Than 20 psi (gal)(11)

Lake 16 Standpipe 60,000 60,000 60,000 60,000
Storage Surplus/(Deficiency) at 20 psi (gal) 9,836 8,881 5,306 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU
3. Available source is assumed to be the Lake 16 Booster Station, and is assumed to be running 18 hours per day.
4. Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
5. Required operational storage is based on an assumed 3 feet of water in the Lake 16 Standpipe
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD]

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 500 gpm x 30 minutes for outside of the UGA and 1 lot per 2.5 acres or less
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Lake 16 Zone (684' HGL)

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~ 568 ft) in the 684 HGL Zone.  

Year
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 42 44 50 (66)
Average Day Demand (gpd) 6,762 7,035 8,058 (10,635)
Maximum Day Demand (gpd) 11,698 12,171 13,941 (18,399)

Available Source (gpd)
Finished Water Pumps at WTP(3) 21,600 21,600 21,600 21,600

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 11,538 11,538 11,538 11,538
Equalizing Storage (gal)(6) 4,219 4,342 4,803 0
Standby Storage (gal)(7) 16,873 17,555 20,108 (26,538)
Fire Flow Storage (gal)(8) 15,000 15,000 15,000 15,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 15,757 15,880 16,341 11,538
Greater than 20 psi at highest meter (gal)(10) 47,630 48,435 51,448 0

Existing Storage Greater Than 30 psi (gal)(11)

0 0 0 0
Storage Surplus/(Deficiency) at 30 psi (gal) (15,757) (15,880) (16,341) (11,538)
Existing Storage Greater Than 20 psi (gal)(11)

0 0 0 0
Storage Surplus/(Deficiency) at 20 psi (gal) (47,630) (48,435) (51,448) 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU
3. Available source are the finished water pumps at the WTP.
4. Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
5. Required operational storage is assumed based on number of customers in this zone
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD]

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 500 gpm x 30 minutes for outside of the UGA and 1 lot per 2.5 acres or less
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Panorama Zone (705' HGL)

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer in the 705 HGL Zone.  In this case, 
the is no existing storage.

Year

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.
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2014 2019 2033 Max(12)

Projected ERUs and Demand(1)

Equivalent Residential Units (ERU's)(2) 41 43 49 18
Average Day Demand (gpd) 6,588 6,855 7,851 2,905
Maximum Day Demand (gpd) 11,398 11,858 13,583 5,026

Available Source (gpd)
Cascade Ridge #3 Booster Station (200 gpm)(3) 216,000 216,000 216,000 216,000

Multi-Source Credit (gpd)(4)

Required Storage Components
Operational Storage (gal)(5) 7,500 7,500 7,500 7,500
Equalizing Storage (gal)(6) 570 593 679 251
Standby Storage (gal)(7) 16,440 17,104 19,592 7,249
Fire Flow Storage (gal)(8) 15,000 15,000 15,000 15,000

Required Storage Criteria
Greater than 30 psi at highest meter (gal)(9) 8,070 8,093 8,179 7,751
Greater than 20 psi at highest meter (gal)(10) 39,510 40,197 42,771 30,000

Existing Storage Greater Than 30 psi (gal)(11)

Cascade Ridge Reservoir #3 0 0 0 0
Storage Surplus/(Deficiency) at 30 psi (gal) (8,070) (8,093) (8,179) (7,751)
Existing Storage Greater Than 20 psi (gal)(11)

Cascade Ridge Reservoir #3 30,000 30,000 30,000 30,000
Storage Surplus/(Deficiency) at 20 psi (gal) (9,510) (10,197) (12,771) 0

Notes:
1. Projected demands as presented in Chapter 4.  ERUs calculated as Average Day Demand / ERU water use factor (160 gpd/ERU).
2. Number of ERUs are based on Average Day Demand divided by 160 gpd per ERU
3. Available source is assumed to be the Cascade Ridge #3 Booster Station, and is assumed to be running 18 hours per day.
4. Multi source credit calculation assumed largest source is off-line.  No credit in this scenario.
5. Required operational storage is based on storage tank level when pump turns on, for the Cascade Ridge #3 Reservoir this is a level of 10.5 feet
6. Required equalization storage is the greater of either [(PHD - Total Available Source) * 150 minutes] or [5% of MDD]

     PHD : (Maximum Day Demand per ERU / 1440) * [(C) * (N) + F] + 18
                (C & F values obtained from Table 5-1 in DOH Dec 2009 WSDM) 
                (N is the number of ERUs) 

7.

8. Required fire flow storage = 500 gpm x 30 minutes for outside of the UGA and 1 lot per 2.5 acres or less
9. Total required storage greater than 30 psi is equal to the total of operational and equalizing storage

10. Total required storage greater than 20 psi is equal to the total of operational, equalizing, and the greater of standby or fire flow storage.
11.

12. Maximum ERUs supported by Available Storage.

Evaluation of Storage Adequacy for the Cascade Ridge 3 Zone (858' and 720' HGL)

The storage volume available in existing reservoirs at 30 and 20 psi is calculated based on the elevation of the highest customer (~789 ft) in the 858/790 Zone. 

Year

Required standby storage for existing source = greater of (2*ADD - Multi source credit) or 200 gallons per day per ERU.  PUD has a goal of 2*MDD per ERU, 
equivalent to 600 gallons per ERU.
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Water Quality compliance monitoring requirements for the Public Utility District No. 1 of Skagit County 
are covered in the following three documents: Coliform Monitoring Plan, Inorganic and Organic 
Monitoring Plan, and Disinfectants and Disinfection Byproducts Monitoring Plan.  This is the first of those 
three documents. 
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1 SYSTEM INFORMATION 

This Coliform Monitoring Plan was developed for the use of the Public Utility District No. 1 of Skagit 
County (District) and to satisfy Washington State Department of Health (DOH) requirements. The 
plan outlines current water system information regarding coliform monitoring and compliance with 
state and federal regulations.  

1.1 Sources 
Judy Reservoir is the sole source water supply for the District’s Judy Reservoir System. The Judy 
Reservoir System is classified by DOH as a Group A public water system under Washington 
Administrative Code (WAC) 246‐290‐020, with system ID # 79500E.  The Judy Reservoir System 
diverts water from the Cultus Mountain watershed (Gilligan, Salmon, Turner, and Mundt creeks) and 
the diversion pump station providing water from the Skagit River. The Cultus Mountain watershed 
starts about 2 miles due east of Clear Lake. All streams in the watershed drain eventually to the 
Skagit River. Water is collected from the four streams at diversion structures and transported to an 
impoundment (Judy Reservoir) through two collector pipelines. The diversion structures are set up 
on a bypass system, allowing water to flow past the diversion. Instream flows set by rule under WAC 
173‐505 limit the diversion quantities available from each stream based on the month of the year. 
When the water measured on a downstream gauge does not meet these minimum flows, the District 
diverts water from the Skagit River when it has acceptable water quality parameters.  

1.2 Storage 
The District has a total storage capacity of 29,881,000 gallons of water spread throughout 25 storage 
reservoirs within the Judy System (Table 1).  

Table 1.  Storage Capacity for Judy System 

Description 
HGL* 
(feet) 

Nominal Capacity  
(gal) 

9th and Highland Reservoir  214  5,000,000 

Bay View Ridge Reservoir  290  2,930,000 

Bayview Standpipe  270  300,000 

Big Lake Reservoir (West)  356  140,000 

Big Lake Reservoirs (East) 1  356  70,000 

Big Lake Reservoirs (East) 2  356  70,000 

Bow Hill Reservoir  456  1,000,000 

Buchanan Hill Reservoir  365  1,000,000 

Bulson Road Reservoir  195  100,000 
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Description 
HGL* 
(feet) 

Nominal Capacity  
(gal) 

Cascade Ridge Reservoir #1  322  75,000 

Cascade Ridge Reservoir #2  592  23,000 

Cascade Ridge Reservoir #3  858  33,000 

Division Street Reservoir  322  1,000,000 

Dukes Hill Reservoir  214  5,000,000 

Eaglemont Reservoir  560  5,000,000 

Eagles Nest Reservoir  645  1,000,000 

Nookachamps Hills Reservoir  356/450  500,000 

Hermway Heights Reservoir  412  60,000 

Hoogdal Reservoir  430  100,000 

Lake 16 Standpipe  684  60,000 

Little Mountain Reservoir  463  500,000 

Tinas Coma Reservoir  506  230,000 

WTP Clearwells #1  459  1,220,000 

WTP Clearwells #2  459  1,220,000 

3rd Clearwell  459  3,250,000 

TOTAL 29,881,000 
*Hydraulic Grade Line 

1.3 Pressure Zones 
The Judy Reservoir System currently has 27 pressure zones, as shown on Figure 1. The main pressure 
zone is the 214‐foot Hydraulic Grade Line (HGL), which covers most of Sedro‐Woolley, Burlington, 
and part of Mount Vernon.  

Pressures are maintained by 130 pressure‐reducing stations and 18 water booster stations.  

1.4 Interties 
The District currently has four interties with the City of Anacortes where additional water can be 
obtained for the Judy Reservoir System. These interties are connected to the City’s transmission line 
system, which starts from its Water Treatment Plant adjacent to the Skagit River in Mount Vernon 
and extends westward to Anacortes on Fidalgo Island. The interties are meant to be used on an 
emergency basis.  
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1.5 Connections and Population Served 
In the most recent Water Facilities Inventory (WFI) update submitted in January 2013, the Judy 
Reservoir System had 29,375 water service connections serving a residential population of 
approximately 65,000.  

1.6 Treatment  
Treatment of the raw water from Judy Reservoir consists of direct filtration and chlorination provided 
by the Water Treatment Plant (WTP).  Safe Drinking Water Act (SDWA) requirements are met for 
disinfected and filtered water.  The disinfection process includes use of chlorine dioxide, chlorine, 
and chloramines.  

Finished water from the WTP flows by gravity to three storage reservoirs (clearwells) adjacent to the 
plant.  In turn, water in the clearwells flows by gravity to the District’s customers.  

2 COLIFORM MONITORING PROGRAM 

Table 2 shows contact information for the people involved in the District’s water quality monitoring. 
Routine coliform samples are taken Monday through Thursday to the District’s certified lab. Lab 
hours are from 6:30 am to 3:00 pm Monday through Friday and on‐call for emergencies.  

Table 2.  Contacts for Monitoring and Compliance 

Water Treatment Plant Superintendent  Dale Wardell  (360) 848‐2132 

Water Quality Program Faciilitator  Darlene Holmstrom  (360) 848‐4461 

Water Quality Technician  Elaine Pitman  (360) 848‐2174 

District Lab Analyst  Emilia Blake  (360) 848–2135 

DOH, Northwest Region – Coliform Program Manager  Carol Stuckey  (253) 395‐6775 

DOH, Northwest Region – Regional Engineer  Nancy Feagin  (253) 395‐6765 

 

2.1 Source Monitoring 
The Surface Water Treatment Rule requires public water systems to monitor their source water for 
various parameters. One of these parameters is fecal coliform analysis of the raw water from Judy 
Reservoir—seven samples per month. When Skagit River water is pumped to Judy Reservoir, one 
fecal coliform sample is taken from the Skagit River pump station—one sample per week (when in 
service).  
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2.2 Coliform Sample Number and Sites 
Public water systems are required by state and federal regulations to collect and submit coliform 
samples from representative points throughout the distribution system, at regular intervals on a 
monthly basis. Each public water system is required to collect a minimum number of samples based 
on the population served.  

WAC 246‐290‐300 (3) determines the minimum number of routine coliform samples and is 
monitored by DOH.  Judy Reservoir’s monitoring requirement is based on a residential population of 
65,000, which equates to 70 samples per month.  

Per WAC 246‐290‐300 (3)(a), the routine coliform sampling sites represent all distribution areas, 
pressure zones, and potential areas of concern.   

Currently, the District has 28 sample stations/locations dispersed throughout Skagit County used for 
routine coliform monitoring. Table 3 lists current sampling stations, their addresses, sample 
frequency, and upstream and downstream locations in case of a positive coliform sample.  

Table 3.  Sampling Station Locations 

Sample 
Station 

No. 
Location  Address  Sample 

Frequency 
Upstream 

Sample 
Downstream 

Sample 

1  Lake 16 Pump Station  21193 Lake 16 Rd.  3/Month  21193 Lake 16 
Rd. 

21260 Lake 16 
Rd. 

2  Rawlins Road Sample 
Station 

S of 14937 Rawlins 
Rd.  3/Month  15170 Fir Island 

Rd. 
14937 Rawlins 
Rd. 

3  Dodge Valley Road Sample 
Station  13459 Rawlins Rd.  3/Month  13677 Dodge 

Valley Rd. 
13459 Dodge 
Valley Rd. 

4  Bradshaw Road Pump 
Station 

15011 Bradshaw 
Rd./ Summers Dr.  3/Month  14966 

Summers Ln. 
18935 Bradshaw 
Rd. 

5  McLean Rd. and Penn Rd. N 
Side Sample Station 

15621 Penn Rd. 
(Christmas tree 
farm) 

2/Month  17820 Penn Rd.  17645 Mclean 
Rd. 

6  City Hall and Cleveland St. 
W Side Sample Station 

1019 Cleveland St. 
(S of City Hall)  3/Month  1030 Cleveland 

St. 
1003 Cleveland 
St. 

7  Hillcrest Park W Side 
Sample Station  W of 1624 13th St.  3/Month  1717 Hillcrest 

Parkway  1523 S 13th St. 

8  Cedardale Fire Department 
S Side Sample Station  19746 E Hickox Rd.  2/Month  20100 Hickox 

Rd. 
19526 Burkland 
Rd. 

9 
Eaglemont Golf 
Course/Grille Sample 
Station 

4129 Eaglemont 
Dr.  3/Month  1428 Eagle 

Ridge Dr.  1618 Unison Pl. 
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Sample 
Station 

No. 
Location  Address  Sample 

Frequency 
Upstream 

Sample 
Downstream 

Sample 

10  Old Hwy 99 South W Side  Across from 3228 
Old Hwy 99 S.  2/Month  3813 Old Hwy 

99 S. 
3001 Old Hwy 99 
S. 

11 
Big Lake Blvd. and Big Lake 
Grocery E Side Sample 
Station 

16818 W Big Lake 
Blvd.  3/Month  23350 Day 

Lumber Ln. 
16802 Lakeview 
Blvd. 

12  Cascade Ridge Pump 
Station #1 

20463 Cascade 
Ridge Dr.  3/Month  20490 Cascade 

Ridge Dr. 
20417 Cascade 
Ridge Dr. 

13  Cascade Ridge Pump 
Station #2 

20690 Cascade 
Ridge Dr.  2/Month  20888 Cascade 

Ridge Dr. 
18657 Cascade 
Ridge Ct.  

14  Cascade Ridge Pump 
Station #3 

20962 Cascade 
Ridge Dr.  2/Month  18482 

Peregrine Ln. 
20926 Cascade 
Ridge Dr. 

15  Swan Rd. and Sherman Ln. 
Sample Station  21254 Sherman Ln.  2/Month  3741 Swan Rd.  21415 Sherman 

Ln. 

16  Conway Church  18101 Fir Island Rd  2/Month  18100 Fir Island 
Rd 

20640 Skagit City 
Rd 

17 
Northern State E Side ‐ 
Fruitdale Rd. Entry Sample 
Station 

E of 1704 
Wildflower Way  2/Month  8103 Fruitdale 

Rd. 
1605 Wildflower 
Ct. 

18  Bow Hill Rd. Sample Station  18994 Bow Hill Rd.  3/Month  18554 Bow Hill 
Rd. 

6148 N Green 
Rd. 

19  Holiday Inn Express W 
Parking Lot Sample Station 

900/1000 Andis 
Rd.  3/Month  900 Andis Rd.  18577 Andis Rd. 

20  Airport Dr./Bayview Airport 
Sample Station  15290 Airport Dr.  2/Month  15400 Airport 

Dr. 
15259 Flightline 
Rd. 

21  Bayview Edison Rd. N Side  10901 Bayview 
Edison  3/Month  10661 Bayview 

Edison Rd. 
10905 Bayview 
Edison Rd. 

22  Allen West Church  16775 Allen West 
Rd.  3/Month  16387 Allen 

West Rd. 
16937 Allen 
West Rd. 

23  Grip Road and Bridgewater 
Road  22958 Grip Rd  2/Month  22484 Grip Rd  22865 

Bridgewater Rd 

24  25th Street N of Section  SW Corner 
Baseball Field  3/Month  901 S 25th St.   821 S 25th St. 

25  Burlington Hill Pump 
Station  963 Hillcrest Dr.  2/Month  1298 Hillcrest 

Dr. 

856 North Hill 
Blvd (Fidalgo 
Coffee) 

26  Peterson Road/Sunrise Lane 
Sample Station 

Peterson/Sunrise 
Intersection  2/Month  16220 Peterson 

Rd. 
16589 Peterson 
Rd. 

27  Otter Pond Dr. and 
Gunderson Rd. 

15784 Otterpond 
Dr.  2/Month  23925 Goldie 

Ln. 
15784 Otter 
Pond Dr. 

28  Teak Lane Sample Station  13247 Teak Ln.  2/Month  13299 Teak Ln.  13088 Teak Ln. 
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Sample 
Station 

No. 
Location  Address  Sample 

Frequency 
Upstream 

Sample 
Downstream 

Sample 

29  Clear Lake School Sample 
Station  23631 Lake St.  2/Month  23646 School 

Dr.  23631 Lake St. 

 

Routine coliform samples are collected by the Water Quality Technician.  An outline of the sampling 
procedure is included in Attachment 3. With the collection of each coliform sample, pH and total 
residual chlorine measurements are taken. Occasionally, free residual chlorine measurements are 
taken for quality control purposes or treatment assessment. Coliform samples are processed in the 
WTP Lab and results are kept in Microsoft Excel software for reporting purposes. If the sample 
doesn’t have any residual chlorine, then an Heterotrophic Plate Count (HPC) is performed to ensure 
disinfectant efficiency.  

2.3 Procedures Followed When Coliform Presence is Detected 
When a routine sample tests positive for total coliforms, fecal coliform, or E. coli, the District actions 
are as represented in the Distribution System E. coli Response Checklist and E. coli Response Plan 
(Attachments 1 and 2, respectively). These actions are based on the Total Coliform Rule and 
recommended by DOH.  

2.3.1 Repeat Samples 

One set of three repeat samples is collected for each routine sample that is positive for coliforms. 
Repeat samples represent the initial routine sample site and locations “upstream” and 
“downstream” from the sample station. Samples are collected within 24 hours of notification of a 
positive coliform sample from the lab. Table 3 lists all sample locations and their repeat sites. 

2.3.2 Notifications 

When an acute violation is confirmed from routine and repeat samples (fecal coliform and E. coli), 
DOH must be notified immediately for follow‐up action. Tier 1 notification is required to notify water 
system customers within 24 hours of determining the acute violation. The public notice needs to be 
approved by DOH and includes required health effects language. An example of Tier 1 notification is 
included in Attachment 4. 

If a non‐acute total coliform violation occurs, DOH must be notified the next business day of the 
violation. Tier 2 notification is required within 30 days of determining the violation. Examples of the 
District’s Public Notification Notices and Boil Water Notice are provided in Attachment 4.  
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Figure 1.  Judy System Sample Station Locations 
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Attachment 1  

Distribution System E. coli Response Checklist 

Background Information   Yes  No  N/A  To Do 
List 

We inform staff members about activities within the distribution system 
that could affect water quality. 

X       

We document all water main breaks, construction & repair activities, and 
low pressure and outage incidents. 

X       

We can easily access and review documentation on water main breaks, 
construction & repair activities, low pressure and outage incidents.  

X       

Our Cross‐Connection Control Program is up‐to‐date.  X       
We test all cross‐connection control devices annually as required, with 
easy access to the proper documentation. 

X       

We routinely inspect all treatment facilities for proper operation.  X       
We have procedures in place for disinfecting and flushing the water 
system if it becomes necessary. 

X       

We can activate an emergency intertie with an adjacent water system in 
an emergency.  

X       

We have a map of our service area boundaries.  X       
We have consumers who may not have access to bottled or boiled water.    X     
There is a sufficient supply of bottled water immediately available to our 
customers who are unable to boil their water. 

  X     

We have identified the contact person at each day care, school, medical 
facility, food service, and other customers who may have difficulty 
responding to a Health Advisory. 

X       

We have messages prepared and translated into different languages to 
ensure they will be understood by our consumers. 

X       

We have the capacity to print and distribute the required number of 
notices in a short time period. 

X       

Policy Direction         
We have discussed the issue of E. coli‐present sample results with our 
policy makers.  

X       

If we find E. coli in a routine distribution sample, the policy makers want 
to wait until repeat test results are available before issuing advice to 
water system customers.  

X       

Potential Public Notice Delivery Methods         
It is feasible to deliver a notice going door‐to‐door.    X     
We have a list of all of our customer’s addresses.  X       
We have a list of customer telephone numbers or access to a Reverse 9‐
1‐1 system. 

X       

We have a list of customer email addresses.    X     



Coliform Monitoring Plan   

Background Information   Yes  No  N/A  To Do 
List 

We encourage our customers to remain in contact with us using social 
media. 

X       

We have an active website we can quickly update to include important 
messages.  

X       

Our customers drive by a single location where we could post an advisory 
and expect everyone to see it. 

  X     

We need a news release to supplement our public notification process.   X       
 

   



Coliform Monitoring Plan   

Attachment 2 

Distribution System E. coli Response Plan 

If we have E. coli in our distribution system, we will immediately: 

1. Call DOH. 
2. Collect repeat sample, upstream and downstream samples (per Coliform Monitoring Plan). 

Collect additional investigative samples as necessary. 
3. Inspect our water system facilities, including treatment plant proper operation. 
4. Interview staff to determine whether anything unusual was happening in the water system 

service area, especially since the previous month’s samples. 
5. Review new construction activities, water main breaks, and pressure outages that may have 

occurred prior the incident. 
6. Review Cross‐Connection Control Program status. 
7. Discuss whether a Health Advisory (HA) is warranted based on the findings of Steps 3–6.  Issue 

advisory if necessary. 
8. Await repeat sample results and respond appropriately: 

 Repeats all satisfactory. Lift HA, if one was issued. 
 Any repeat unsatisfactory: Issue an HA if not already in place. Host DOH for a system 

inspection and respond appropriately to inspection findings.  
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Attachment 3 

Coliform Sampling Procedure 

1. If sampling the distribution system for Total Coliform Rule compliance, use a sampling 
station designated for this purpose. The District has a minimum number of routine 
distribution samples it must collect each month as described in WAC 246‐290‐300. 

In some unusual circumstances (frozen tap, tap in disrepair) another site may be used to 
represent the distribution system. The following criteria must be followed if a non‐
routine tap is used:  

 Tap is free of aerators, strainers, hose attachments, mixing type faucets, and 
purification devices.  

 Only a designated cold‐water line is used.  
2. Immediate maintenance should be initiated on a sample tap if the sampler observes any of 

the following: 
 Evidence of insects, dirt, or other debris. Clean tap with weak bleach solution and 

clean rag, flush tap for a minimum of 5 minutes, then flame tap prior to sampling. 
 Leaks shall be reported the same day to the Distribution Superintendent with the 

request made for quick repair.  
3. Flame sample tap with a propane torch if there is any potential for tap contamination. Use 

best professional judgment to determine if flaming is needed and appropriate. 
4. Allow the tap to run for 3–5 minutes prior to sampling. Adequate flushing is necessary to 

ensure that water representing the water main is sampled. 
5. Adjust the flow rate from the tap so that the jet of water breaks sharply away without 

lapping the outside lip of the tap or splashing. 
6. Determine IMMEDIATELY the free chlorine residual of the water using a chlorine field meter 

(Chlorine Residual, Free and Total Measurement with a Field Meter Procedure) and record 
on the field sheet. 

7. Ensure that bottle is labeled with sample identification. Note date and time collected on 
field sheet.  

8. Keep sample bottle closed until it is to be filled.  
9. Clean hands with alcohol hand sanitizer and/or use disposable gloves, which should be 

cleaned with alcohol hand sanitizer as well. 
10. Collect the sample:  

a. Hold the sample bottle at or near the bottom and loosen the cap.   
b. Carefully remove the lid and hold the bottle under the flow.  Be careful not to touch 

the neck or inside of the bottle or cap.   
c. Hold the cap in hand during sampling to avoid contamination.   
d. Ensure that a minimum of 100 ml of sample is collected.  
e. Fill the bottle to within 1 inch of the top to maintain adequate space for mixing. DO 

NOT OVERFILL THE BOTTLE. 
f. Replace the lid and make sure that the labeling is still legible. 
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11. Be alert for any unusual conditions surrounding the sampling event. Examples of such 
conditions could include unusual smells, the presence of turbidity, a level of free chlorine 
residual that is unusual for the area, or the presence of air in the lines.  These conditions 
may indicate a problem with the water main or an intentional contamination event. As 
such, observation of any of the following should be communicated immediately to the lab 
supervisor.  

12. During winter months, ensure that the tap is fully drained by intentional purging with the 
manual hand pump. This practice will prevent frozen water lines.  

13. Store the bottle on ice in the dark during transport to the laboratory. Hold samples at < 10o 
C during transport to the laboratory.    

14. Complete the sampling forms including date, time, initials of sampler, sample location, the 
sample type including the residual chlorine value, and any comments.   

15. Follow the guidelines for sample holding times—30 hours for treated water and 6 hours for 
untreated water. 
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Attachment 4 

 

Public Notification Templates 

 

Tier 1 notices must be delivered using broadcast media, hand delivery, or posting within 24 
hours of confirmation of a problem. Notices should be approved by DOH first. 

1. DOH Tier 1 Template – Boil Water Notice for Acute Violation of E. coli or fecal coliforms 

Tier 2 Public Notification Notices must be delivered within 30 days of confirmation of the 
problem. 

2. DOH Tier 2 Template – Non‐acute violation due to Coliform MCL 
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DRINKING WATER WARNING 
 
 

The _____________________ Water System, ID______, located in 
___________County is contaminated with fecal coliform/E. coli bacteria. 

 
Fecal coliform/E. coli bacteria were detected/confirmed in the water supply on ________.  
These bacteria can make you sick and are a particular concern for people with weakened 
immune systems.   
 
DO NOT DRINK THE WATER WITHOUT BOILING IT FIRST.  Bring all water to a rolling boil 
for one minute.  Let it cool before using.  Boiled or purchased bottled water should be used for 
drinking, making ice, brushing teeth, washing dishes, and food preparation until further notice.  
Boiling kills bacteria and other organisms in the water. 
 
Fecal coliforms and E. coli are bacteria whose presence indicates that the water may be 
contaminated with human or animal wastes.  Microbes in these wastes can cause short-
term effects, such as diarrhea, cramps, nausea, headaches, or other symptoms.  They 
may pose a special health risk for infants, young children, some of the elderly, and 
people with severely compromised immune systems. The symptoms above are not caused 
only by organisms in drinking water.  If you experience any of these symptoms and they persist, 
you may want to seek medical advice.  People at increased risk should seek advice about 
drinking water from their health care provider. 
 
What happened?  What is the suspected or known source of contamination? 
 
 
 
 
The following is being done to correct the problem:  
 
 
 
 
We have consulted with the Washington State Department of Health about this incident.  We will 
notify you when you no longer need to boil the water.  We anticipate resolving the problem by 
______________________.   
  
 
For more information, please contact _______________ at (    )___-_____ or at 
_________________________. 
                (owner or operator)   (phone number)         (address)    
 
  
Please share this notice with all the other people who drink this water, especially those who may not have 
received this notice directly (for example, people in apartments, nursing homes, schools, and 
businesses).  You can do this by posting this notice in a public place or distribution copies by hand or 
mail. 
 
This notice is sent to you by ____________________ Water System on  ___/___/____ 
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Coliform Maximum Contaminant Level (MCL) Exceeded: Non‐acute MCL 
 

The ____________________________ water system, ID# ____________ in __________ County 
routinely monitors for the presence of total coliform bacteria and in ____________ this type of bacteria 
was detected. Although this incident was not an emergency, as our customer, you have a right to know 
what happened and what we did or are doing to correct the situation. 
 
Coliforms are bacteria which are naturally present in the environment and are used as indicators that 
other, potentially-harmful, bacteria may be present. Coliforms were found in more samples than allowed 
and this was a warning of potential problems. The samples that showed the presence of coliform were 
further tested to see if other bacteria of greater concern, such as fecal coliform or E.coli were present. 
None of these bacteria were found. 
 
You do not need to boil your water. People with severely compromised immune systems, infants, and 
some elderly may be at an increased risk. These people should seek advice from their health care 
provider. 
 
What happened? What is the suspected or known source of contamination? 
 
 
At this time: 
  The problem is resolved. Additional samples collected were found to be free of coliform bacteria. 
  We anticipate resolving the problem by ____ / ____ / ____.  
  Other __________________________________________________. 

  
For more information, contact __________________ at (     )____-______ or at _______________. 
 (owner or operator) (phone number)           (address) 
 
Please share this notice with all the other people who drink this water, especially those who may not have 
received this notice directly (for example, people in apartments, nursing homes, schools, and 
businesses). You can do this by posting this notice in a public place or distributing copies by hand or mail. 
 
This notice is sent to you by _____________________________     Date Distributed  ____ / ____ / ____. 

Coliform Non-acute Public Notice Certification Form 
The purpose of this form (below) is to provide documentation to the department that public notice was distributed. 
Please check the appropriate box and fill in the date that the notice was distributed: 
 
    Notice was mailed to all water customers on ____ / ____/____. 
    Notice was hand delivered to all water customers on  ___ / ___  /___. 
    Notice was posted (with department approval) at: 
       ____________________________________ on  ___ / ___  /____.   
 
        ____________________________________          ___________________     ____________________ 
                 Signature of owner or operator                                   Position                                     Date 
 
If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD call (800) 833-6388. 

Send copy of completed notification and certification to: 

 Northwest Drinking Water 
Department of Health 

20425 72nd Ave S, Suite 310 
Kent, WA  98032-2358 
Phone: (253) 395-6750 
Fax: (253) 395-6760 

 Southwest Drinking Water 
Department of Health 

PO Box 47823 
Olympia, WA  98504-7823 

Phone: (360) 236-3030 
Fax: (360) 664-8058 

 Eastern Drinking Water 
Department of Health 

16201 E Indiana Ave, Suite 1500 
Spokane Valley, WA  99216 

Phone: (509) 329-2100 
Fax: (509) 329-2104 
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Este informe contiene información importante acerca 
de su agua potable. Haga que alguien lo traduzca 
para usted, o hable con alguien que lo entienda.

Valuingour

water Quality report 2012 &
resources
water Use Efficiency Update

Gilligan Creek
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The sources of drinking water (both tap water and 
bottled water) include lakes, rivers, streams, ponds, 
reservoirs, springs, and wells. As water travels over 
the surface of the land or through the ground, 
it dissolves naturally occurring minerals and, in 
some cases, radioactive material, and can pick up 
substances resulting from the presence of animals or 
from human activity. 

Contaminants in drinking water sources may 
include: 

Microbial contaminants, such as viruses and 
bacteria, which may come from sewage treatment 
plants, septic systems, agricultural livestock 
operations, and wildlife.

Inorganic contaminants, such as salts and 
metals, which can be naturally 

occurring or result from urban 
storm water runoff, industrial or 
domestic wastewater discharges, 
oil and gas production, mining, or 
farming. 

Pesticides and herbicides, 
which may come from a variety of 
sources such as agriculture, urban 
storm water runoff, and residential 

uses.
Organic chemical contaminants, 

including synthetic and volatile organic chemicals, 
which are by-products of industrial processes and 
petroleum production, and can also come from 
gas stations, urban storm water runoff, and septic 
systems. 

Radioactive contaminants, which can be 
naturally occurring or be the result of oil and gas 
production, and mining activities. 

In order to ensure that tap water is safe to drink, 

EPA prescribes regulations which limit the amount 
of certain contaminants in water provided by public 
water systems. Food and Drug Administration 
regulations establish limits for contaminants 
in bottled water which must provide the same 
protection for public health.

Drinking water, including bottled water, may 
reasonably be expected to contain at least small 

amounts of some contaminants. The 
presence of some contaminants does 
not necessarily indicate that water poses 
a health risk. More information about 
contaminants and potential health 
effects can be obtained by calling the 

Environmental Protection Agency’s Safe 
Drinking Water Hotline (1-800-426-4791) or  
at www.epa.gov/safewater.

Assessing your health risk
Some people may be more vulnerable to 

contaminants in drinking water than the general 
population. Immuno-compromised persons such 
as people with cancer undergoing chemotherapy, 
people who have undergone organ transplants, 
people with HIV/AIDS or other immune system 
disorders, some elderly, and infants can be 
particularly at risk from infections. These people 
should seek advice from their health care providers 
about drinking water. 

Environmental Protection Agency/Centers for 
Disease Control guidelines on appropriate means  
to lessen the risk of infection by Cryptosporidium  
and other microbiological contaminants are  
available from the Safe Drinking Water Hotline 
(1-800-426-4791).

What’s in your drinking water?

Dear Skagit PUD Customer,
At Skagit PUD, we are committed to providing 

you the safest and most reliable drinking 
water possible. This report is a snapshot 
of the quality of water that we provided 
in 2012. Included are details about where 
your water comes from, what it contains, 
and how it compares to Environmental 
Protection Agency (EPA) and state 
standards.

For information about your drinking water, 
please call Skagit PUD at (360) 424-7104. We 
welcome your comments and suggestions.  
We also invite you to attend Skagit PUD 

    commission meetings. The commissioners  
        hold open meetings every Tuesday of the 

month at 4:30 p.m. in our Aqua Room located 
at 1415 Freeway Drive, Mount Vernon. 
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Water Quality Data
The Drinking Water Results tables 
included within this report list all 
the drinking water contaminants 
that we detected during the 2012 
calendar year. The presence of 
these contaminants in the water 
does not necessarily indicate 

that the water poses a health 
risk. Unless otherwise noted, the 
data presented in the tables are 
from testing done January 1 to 
December 31, 2012. The state 
requires us to monitor for certain 
contaminants less than once per 

year because the concentrations 
of these contaminants are not 
expected to vary significantly from 
year to year. Some of the data, 
though representative of the 
water quality, is more than one 
year old.

[  glossary: water quality definitions  ]
Action Level (AL). The 
concentration of a 
contaminant which, 
when exceeded, triggers 
treatment or other 
requirements that a 
water system must 
follow.

Haloacetic Acids. 	A 
disinfection by-product 
from chlorinating water 
that contains natural 
organic matter.

Maximum Contaminant 
Level (MCL). The highest 
level of a contaminant 
that is allowed in 
drinking water. MCLs are 
set as close to the MCLG 
as feasible using the 
best available treatment 
technology.

Maximum Contaminant 
Level Goal (MCLG). The 
level of a contaminant in 
drinking water below  
which there is no known 
or expected risk to 
health. MCLGs allow for 
a margin of safety. 

Maximum Residual 
Disinfectant Level 
(MRDL). The highest 
level of a disinfectant 
allowed in drinking 
water. There is 
convincing evidence 
that addition of a 
disinfectant is necessary 
for control of microbial 
contaminants. 

Maximum Residual 
Disinfectant Level Goal 
(MRDLG). The level 
of a drinking water 
disinfectant below which 
there is no known or 
expected risk to health. 
MRDLGs do not reflect 
the health benefits of 
the use of disinfectants 
to control microbial 
contaminants.

Not Applicable (n/a). 
Does not apply.

Not Detected (n/d). 
Indicates that the 
parameter was not 
detected above the 
Specified Reporting Limit.

Nephelometric Turbidity 
Units (NTU). A unit of 
measure for turbidity 
based on the amount 
of light that is reflected 
from the water.

Part per million (ppm). 
One part per million is 
equivalent to half of an 
aspirin tablet dissolved 
in a full bathtub of 
water (approximately 50 
gallons).

Part per billion (ppb). 
One part per billion is 
equivalent to half of an 
aspirin tablet dissolved in 
1,000 bathtubs of water 
(approximately 50,000 
gallons).

Total Coliforms	. A group 
of non-pathogenic 
bacteria used in testing 
water to indicate the 
presence of pathogenic 
bacteria. They are 
naturally present in 
the environment. If 
coliforms were found 

in more samples than 
allowed, it would be a 
warning of potential 
problems. 

Trihalomethanes. A 
disinfection by-product 
from chlorinating water 
that contains natural 
organic matter. The most 
common by-product is 
chloroform. 

Treatment Technique 
(TT). A required process 
intended to reduce the 
level of a contaminant in 
drinking water.

Turbidity. A measure of 
the cloudiness of water. 
We monitor it because 
it is a good indicator of 
the effectiveness of our 
filtration system. 
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  Lead and Copper AL MCLG Skagit PUD 
Water

Number of sites found  
above the Action Level

Typical Source  
of Contaminant

Range of  
Detections

Sample 
Date

ViolationMCL 
(MRDL)

MCLG 
(MRDLG)

Skagit PUD 
Water

Typical Source  
of Contaminant

Lead (ppb)	 15	 0	 2	 0 site out of 30 sites sampled	 Corrosion of household 	
				   (90th % Level)*		  plumbing

Copper (ppm)	 1.3	 1.3	 0.07	 0 sites out of 30 sites sampled	 Corrosion of household 	
				   (90th % Level)*						      plumbing

Microbiological Contaminants

Turbidity (NTU)	 TT	 n/a	 0.03	 0.02 - 0.05	 2012	 NO	 Soil erosion

Total Coliform Bacteria	 5% of 	 0.0		  0%	 n/a	 2012	 NO	 Naturally present 		
		 Samples	 Samples						      in environment		
		

Disinfection By-Products

Trihalomethanes (ppb)	 80	 n/a	 55.0	 16.3 - 94.5	 2012	 NO	 By-product of drinking 	
								       water disinfection

Haloacetic Acids (ppb)	 60	 n/a	 31.0	 13.1 - 44.6	 2012	 NO	 By-product of drinking 	
								       water disinfection

Total Chlorine Residual (ppm)	 4.0	 4.0	 0.70	 0.01 - 1.63	 2012	 NO	 Measure of disinfectant 	
								       added to water

Chlorite (ppm)	 1	 0.8	 0.60	 0.25 - 0.99	 2012	 NO	 By-product of drinking 	
								       water disinfection

Inorganic Compounds

Barium (ppm)	 2	 2	 0.01	 n/a	 2011	 NO	 Erosion of natural deposits

Nitrate (ppm)	 10	 10	 0.12	 n/a	 2012	 NO	 Erosion of natural deposits

 

2012 Drinking Water Results – Regulated Contaminants

*The 90th percentile level is the highest result obtained in 90% of the samples collected when the results are ranked in order from lowest to highest.

F or customers living in or near 
Burlington, Mount Vernon, and 
Sedro-Woolley, your drinking 
water comes from Judy Reservoir, 
a 1.45 billion gallon reservoir 
located above the town of Clear 
Lake. Judy Reservoir is filled with 
water that has been diverted from 
four creeks in an uninhabited, 
nine square mile, forested area in 
the Cultus Mountain watershed. 
Water is also pumped from the 
Skagit River to Judy Reservoir 
during critical periods or when 
the streams run low in order to 

protect fish habitat.
Water is pumped from Judy 

Reservoir to the adjacent water 
treatment plant, which was placed 
into service in 1990. 

The treatment process begins 
with primary disinfection using 
chlorine dioxide. Then, agents 
are added to cause small particles 
to combine into larger clusters 
that can be more easily settled 
and filtered from the water, a 
process called coagulation and 
flocculation. The water passes 
through filters of anthracite 

and sand, removing suspended 
particles and impurities. After 
leaving the treatment plant, the 
pH is adjusted and the water is 
disinfected using chloramines. The 
levels of additives are monitored 
constantly to ensure proper 
dosages are maintained. 

Treated water flows to the 
customers in the Skagit Valley by 
way of two major transmission 
pipelines that are part of the 600 
miles of pipelines that serve PUD 
customers.

Judy Reservoir Public Water System: ID# 79500 E
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  Lead and Copper AL MCLG Anacortes 
Water

Number of sites found  
above the Action Level

Typical Source  
of Contaminant

Range of  
Detections

Sample 
Date

ViolationMCL 
(MRDL)

MCLG 
(MRDLG)

Anacortes 
Water

Typical Source  
of Contaminant

Lead (ppb) 	 15	 0	 3	 0 sites out of 30 sites sampled	 Corrosion of household 	
	(2011)			     (90th % Level)*			   plumbing

Copper (ppm)	 1.3	 1.3	 0.09	 0 sites out of 30 sites sampled	 Corrosion of household 	
	(2011)			     (90th % Level)*			   plumbing

Microbiological Contaminants

Turbidity (NTU)	 TT	 n/a	 0.02	 0.02 - 0.16	 2012	 NO	 Soil erosion

Total Coliform Bacteria	 5% of 	 0.0	 0%	 n/d	 2012	 NO	 Naturally present in 	
			  Samples	 Samples				    environment		
	 
Disinfection By-Products

Trihalomethanes (ppb)	 80	 n/a	 32.9	 n/a	 2012	 NO	 By-product of drinking 	
								       water disinfection

Haloacetic Acids (ppb)	 60	 n/a	 37.7	 n/a	 2012	 NO	 By-product of drinking 	
								       water disinfection

Chlorine Residual (ppm)	 4.0	 4.0	 0.53	 0.27 - 0.78	 2012	 NO	 Remaining chlorine from 	
								       disinfection process

Inorganic Compounds

Barium (ppm)	 2	 0	 0.008	 n/a	 2012	 NO	 Erosion of natural deposits

 

Fidalgo Island Public Water System: ID# 00932Y
For those living in or near Country Club, Port of 
Skagit County, Bayview, and the Dewey Beach and 
Similk Beach areas of Fidalgo Island, your drinking 
water is produced by the Anacortes water treatment 
plant, whose sole source of water is the Skagit 
River. The Anacortes water treatment plant also 
uses disinfection, coagulation, and filtration to treat 

water. The entire Anacortes treatment process is 
professionally staffed and constantly monitored.

Please refer to the map to determine if you are 
supplied with Anacortes water. We have included 
information about Anacortes water quality in this 
report for your review. 

2012 Drinking Water Results – Regulated Contaminants

Areas Served with City of Anacortes Water

*The 90th percentile level is the highest result obtained in 90% of the samples collected when the results are ranked in order from lowest to highest.
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Alger Public Water System: ID# 01400K 

2012 Drinking Water Results – Regulated Contaminants

  Lead and Copper AL MCLG Alger 
Water

Number of sites found  
above the Action Level

Typical Source  
of Contaminant

Range of  
Detections

Sample 
Date

ViolationMCL 
(MRDL)

MCLG 
(MRDLG)

Alger 
Water

Typical Source  
of Contaminant

Lead (ppb)	 15	 0	 5	 0 sites out of 5 sites sampled	 Corrosion of household 	
				     (90th % Level)*		  plumbing

Copper (ppm)	 1.3	 1.3	 0.38		 0 sites out of 5 sites sampled	 Corrosion of household 	
				     (90th % Level)*						      plumbing

Microbiological Contaminants

Turbidity (NTU)	 TT	 n/a	 0.12	 n/a	 2008	 NO	 Soil erosion

Total Coliform Bacteria	 5% of 	 0.0	 0%	 n/d	 2012	 NO	 Naturally present 		
		 Samples	 Samples					     in environment	 	
		

Disinfection By-Products

Trihalomethanes (ppb)	 80	 n/a	 12.6	 n/a	 2012	 NO	 By-product of drinking 	
								       water chlorination

Haloacetic Acids (ppb)	 60	 n/a	 4.7	 n/a	 2012	 NO	 By-product of drinking 	
								       water chlorination

Total Chlorine Residual (ppm)	 4	 4	 0.15	 0.05 - 0.32	 2012	 NO	 Measure of disinfectant 	
								       added to water

Inorganic Compounds

Arsenic (ppb)	 10	 0	 6	 n/a	 2008	 NO	 Erosion of natural deposits

Radionuclides

Beta/photon (pCi/L)	 50	 0	 2.1	 n/a	 2009	 NO	 Erosion of natural deposits

 

*The 90th percentile level is the highest result obtained in 90% of the samples collected when the results are ranked in order from lowest to highest.

Source of Your Drinking Water
The District obtains water for Alger from an artesian 
well located east of Alger. This well draws water 
from an aquifer approximately 60 feet below the 
ground surface. The facility automatically pumps 
water out of the aquifer to a water storage tank 
located west of Interstate 5. Water then flows by 
gravity back to the community, based on water 
demands from the families that reside in Alger.

Chlorine as a Disinfectant
Chlorine is added on a continual basis to drinking 
water that is distributed to Alger. Although the 
taste and odor of this disinfectant is undesirable to 
some people, chlorine is added to eliminate harmful 
bacteria that may be found in water. 

Chlorine is the best method of protection for 
water systems that are the size of Alger.
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Cedargrove Public Water System: ID# 119174

  Lead and Copper AL MCLG Cedargrove 
Water

Number of sites found  
above the Action Level

Typical Source  
of Contaminant

Range of  
Detections

Sample 
Date

ViolationMCL 
(MRDL)

MCLG 
(MRDLG)

Cedargrove 
Water

Typical Source  
of Contaminant

Lead (ppb)	 15	 0	 2	 0 sites out of 5 sites sampled	 Corrosion of household 	
(2011)			     (90th % Level)*		  plumbing

Copper (ppm)	 1.3	 1.3	 0.31	 0 sites out of 5 sites sampled	 Corrosion of household 	
	(2011)			     (90th % Level)*						      plumbing

Microbiological Contaminants

Turbidity (NTU)	 TT	 n/a	 n/d	 n/a	 2010	 NO	 Soil erosion

Total Coliform Bacteria	 5% of 	 0.0	 0%	 n/d	 2012	 NO	 Naturally present in 		
		 Samples	 Samples					     environment

Disinfection By-Products

Trihalomethanes (ppb)	 80	 n/a	 12.1	 n/a	 2011	 NO	 By-product of drinking 	
								       water chlorination

Haloacetic Acids (ppb)	 60	 n/a	 8.7	 n/a	 2011	 NO	 By-product of drinking 	
								       water chlorination

Chlorine Residual (ppm)	 4	 4	 0.52	 0.15 - 0.98	 2012	 NO	 Measure of disinfectant 	
								       added to water

Inorganic Compounds

Arsenic (ppb)	 10	 0	 1	 n/a	 2010	 NO	 Erosion of natural deposits

Barium (ppm)	 2	 0	 0.02	 n/a	 2010	 NO	 Erosion of natural deposits

Nitrate (ppm)	 10	 0	 0.27	 n/a	 2012	 NO	 Erosion of natural deposits

Radionuclides

Beta/photon (pCi/L)	 50	 0	 2.4	 n/a	 2009	 NO	 Erosion of natural deposits

Radium 228 (pCi/L)	 5	 0	 0.67	 n/a	 2009	 NO	 Erosion of natural deposits

 

2012 Drinking Water Results – Regulated Contaminants

*The 90th percentile level is the highest result obtained in 90% of the samples collected when the results are ranked in order from lowest to highest.

Source of Your Drinking Water
The District obtains water for Cedargrove from a well 
located south of the Cedargrove community. This 
well draws water from an aquifer approximately 180 
feet below the ground surface. It was constructed as 
part of the Cedargrove Local Utility District, which 
developed the entire Cedargrove water system in 
the early 1990s. The facility automatically pumps 
water out of the aquifer to a water storage tank. 
This water then flows by gravity to the Cedargrove 
community, based on water demands from the 

families that reside in Cedargrove.

Chlorine as a Disinfectant
Chlorine is added on a continual basis to drinking 
water that is distributed to Cedargrove. Although 
the taste and odor of this disinfectant is undesirable 
to some people, chlorine is added to eliminate 
harmful bacteria that may be found in water.

Chlorine is the best method of protection for water 
systems that are the size of Cedargrove.
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Marblemount Public Water System: ID# AA642

2012 Drinking Water Results – Regulated Contaminants

  Lead and Copper AL MCLG Marblemount 
Water

Number of sites found  
above the Action Level

Typical Source  
of Contaminant

Range of  
Detections

Sample 
Date

ViolationMCL 
(MRDL)

MCLG 
(MRDLG)

Marblemount 
Water

Typical Source  
of Contaminant

Lead (ppb)	 15	 0	 3	 0 sites out of 5 sites sampled	 Corrosion of household 	
	(2011)			     (90th % Level)*		  plumbing

Copper (ppm)	 1.3	 1.3	 0.88		 0 sites out of 5 sites sampled	 Corrosion of household 	
	(2011)			     (90th % Level)*						      plumbing

Microbiological Contaminants

Turbidity (NTU)	 TT	 n/a	 1.41	 n/a	 2008	 NO	 Soil erosion

Total Coliform Bacteria	 5% of 	 0.0	 0%	 n/d	 2011	 NO	 Naturally present in 	
		 Samples	 Samples					     environment	 	
		

 

*The 90th percentile level is the highest result obtained in 90% of the samples collected when the results are ranked in order from lowest to highest.

Source of Your Drinking Water
The District obtains water for Marblemount from an 
aquifer approximately 215 feet below the surface. 
The well facility automatically pumps water out of 

the aquifer at 150 gallons per minute to a water 
storage tank. Within the system, there are 1.9 miles 
of eight-inch water mains, and 64,000 gallons of 
distribution storage capacity. 
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Mountain View Public Water System: ID# 03744Y

  Lead and Copper AL MCLG Mtn. View 
Water

Number of sites found  
above the Action Level

Typical Source  
of Contaminant

Range of  
Detections

Sample 
Date

ViolationMCL 
(MRDL)

MCLG 
(MRDLG)

Mtn. View 
Water

Typical Source  
of Contaminant

Lead (ppb)	 15	 0	 n/d	 0 sites out of 1 sites sampled**	 Corrosion of household 	
				     (90th % Level)*		  plumbing

Copper (ppm)	 1.3	 1.3	 0.45	 0 sites out of 1 sites sampled**	 Corrosion of household 	
				     (90th % Level)*		  plumbing

Microbiological Contaminants

Turbidity (NTU)	 TT	 n/a	 0.20	 n/a	 2011	 NO	 Soil erosion

Total Coliform Bacteria	 5% of 	 0.0	 0.0%	 n/d	 2012	 NO 	 Naturally present 		
		 Samples						      in environment	 	
		

Inorganic Compounds

Fluoride (ppm)	 2	 4	 0.26	 n/a	 2010	 NO	 Erosion of natural deposits

 

2012 Drinking Water Results – Regulated Contaminants

**Five samples for Lead and Copper were to be taken between January and June 2012. The monitoring schedule deadline provided by the state 
was for the month of June 2012. Only three residences volunteered for sampling, from a base service of 12 customers. One residence provided a 
sample within the deadline. Two other residences also conducted a sample; however, the samples occurred after the deadline of June 30, which 
resulted in a system violation.

*The 90th percentile level is the highest result obtained in 90% of the samples collected when the results are ranked in order from lowest to highest.

Source of Your Drinking Water
Skagit PUD obtains water for Mountain View 
residents from a well located within Mountain 
View. The water system is untreated and uses an 
ion exchange process for water softening. This well 
draws water from an aquifer approximately 382 
feet below the ground surface. The Mountain View 
system is designed for a maximum of 16 connections, 

but has no storage at this time. The system can 
serve up to 14 connections before standby storage is 
required. 

The District accepted the system in 1993 with the 
understanding that it would be incorporated into the 
Judy Reservoir system at some future date
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Potlatch Public Water System: ID# 69034L

  Lead and Copper AL MCLG Potlatch 
Water

Number of sites found  
above the Action Level

Typical Source  
of Contaminant

Range of  
Detections

Sample 
Date

ViolationMCL 
(MRDL)

MCLG 
(MRDLG)

Potlatch 
Water

Typical Source  
of Contaminant

Lead (ppb)	 15	 0	 1	 0 sites out of 5 sites sampled.	 Corrosion of household 	
(2011)			     (90th % Level)*		  plumbing

Copper (ppm)	 1.3	 1.3	 0.11		 0 sites out of 5 sites sampled.	 Corrosion of household 	
(2011)			     (90th % Level)*						      plumbing

Microbiological Contaminants

Turbidity (NTU)	 TT	 n/a	 2.78	 n/a	 2009	 NO	 Soil erosion

Total Coliform Bacteria	 5% of 	 0.0	 0%	 n/d	 2012	 NO	 Naturally present 		
		 Samples						      in environment	 	
		

Disinfection By-Products

Trihalomethanes (ppb)	 80	 n/a	 3.8	 n/a	 2011	 NO	 By-product of drinking 	
								       water chlorination

Haloacetic Acids (ppb)	 60	 n/a	 n/d	 n/a	 2011	 NO	 By-product of drinking 	
								       water chlorination

Chlorine Residual (ppm)	 4	 4	 0.47	 0.25 - 0.79	 2012	 NO	 Measure of disinfectant 	
								       added to water

Inorganic Compounds

Barium (ppm)	 2	 2	 0.001	 n/a	 2009	 NO	 Erosion of natural deposits

Radionuclides

Beta/photon (pCi/L)	 50	 0	 2.59	 n/a	 2009	 NO	 Erosion of natural deposits

2012 Drinking Water Results – Regulated Contaminants

*The 90th percentile level is the highest result obtained in 90% of the samples collected when the results are ranked in order from lowest to highest.

Source of Your Drinking Water
Drinking water that is supplied to Potlatch Beach 
residents has been filtered through reverse osmosis 
(RO) membranes. The source of water is seawater 
from the Bellingham Channel. This seawater is 
initially filtered through sand filters, followed 
by high-pressure filtration through the special 
membranes that remove salt (and other material) 
from the water. Finally, calcium and chlorine are 
added to ensure safe water to the community. 

Chlorine as a Disinfectant
Chlorine is added on a continual basis to drinking 
water that is distributed to Potlatch. Although the 
taste and odor of this disinfectant is undesirable to 
some people, chlorine is added to eliminate harmful 
bacteria that may be found in water. 

Chlorine is the best method of protection for water 
systems that are the size of Potlatch.
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Rockport Public Water System: ID# 736006

  Lead and Copper AL MCLG Rockport 
Water

Number of sites found  
above the Action Level

Typical Source  
of Contaminant

Range of  
Detections

Sample 
Date

ViolationMCL 
(MRDL)

MCLG 
(MRDLG)

Rockport 
Water

Typical Source  
of Contaminant

Lead (ppb)	 15	 0	 4	 0 sites out of 5 sites sampled	 Corrosion of household	
(2011)			     (90th % Level)*		  plumbing

Copper (ppm)	 1.3	 1.3	 0.04	 0 sites out of 5 sites sampled	 Corrosion of household	
(2011)      			     (90th % Level)*						      plumbing

Microbiological Contaminants

Turbidity (NTU)	 TT	 n/a	 0.22	 n/a	 2010	 NO	 Soil erosion

Total Coliform Bacteria	 5% of 	 0.0	 0%	 n/d	 2012	 NO	 Naturally present		
		 Samples	 					     in environment	
 
Inorganic Compounds

Barium (ppm)	 2	 2	 0.038	 n/a	 2010	 NO	 Erosion of natural deposits

Disinfection By-Products

Trihalomethanes (ppb)	 80	 n/a	 6.2	 n/a	 2011	 NO	 By-product of drinking 	
								       water chlorination

Haloacetic Acids (ppb)	 60	 n/a	 3.8	 n/a	 2011	 NO	 By-product of drinking 	
								       water chlorination

Chlorine Residual (ppm)	 4	 4	 0.47	 0.20 - 0.75	 2012	 NO	 Measure of disinfectant 	
								       added to water

Radionuclides

Radium 228 (pCi/L)	 5	 0	 0.87	 n/a	 2009	 NO	 Erosion of natural deposits

 

2012 Drinking Water Results – Regulated Contaminants

*The 90th percentile level is the highest result obtained in 90% of the samples collected when the results are ranked in order from lowest to highest.

Source of Your Drinking Water
The District obtains water for Rockport from the 
existing well located within Rockport State Park. 
Water is pumped from a depth of nearly 350 feet 
below the ground surface to a concrete water tank 
northwest of the Rockport community. The water 
system was created by way of the Rockport Local 
Utility District, which was organized in the early 
1990s. 

Chlorine as a Disinfectant
Chlorine is added on a continual basis to drinking 
water that is distributed to Rockport. Although the 
taste and odor of this disinfectant is undesirable to 
some people, chlorine is added to eliminate harmful 
bacteria that may be found in water. 

Chlorine is the best method of protection for water 
systems that are the size of Rockport.
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Source of Your Drinking Water
The District obtains water for Skagit View Village 
from a well located within Skagit View Village. This 
well draws water from an aquifer approximately 70 
feet below the ground surface. This well was turned 
over to the District as part of the Skagit View Village 
Local Utility District.

Skagit PUD reconstructed much of the water 
system in 2005. A facility automatically pumps water 
out of the aquifer to a water tank located south of 
Skagit View Village. The water is then treated by an 
aeration process to adjust the pH, as described on the 
next page. A booster pump helps deliver the water 

to a storage tank. From here, water flows by gravity 
to the community, based on water demands from the 
homes in Skagit View Village. 

Chlorine as a Disinfectant
Chlorine is added on a continual basis to drinking 
water that is distributed to Skagit View Village. 
Although the taste and odor of this disinfectant is 
undesirable to some people, chlorine is added to 
eliminate harmful bacteria that may be found in 
water. Chlorine is the best method of protection 
for water systems that are the size of Skagit View 
Village.

  Lead and Copper AL MCLG Skagit View 
Water

Number of sites found  
above the Action Level

Typical Source  
of Contaminant

Range of  
Detections

Sample 
Date

ViolationMCL 
(MRDL)

MCLG 
(MRDLG)

Skagit View 
Water

Typical Source  
of Contaminant

Lead (ppb)	 15	 0	 2	 0 sites out of 5 sites sampled	 Corrosion of household 	
				     (90th % Level)*		  plumbing

Copper (ppm)	 1.3	 1.3	 0.96	 0 sites out of 5 sites sampled	 Corrosion of household 	
				     (90th % Level)*		  plumbing

Microbiological Contaminants

Turbidity (NTU)	 TT	 n/a	 0.25	 n/a	 2008	 NO	 Soil erosion

Total Coliform Bacteria	 5% of 	 0.0	 0%	 n/d	 2012	 NO	 Naturally present 		
		 Samples						      in environment	 	
		

Disinfection By-Products

Trihalomethanes (ppb)	 80	 n/a	 2.2	 n/a	 2011	 NO	 By-product of drinking 	
								       water chlorination

Haloacetic Acids (ppb)	 60	 n/a	 n/d	 n/a	 2011	 NO	 By-product of drinking 	
								       water chlorination

Chlorine Residual (ppm)	 4	 4	 0.58	 0.24 - 0.68	 2012	 NO	 Measure of disinfectant 	
								       added to water

Inorganic Compounds

Nitrate (ppm)	 10	 0	 0.66	 n/a	 2012	 NO	 Erosion of natural deposits

Radionuclides

Beta/Photon Emitters (pCi/L)	 50	 0	 5.2	 n/a	 2009	 NO	 Erosion of natural deposits

Alpha Emitters (pCi/L)	 5	 0	 1.9	 n/a	 2009	 NO	 Erosion of natural deposits

 

2012 Drinking Water Results – Regulated Contaminants

*The 90th percentile level is the highest result obtained in 90% of the samples collected when the results are ranked in order from lowest to highest.

Skagit View Village Public Water System: ID# 96879 5
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Health Effects of Copper
Copper is an essential nutrient, but some people who 
drink water containing copper in excess of the action 
level over a relatively short amount of time could 
experience gastrointestinal distress. 

Some people who drink water containing copper 
in excess of the action level over many years could 
suffer liver or kidney damage. People with Wilson’s 
Disease should consult their personal doctor.

You Can Reduce Your Copper  
Exposure By Flushing
It is recommended that you let the water run before 
using it for cooking or drinking whenever the 
household water remains unused for more than six 
(6) hours. This would include the times when you first 
get up in the morning or when you come home from 
work. The longer the water sits in your household 
pipes, the more copper it may contain. 

Flushing the faucet means running the cold-water 
faucet until the water feels a cold as it can get, or for 
a period of about one minute. Also, avoid cooking 
with or consuming water from hot water taps as hot 
water dissolves copper more readily than cold water 
does. 

Source Water Protection
To achieve improved protection of public water 
supply sources and the health of Washington’s 
citizens, the Washington State Department of Health 
has developed the Source Water Assessment Program 
(SWAP). 

The SWAP program evaluates potential threats to 
the safety of our water supplies by assessing sources 
of contamination. The SWAP is designed to give you 
and your community more information about the 
source of your drinking water, and any threats to its 
long-term quality that we can identify and address 
through a pollution prevention approach. 

To learn more about the SWAP, contact the 
Washington State Department of Health  
at (360) 236-3149 or visit www.doh.wa.gov/ehp/dw. 

13  |
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1.  Reduce consumption per 
Equivalent Residential Units 
from 178 gallons per service 
per day to 175 gallons per 
service per day.

Billing data for 2012 indicates 
that our Equivalent Residential 
Units—water use for a typical 
single-family residence—was 152 
gallons per service per day, which 
is consistent with previous years. 

Skagit PUD continues to focus 
its public education efforts on 
providing customers with simple 
water-saving ideas to use at their 
home or business. 

In 2012, Skagit PUD’s public 
outreach activities included 
staffed informational booths at 
local community events, festivals 
and employee fairs. Skagit PUD 
staff shared ideas on how to 
identify and stop common leaks, 
conserve water, and ways to use 
water more efficiently.

Indoor retrofit kits were also 
introduced, which include one 
1.5 GPM low-flow showerhead, 
plus a kitchen and bathroom 
aerator. The kits sell for $10 at 
our main office.  

2.  Reduce the summer peak 
flows from 1.7 times Average 
Daily Demand to 1.6 times 
Average Daily Demand. 

During summer months, 
about 30 percent of a family’s 
household water use per day is 
devoted to outdoor purposes. 
More than half of that outdoor 
water is used for watering lawns 
and gardens. 

Skagit PUD’s summer peak 
water flows for 2012 were 
1.61 times the average daily 

demand (ADD). ADD is defined 
as the average quantity, over a 
one-year period, of daily water 
usage in the water system. In 
2012, ADD for the Judy Reservoir 
system was 7.89 million gallons 
per day (mgd). Summer peak 
flows were 12.68 mgd. The trend 
of the last several years, which 
has featured cool conditions in 
the late spring and early summer 
transitioning to warm conditions 
in the late summer and early 
autumn, continued in 2012. 

In an effort to continue to 
reduce summer peak flows, 
Skagit PUD is focused on 
creating public awareness of the 
need to use water wisely. The 
PUD provides outdoor water-
saving tips in each issue of our 
Pipeline newsletter. Skagit PUD 
offers customers a soil moisture 
meter, which promotes healthier 
lawns, gardens, shrubs and 
helps save water by eliminating 
improper watering. The meters 
accurately measure the moisture 
in the soil at the root level where 
it counts and let’s you know if it’s 
time to water or not.

Back in 2010, Skagit PUD 
first introduced its Rain Barrel 
Program to single family and 
commercial customers in order 
to create awareness and visibility 
around water use practices. As 
part of this continuing program, 
District staff conduct small group 
workshops that teach customers 
how to build, set-up and 
maintain their rain barrel. The 
act of collecting rainwater can 
be an inspiration to find other 
ways to conserve water around 
the home and at work. 

Water Use Efficiency update
In 2008, Skagit PUD established measurable water-saving goals for the next six years for both the 
supply- and demand-side of our distribution system. The goals provide a benchmark for achievement 
and play a significant role in defining the success of the PUD’s water use efficiency program. Our 
water use efficiency goals and the steps we are taking to meet those goals are as follows:
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3.  Reduce distribution system 
leakage by one percent.

All water services in Skagit PUD’s 
water systems are metered. The 
PUD tracks high use meters to 
check on accuracy and our meter 
technicians routinely replace 
service meters that show signs of 
inaccuracy or failure. 

In 2012, the average water 
loss reported from distribution 
system leakage within Skagit PUD’s 
main Judy Reservoir system was 
13.5 percent. One explanation 
for why this number increased 
in 2012 is due to a change in 
our data calculation process. In 
order to improve our measured 

water production rate accuracy, 
Skagit PUD plans to replace older 
production meters located at Judy 
Reservoir’s water treatment plant. 
The new meters will provide a 
more precise total of the actual 
water being produced and 
entering the distribution system.

Water System Performance 2012
Judy Reservoir Production 2,921,330/Kgals Produced

Judy Reservoir Billed 2,526,649/Kgals Billed

% Distribution System Leakage 13.5% DSL

Alger Production 6,944/Kgals Produced
Alger Billed 6,519/Kgals Billed

% Distribution System Leakage 6.1% DSL

Cedargrove Production 8,289/Kgals Produced
Cedargrove Billed 7,785/Kgals Billed

% Distribution System Leakage 6.1% DSL

Fidalgo Island Production 44,809/Kgals Produced
Fidalgo Island Billed 41,017/Kgals Billed

% Distribution System Leakage 8.5% DSL

Marblemount Production 1,553/Kgals Produced
Marblemount Billed 1,480/Kgals Billed

% Distribution System Leakage 4.7% DSL

Mountain View Production 1,091/Kgals Produced
Mountain View Billed 925/Kgals Billed

% Distribution System Leakage 15.2% DSL

Potlatch Beach Production 502/Kgals Produced
Potlatch Beach Billed 465/Kgals Billed

% Distribution System Leakage 7.4% DSL

Rockport Production 3,027/Kgals Produced
Rockport Billed 2,808/Kgals Billed

% Distribution System Leakage 7.2% DSL

Skagit View Village Production 3,676/Kgals Produced

Skagit View Village Billed 3,482/Kgals Billed

% Distribution System Leakage 5.3% DSL

Numbers calculated in thousands of gallons.

The chart at the 
left reports each 
system’s water 
production 
performance for 
2012. All water that 
is not authorized 
consumption 
is considered 
distribution system 
leakage (DSL). 
Some examples 
of water use 
considered leakage 
include: water main 
breaks, theft, meter 
inaccuracies, meter 
reading errors, 
data collection and 
calculation errors.
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DESIGN DRAWING STANDARDS FOR 
PROPOSED DISTRICT DISTRIBUTION FACILITIES 

 
The following drawing standards apply to the design of any water distribution facilities that are being 
submitted to the District for approval.  In the case of a project that includes the design of multiple 
utilities, the Design Engineer may use their own AutoCAD standards and cover sheet layout.  However, 
the District still requires that the design of the water distribution facilities be provided separately from 
the other utilities, following the format as described below. 
 
DRAWING REQUIREMENTS 

1. Drawings shall be prepared using the District’s drawing standards, including layer names,  line 
types, line weights, symbols, .ctb file, details, etc.  All drawings shall be prepared using the District’s 
title block with the Design Engineer’s company logo placed in the space provided.  All District 
standards are available at www.skagitpud.org. 

2. Final Drawings shall be submitted on good quality reproducible paper copy, along with an 
electronic file on Compact Disk (CD) media in AutoCAD drawing format and shall be archived so 
that all x‐references, including title block and border, are a permanent part of the drawing.  
Drawings submitted in .plt or .pdf format are not acceptable. 

COVER SHEET 

All plan sets must have a cover sheet, followed by the plan and profile sheets, then followed by 
the detail sheets.  The cover sheet shall be Sheet 1 of the plans and must contain the following: 

 Project Title:  Title shall be in large, bold text, located on the upper center of the cover 
sheet.  Typical project titles shall describe the District area, or primary street name and 
street termini. 

 Project Description:  Describe the type of work the project includes, such as:  Replace 100 
feet of 4” A.C. pipe with 100 feet of 8” D.I. pipe 

 The District Construction Order Number (C.O. #    ) and the Work Order Number (W.O. 
#     ). 

 Name and contact information of the Engineer. 



 
   
 SKAGIT PUD DRAWING STANDARDS 
  Page 2 of 6 Revised July 9, 2012 

 Vicinity Map showing the location of the project within the District. 

 Sheet index 

 Signature block for approval of appropriate fire district. 

PLAN/PROFILE/DETAIL SHEETS  

 Design drawings for proposed pipelines are required to show a plan view and a profile view 
of the pipeline on the same sheet.   

  Sheet size shall be 22”x34” unless otherwise approved by the District.  

 Drawings shall contain a North arrow on each plan /profile sheet with North oriented to the 
top or right side of the drawing. 

 Drawings shall contain a bar scale on each plan sheet.  The horizontal scale shall be 1"=20' 
unless otherwise approved by the District.  The vertical scale shall be as appropriate. 

 Paper copies of drawings shall contain the stamp and signature of a registered Professional 
Engineer on each sheet. 

 All dimensions shall be shown in feet, tenths and hundredths of a foot. 

 Road centerlines in relation to right‐of‐way shall be shown.  The names of public and private 
roads shall be shown. 

 Existing underground utilities, including water mains shall be shown in the appropriate line 
type.   

 All existing underground utilities shown on the plan view that cross the proposed waterline 
must be shown on the profile at the surveyed depth. If the depth is unknown, then the 
utility shall be shown at an assumed depth of three feet with a note that states “depth 
unknown”. 

 Profile portions of water drawings shall show the proposed waterline in relation to other 
existing utilities.  The profile must include rim elevations of all structures and manholes, 
invert elevations of all pipes connecting to structures and manholes, length of proposed 
waterline between structures or pipe grade breaks, pipe grade and utility crossings. 

 Items to be called‐out on the drawings shall include valves, fittings and their connections, 
and appurtenances such as air vacuum assemblies, blow‐offs, flushing assemblies, hydrants 
and service connections.  
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 Drawing Callouts should be formatted as follows: 

A. Plan View 
 Call out the type of pipe, class of pipe, type of joint and restraint if applicable on plan 

view. 

 Fittings and deflections that affect horizontal alignment should be called out in plan 
view only. 

 Use following format on leader lines for fitting callouts: 

STA XX + XX, XX’ RT or LT             
[number] – [size] [material] [fitting], [connection type] (Direction) 

Example:  STA 25 + 75, 10’ RT 
1 – 12” x 8” DI TEE, FL 
1 – 8” DI GATE VALVE, FLxMJ (W) 
1 – 8” DI SPOOL, PExPE (W) 
1 – 8” FLEX COUPLING (W) 
1 – 12” DI BUTTERFLY VALVE, FLxMJ (N) 

B. Profile View 

 Fittings and deflections that affect vertical profile should be called out in profile view 
only. 

 Use same fitting callout format as in plan view 

 For storm and sanitary callouts on the profile view, use following format: 

SSMH [size] or CB [type] [size] 
RIM = XX.XX 
IE [size] [material] (IN or OUT) (Direction) = XX.XX 

Example:  SSMH 60” 
Rim = 60.75 
IE 12” PVC IN (W) = 49.95 
IE 12” PVC OUT (N) = 49.00 

CB Type 1 48” 
Rim = 31.75 
IE 6” CONC IN (N) = 27.25 
IE 12” CONC OUT (E) = 26.95 
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 Standard details and other project specific details should be consolidated and placed on 
sheets at the end of the plan set.  Plan/profile sheets and detail sheets shall be cross 
referenced with the sheet and detail numbers of appropriate details. 

 The Districts General Notes shall be included and District standard details shall be used 
unless a specific detail has not been developed and an alternative has been approved by the 
District. 

 All new District pipelines shall be shown in bold and referenced to and stationed along the 
centerline of the street or right of way from West to East or South to North.  Stationing shall 
start at most westerly point and increase to the east, or start at most southerly point and 
increase to the north.  Start all stationing at 1+00.  Stationing for points of curve, points of 
tangent and intersections shall be shown.  For pipelines located within easements, 
stationing shall be along pipeline centerline. 

 All existing District pipelines shall be shown on the plan view, along with the District CO 
number and year of installation.  Coordination will be required with the District to research 
existing pipelines and their location. 

 Show all existing water meters along the route and specify that the services are to be re‐
instated with new 1 ¼” PE pipe, unless otherwise specified. 

 All new and existing District pipelines shall be drawn utilizing an offset from the existing 
right‐of‐way and/or road centerline.   

 Road centerlines shall include length and bearings of all straight lines, curve radii, curve 
delta angles and arc lengths. 

 A typical road or street section with roadway prism, ditches, underground utilities, etc. shall 
be included. 

REVISION BLOCK 

 Original submittal of plan set to District for review shall be noted in the revision box located 
on the District title block.   

 All design changes made after District approval shall be noted in the revision box and 
revised plans shall be re‐submitted to District for review. 

RECORD DRAWINGS 

 Upon completion of the project, the original drawings shall be changed to reflect the actual 
construction of the project and be submitted to the District as Record Drawings.  Each 
sheet shall bear the stamp and signature of the Engineer of Record and the words “Record 
Drawings” shall be prominently shown. 
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 All changes made during construction shall be noted in the revision box.  Plan and profile 
sheets should be clouded and noted in all areas where revisions have occurred and cross 
referenced with the revisions entered in the revision box.   Revision clouds and notes shall 
be placed on a “Revision_#” layer so they can be isolated during review. 

 
DESIGN REQUIREMENTS 
 
The following design requirements apply to all new water pipeline construction within the District, 
regardless of whether the project is being designed for the District, a Developer or another jurisdiction 
within the District. 

 Any new pipelines shall be offset a minimum of 5 feet center to center from existing or 
retired water pipelines.  Department of Health guidelines require a 10‐foot horizontal 
separation and an 18‐inch vertical separation between water pipelines and sewer mains.  
The District requires a minimum 12inch vertical separation between water pipelines and 
other utilities. 

 Include a 1‐inch air/vac assembly for a proposed 8‐inch pipeline or a 2‐inch air/vac assembly 
for a 12‐inch pipeline at any high points as determined by the profile. 

 Include a 2‐inch flushing assembly for proposed pipelines, 8‐inch diameter or less, and a 3‐
inch flushing assembly for proposed 12‐inch pipelines at the ends of new proposed 
pipelines.  For pipelines larger than 12‐inch diameter, contact the District for requirements. 

SURVEY REQUIREMENTS 

The following survey requirements apply to all survey only projects put out for bid and awarded by the 
District.  Contractors doing work for developers or other jurisdictions may use their own survey 
standards.  The District still requires, however, that NAD83/91 horizontal datum and NAVD 88 vertical 
datum be used. 

 
1. All surveys shall be completed to NAVD 88 vertical datum, and NAD83, Washington State Plane 

Coordinates, North Zone horizontal datum.  A copy of the original survey notes must be 
submitted to the District for future reference. 
 

2. The Surveyor shall locate and show on the topographic survey drawing the following 
information located within the road right of way or other project limits as determined by the 
District: 

 The location of permanent structures including retaining walls, bridges, and culverts. 

 Description, location and elevation of bench marks used in the survey. 
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 All found monuments and property corners shall be shown.  All survey points shall also be 
provided to the District in digital format. 

 Right of way lines and easements shall be shown with appropriate dimensions.  Easements 
shall be labeled with the Auditor’s File Number or Book and Page of each referenced 
document and the name of the owner of the property over which the easement is located. 

 Location and the top elevation of soil borings or monitoring wells if ascertainable. 

 Road cross‐sections including road centerline at 50‐foot intervals.   The location of curbs, 
gutter lines, sidewalks and ditch centerlines. 

 Intersecting streets shall be shown along with their names, accompanying topography, 
utilities and other improvements for at least 100 feet on each side of the intersection point. 

 Existing contours shall be drawn to show abrupt elevation changes. 

 Location, diameter, and species of all trees over an 8‐inch diameter.  Perimeter outline only 
of thickly wooded areas unless otherwise directed. 

 Electric utilities – the location of power poles, guy wires, anchors, vaults, etc., within the 
right‐of‐way or project limits as defined by the District. 

 Storm, sanitary or combined sewers – the location of all observable manholes and other 
structures such as culverts, headwalls, catch basins and clean‐outs within road right‐of‐way.  
Include elevations of the top of manholes and catch basins.  Show type, size, direction of 
flow and invert elevation of all pipes or culverts. 

 Water – the location of any water valves, water line markers, standpipes, meters, 
regulators, fire hydrants, etc. that are visible within the road right‐of‐way. 

 Gas – the location of all valves, meters, and gas line markers that are visible within the road 
right‐of‐way. 

 Telephone – the location of all poles, manholes, boxes, etc. that are visible within the road 
right‐of‐way. 

 Street lighting – the location of all lamp poles, boxes etc. 

 Location of any existing buildings, tanks, fences, miscellaneous structures and driveways 
within the road right‐of‐way. 

 The Surveyor shall provide the survey data in AutoCAD drawing format.  All survey points 
shall consist of point number, elevation and point description.   
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DISTRICT STANDARD GENERAL NOTES 
(Minimum Requirements) 

(Engineer’s Notes May Be More Stringent) 
 

1. Unless stated otherwise, all work is to be performed in accordance with the most current 
Washington State Department of Transportation (WSDOT) Standard Specifications for road, 
bridge and municipal construction and the District requirements as outlined in the District’s 
Water Policy Manual. 

 
2. The contractor shall schedule a pre-construction conference with the District Engineering 

Department, (360) 424-7104, a minimum of 48 hours prior to construction. 
 
3. All permits necessary for the installation of the proposed water system improvements will be the 

responsibility of the Developer, Engineer, or Contractor to acquire.  A copy of the permit will be 
submitted to the District, prior to construction.  All rights shall be granted to, or transferred to, 
the District.   

 
4. All tie-ins, shutdown, flushing, and health samples shall be coordinated with the District.  The 

contractor shall not operate any valves.   
 
5. All materials are to be approved by the District prior to construction.  A list of materials, 

indicating the manufacturer, model, and size, for the water system improvements will be 
submitted to the District and approved before any construction.  Refer to District submittal 
requirements for details. 

 
6. Ductile Iron pipe will be minimum class 50 AWWA C151 per WSDOT standard specifications 9-

30.1 and 9-30.1(1).  All Ductile Iron water pipe and fittings shall be completely wrapped with a 
minimum of eight-mil polyethylene pipe encasement and installed in accordance with AWWA 
C105 and WSDOT standard specifications 7-09.3(17) and 9-30.1(2). 
 

7. All bolts used in buried flanges shall be ASTM A325 Type 3 (corten steel) unfinished, with nuts 
to ASTM A563C3 or A563DH3 and washers to ASTM F436-1.   All bolts, nuts and washers 
used in exposed or above ground locations shall be ASTM/A307, hot-dip galvanized. 

 
8. All gate valves to be resilient seated gate valves, AWWA C515 or C509 (ductile iron body only) 

with stainless steel nuts, bolts and trim.  
 

9. All butterfly valves to be rubber seated butterfly valves, AWWA C504 with stainless steel nuts, 
bolts and trim. 

 
10. Restrained joints may be used in place of concrete blocking as directed by the Project’s Design 

Engineer and accepted by the District. 
 
11. Contact the municipal fire department or Skagit County Fire Marshal for acceptable fire hydrants 

and Storz adaptor fitting requirements. 
 
12. A #10 solid copper wire with blue insulation is to be installed with/and attached to all new water 

pipelines and service pipelines.  Refer to District Details for installation requirements. 
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13. Unless otherwise specified, all water pipeline installations require a 36-inch minimum cover and 
48-inch typical trench depth to existing or future finish grade and a minimum of 1-foot vertical 
and 5-foot horizontal clearance between water pipeline and all other utilities unless otherwise 
specified.  Water pipeline horizontal and vertical alignments are required to be staked on a 
maximum 50-foot interval, or as required by the District. 

 
14. When installing water pipeline across existing or proposed sanitary sewer, a full length of pipe 

shall be installed with mid-span of the water pipe over the sewer.  A minimum 10-foot horizontal 
separation and 18-inch vertical separation between water pipelines and sanitary sewer pipelines 
is required, unless an alternative proposal from the design engineer is submitted to and 
approved by the District.   

 
15. Bedding material for the Ductile Iron pipe shall be select, native, granular material free from 

wood waste, organic material or other extraneous or objectionable materials and shall be a 
maximum size of 1 1/2-inches or approved pipe bedding per WSDOT Specification 7-09.3(9) 
and 9-03.12(3).  Pea gravel and buckshot are not acceptable. 

 
16. Backfill trenches in pavement areas with pit-run gravel compacted to at least 95 percent 

minimum density per WSDOT Specification 7-09.3(11).  The contractor shall make all pavement 
repairs and perform all restoration. 

 
17. Disinfection and flushing of the water pipelines are to be per WSDOT Specifications.  Use 

dechlorination equipment when flushing or, with permission of the appropriate sewer utility, flush 
into sanitary sewer manholes.  Do not flush into or allow chlorinated water to drain into any 
creek, wetland, or catch basin.  The total estimated amount of water used for filling and flushing 
of the water pipeline is  . 

 
18. All salvaged usable District owned materials are to be delivered to the District Office at 1415 

Freeway Drive, Mount Vernon, or as directed by the District. 
 

19. The utility locations marked on this map are approximate.  The contractor is to verify actual 
location and depth prior to construction.  Call the underground utility locate center at  

  800- 424-5555. 
 

20. All private fire sprinklers or private fire hydrant pipelines are required to be installed with a 
Washington State Department of Health (WSDOH) approved double check detector 
assembly(ies) or reduced pressure detector assembly(ies), with a Badger Recordall meter with 
a remote touch-read pad installed within 6-inches of the vault lid’s hinge and brass plugs in the 
test ports.  The meter will be supplied by the District and will be included with the charges in the 
Work Order. 

 
21. A Washington State approved reduced pressure backflow prevention assembly shall be 

installed at temporary pipeline connections between the existing pipelines and new water 
pipelines for filling and flushing of the improvements.  The assembly shall have been tested and 
approved a maximum of every six months and the test report provided to the District.  Before 
connection to the existing water system, all new water pipelines and repaired portions of/or 
extension to existing pipelines shall be adequately chlorinated and a satisfactory bacteriological 
report obtained.  The District will connect all new pipelines to the existing system, unless the 
connections by the contractor are approved by the District. 
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22. Pressure test new pipeline, including fire hydrants and service lines as per WSDOT standards. 
 

Test Date       Test Pressure    
Time Start       Time End   
Pressure Drop   Make-Up Water _________________ 
 
Test Date       Test Pressure    
Time Start       Time End   
Pressure Drop   Make-Up Water _________________ 
 
Test Date       Test Pressure    
Time Start       Time End   
Pressure Drop   Make-Up Water _________________ 
 
Test Date       Test Pressure    
Time Start       Time End   
Pressure Drop   Make-Up Water _________________ 
 
Test Date       Test Pressure    
Time Start       Time End   
Pressure Drop   Make-Up Water _________________ 
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PUD UTILITY EASEMENT 
 
 THIS AGREEMENT is made this   day of   , 2013, between  
     , 
 hereinafter referred to as “Grantor(s)”, and PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT 
COUNTY, WASHINGTON, a Municipal Corporation, hereinafter referred to as “District”.  Witnesseth: 
 
 WHEREAS, Grantor(s) are the owners of certain lands and premises situated in the County of 
Skagit, and 
 
 WHEREAS, the District wishes to acquire certain rights and privileges along, within, across, 
under, and upon the said lands and premises. 
 
 NOW, THEREFORE, Grantor(s), for and in consideration of mutual benefits and other valuable 
consideration, receipt of which is hereby acknowledged, conveys and grants to the District, its successors 
or assigns, the perpetual right, privilege, and authority to do all things necessary or proper in the 
construction and maintenance of water, sewer, electrical, and communication lines and/or other similar 
public service related facilities.  This includes the right to construct, operate, maintain, inspect, improve, 
remove, restore, alter, replace, change the size of, relocate, connect to and locate at any time pipe(s), 
line(s) or related facilities, along with necessary appurtenances for the transportation and control of water, 
sewer, electrical, and electronic information on facilities over, across, along, in and under the following 
described lands and premises in the County of Skagit, State of Washington, to wit: 
 
Tax Parcel Number: Insert P# Here 
 
 
(ENTER PARCEL’S LEGAL HERE) 
 
 
 
on the easement described as follows (See Exhibit A – Easement Map): 
 
 
(ENTER EASEMENT’S LEGAL HERE) 
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 Grantor(s) authorizes the District the right of ingress and egress from said lands of the Grantor(s).  
The Grantor(s) also gives the District permission to cut, trim and/or remove all timber, trees, brush, or 
other growth standing or growing upon the lands of the Grantor(s) in the described easement for the 
purposes of the activities listed above, as well as the right to cut, trim and/or remove vegetation which, in 
the opinion of the District, constitutes a menace or danger to said pipe(s), line(s) or related facilities, 
and/or to persons or property by reason of proximity to the line.  The Grantor(s) agrees that title to all 
brush, other vegetation or debris trimmed, cut, and removed from the easement pursuant to this 
Agreement is vested in the District. 
 
 Grantor(s), their heirs, successors, or assigns hereby conveys and agrees not to construct or 
permit to be constructed structures of any kind on the easement area without written approval of the 
General Manager of the District.  Grantor(s) shall conduct their activities and all other activities on 
Grantor’s property so as not to interfere with, obstruct or endanger the usefulness of any improvements or 
other facilities, now or hereafter maintained upon the easement or in any way interfere with, obstruct or 
endanger the District’s use of the easement. 
 
 The Grantor(s) also agree to and with the District and warrant that the Grantor(s) lawfully own 
the land aforesaid, has a good and lawful right and power to sell and convey same, that same is free and 
clear of encumbrances except as indicated in the above legal description, and that Grantor(s) will forever 
warrant and defend the title to said easement and the quiet possession thereof against the lawful claims 
and demands of all persons whomsoever. 
 
 Any mortgage on said land held by a mortgagee is hereby subordinated to the rights herein 
granted to the District; but in all other respects the mortgage shall remain unimpaired. 
 
 In Witness Whereof, the Grantor(s) hereunto sets his hand and seal this   day of  
  , 2013. 
 
    
  Print Title 
 
    
Signature Print Name 

 
 
 
 
 

(Individual) 
 
STATE OF   
COUNTY OF   
I certify that I know or have satisfactory evidence that  
is the person who appeared before me, and said person acknowledged that he/she signed this instrument 
and acknowledged it to be his/her free and voluntary act for the uses and purposes mentioned in the 
instrument. 
Date:   
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  Notary Public in and for the State of   
  My appointment expires:   

 
 
 

(Corporate, Partnership) 
 
STATE OF   
COUNTY OF   
I certify that I know or have satisfactory evidence that  
is the person who appeared before me, and said person acknowledged that (he/she) signed this instrument, 
on oath stated that (he/she) was authorized to execute the instrument and acknowledged it as the  
of  
to be the free and voluntary act of such party for the uses and purposes mentioned in the instrument. 
 
I certify that I know or have satisfactory evidence that    is the person who appeared 
before me, and said person acknowledged that he signed this instrument, on oath stated that he was 
authorized to execute the instrument and acknowledged it as   of   
to be the free and voluntary act for the uses and purposes mentioned in the instrument. 
 
I certify that I know or have satisfactory evidence that    is the person who appeared 
before me, and said person acknowledged that she signed this instrument, on oath stated that she was 
authorized to execute the instrument and acknowledged it as   of    
to be the free and voluntary act for the uses and purposes mentioned in the instrument. 
Date:  
    
  Notary Public in and for the State of   
  My appointment expires:  
  



Revised August 1, 2012 

PUD UTILITY EASEMENT 
(Plat Version) 

 
 

Easements are granted to Public Utility District No. 1 of Skagit County, 
Washington, a Municipal Corporation, its successors or assigns, the perpetual right, 
privilege, and authority enabling the District to do all things necessary or proper in the 
construction and maintenance of a water, sewer, electrical, and communication lines 
and/or other similar public service related facilities.  This includes the right to construct, 
operate, maintain, inspect, improve, remove, restore, alter, replace, change the size of, 
relocate, connect to and locate at any time pipe(s), line(s) or related facilities, along with 
necessary appurtenances for the transportation and control of water, sewer, electrical and 
electronic information on facilities over, across, along, in and under the lands as shown 
on this plat together with the right of ingress and egress from said lands of the Grantor(s).  
The Grantor(s) also gives the District permission to cut, trim and/or remove all timber, 
trees, brush, or other growth standing or growing upon the lands of the Grantor(s) in the 
described easement for the purposes of the activities listed above, as well as the right to 
cut, trim and/or remove vegetation which, in the opinion of the District, constitutes a 
menace or danger to said pipe(s), line(s) or related facilities, and/or to persons or property 
by reason of proximity to the line(s).  The Grantor(s) agrees that title to all timber, brush, 
other vegetation or debris trimmed, cut, and removed from the easement pursuant to this 
Agreement is vested in the District. 
 

Grantor(s), its heirs, successors, or assigns hereby conveys and agrees not to 
construct or permit to be constructed structures of any kind on the easement area without 
written approval of the General Manager of the District.  Grantor(s) shall conduct its 
activities and all other activities on Grantor’s property so as not to interfere with, obstruct 
or endanger the usefulness of any improvements or other facilities, now or hereafter 
maintained upon the easement or in any way interfere with, obstruct or endanger the 
District’s use of the easement. 
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General Policy Statement 
Where Skagit PUD is the water purveyor and there is new 
construction, a remodel, an addition, revised plumbing, a 
land division, or change of use on a property, a water 
service evaluation will be necessary to ensure compliance 
with current Skagit PUD water policies. 
 
Water Service Availability 
Upon receipt of a project proposal description, property 
identification (County Parcel Number), site plan, water 
usage demands and fire protection requirements, water 
service availability can be determined by Skagit PUD. 
Costs for water service and/or any water system 
improvements necessary for the project are to be borne 
by the customer/developer.  
 
Water Meter Sizing 
For water services other than for single-family residences, 
applicants are to submit to Skagit PUD a complete list of 
fixtures with their respective equivalent fixture unit values, 
and the minimum meter size necessary, based on the most 
current Uniform Plumbing Code (UPC). This can be 
completed by the applicants licensed architect, engineer or 
plumber. The portion(s) of the UPC (Chapter 6, Appendix 
A, etc.) used for fixture unit values and meter sizing is to be 
noted on the submittal, along with the preparer’s name, 
signature, license number and phone number. Any 
irrigation demand shall also be included in these 
calculations. 

Skagit PUD offers a “deduct” meter to customers whose 
water usage is a factor in determining their sewer bill. A 
“deduct” meter is intended and available for irrigation of 
minor landscaping and other incidental uses that will not 
enter the local sanitary sewer system. A “deduct” meter is 
installed immediately downstream of the domestic meter 
and shall not be larger than the domestic meter. The 
demand to be served by a “deduct” meter shall be included 
in the calculation for sizing of the domestic meter. 

New water services, two-inch and smaller, will include a 
“check valve” in the meter assembly. Any customer 
plumbing system provided with a check valve, backflow 
preventer or pressure regulating device which does not 
have a bypass feature at its source shall be provided, by the 
customer, with an approved, listed adequately sized 
pressure relief valve or a means to control expansion 
(typically being a combination pressure/temperature relief 
valve and a thermal expansion tank) to satisfy building 
regulations. Consult with a licensed plumber, the 
appropriate local building department, and the UPC 
(Uniform Plumbing Code) for the specific requirements. 

Cross Connection Control 
Under current state regulations, the water purveyor is to 
protect the public water system from contamination via 
cross-connections. The water purveyor’s responsibility for 
cross connection control begins at the water supply and ends 
at the point of delivery to the consumer’s water system, the 
water meter. The “Authority Having Jurisdiction” (e.g.; City, 
County) is responsible for cross connection protection within 
the consumer’s water system and property lines. 

To protect the public water supply, Skagit PUD may 
require premise isolation of a facility. Appropriate planning 
should address the possible requirement of a Reduced 
Pressure Backflow Assembly (RPBA) or Double Check 
Valve Assembly (DCVA) to be installed immediately after 
any metered water service or fire service connection, now 
or in the future. DCVAs can be installed below ground 
with brass plugs in the test cocks. RPBAs are to be installed 
above ground with a minimum of 12-inches of clearance 
below the assembly to finish grade, and protected from 
freezing and abuse. If the RPBA is installed in an above 
ground enclosure, the enclosure must have a drain opening 
adequately sized to handle the maximum flow of the relief 
valve. 

All backflow prevention assemblies are to be on the 
Washington State Approved List of Assemblies. Skagit PUD 
will require copies of the initial test(s) of the required 
backflow prevention assemblies and the owner will be 
responsible for subsequent annual testing and providing the 
test results to Skagit PUD. 
 
Fire Protection 
Contact the appropriate city or county fire department for 
fire protection requirements. Upon request, Skagit PUD 
can perform a computer generated hydraulic analysis of the 
existing water system to determine the available fire 
suppression flows to the development and to determine if 
water system improvements are necessary to obtain the 
required fire flow. Allow a minimum of one month for the 
analysis to be completed. 
 
Project Plan Submittals 
Please submit to Skagit PUD’s Engineering Department a 
complete set of civil, architectural, mechanical, plumbing 
and irrigation plans for review and cost estimating. 
 
Coordination With All Jurisdictions 
Skagit PUD encourages you to initiate discussion with the 
appropriate jurisdictions (e.g.; City, County, State) and 
Skagit PUD, early in your project design process to 
determine feasibility. Timeframes for obtaining certain 
permits and approvals can be lengthy. 



 

WATER SYSTEM DRAWING
REVIEW CHECKLIST 

 
www.skagitpud.org 

  

 
Revised October 8, 2013 Page 1 of 2 

 
 

Project Name:   

Developer/Owner:   

Engineer:       

Work Order No.:   Review : 1st 2nd 3rd 

Reviewed by:   Review Date:  

GENERAL INFORMATION: 

Complete Incomplete N/A  

□ □ □ Cover Sheet with Project Title, Description and Vicinity Map 

□ □ □ Drawings to show, Design Firm and Owner shown, Engineer Stamped 

□ □ □ Sheet Size  22” x 34” or  24” x 36” 

□ □ □ Sheet Index, Legend and District Work Order No. and Contract Order No. 

□ □ □ Horizontal Datum NAD 83, Vertical Datum NAVD 88 or Conversion 

□ □ □ Waterline Plan and Profile Sheets 

□ □ □ District Standard General Notes 

□ □ □ District Standard Detail Sheets (most current version) 

□ □ □ Drawing submittal version noted in Revision Block 

□ □ □ Fire Flow Data Sheet from District 

□ □ □ Fire District Signature Block 

□ □ □ Existing and Proposed easements shown and called out 

□ □ □ Assigned Property addresses and Parcel numbers of subject and adjacent properties

□ □ □ Street names and Right of Way indicated 

□ □ □ Description of project and length of water improvements in title block 

□ □ □ Complete set of civil plans 

□ □ □ Complete set of plumbing plans for non-single family residential 
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WATER SERVICE AND BACKFLOW INFORMATION 
 

Complete Incomplete N/A  

□ □ □ Every proposed water meter service – location, service size and material 

□ □ □ Fixture count and meter sizing – residential and irrigation 

□ □ □ Backflow Devices –Type, Size, Location 
 
PLAN AND PROFILE INFORMATION 
 

Complete Incomplete N/A  

□ □ □ Plan and profile view of waterline on same sheet 

□ □ □ North arrow, Horizontal and Vertical scale 

□ □ □ Survey monuments and benchmarks 

□ □ □ Contours 

□ □ □ All existing waterlines noted with District C.O. # and full year of installation 

□ □ □ Show nearest existing mainline valves and all existing meters 

□ □ □ Indicate waterline pipe size, material and length 

□ □ □ Station centerline of ROW beginning at STA 1+00, increase station from West to 
East, or from South to North. 

□ □ □ New waterline to be dimensioned to ROW, property lines, easements and/or 
nearest existing waterline 

□ □ □ Dimension format and fitting labels per District Standards 

□ □ □ Waterline to have 10’ horizontal and 18” vertical separation from sanitary sewer 

□ □ □ Waterline to have 5’ horizontal separation from storm sewer 

□ □ □ All utilities shown in plan view with conflicts and crossings shown in profile 

□ □ □ Show rim and invert elevations for all gravity lines, with pipe material noted 

□ □ □ Valves, fittings, connection types, air-vac valves, flushing assemblies, hydrants 
and services 

□ □ □ Restrained pipe lengths, or thrust block location and size shown on drawings 

□ □ □ Show pipe elbows and/or deflections (angle or radius, beginning and endpoints) 

□ □ □ Indicate proposed road cross section 

□ □ □ Show all permanent structures (bridges, walls, etc) 

□ □ □ Show all trees and landscaping and check for conflicts with meters 

□ □ □ Show any soil borings with labels 

Revise and Resubmit 



 

 

STANDARD DEVELOPER LETTER 
 

(Words or paragraphs in italics may not be needed in the letter and can be removed) 
 

DATE 
 
 
 
NAME 
COMPANY 
ADDRESS 
CITY 
 
RE:  
 
Dear Mr/Mrs/Ms.  : 
 
At your request, the Public Utility District No. 1 of Skagit County (District) has reviewed 
your plans and specifications to meet the District’s required design standards and criteria, 
as outlined in the District Water Policy.  An estimated cost for the District’s plan review, 
administration, (and) construction inspection (and connection work) of the water system 
improvements has been determined. 
 
Enclosed are the reviewed plans and specifications showing the necessary changes.  The 
plans and specifications are to be revised and resubmitted for the District’s final approval 
along with the reviewed set of plans.   Five  sets of approved plans and 
specifications are to be provided to the District prior to start of construction.  A set of 
plans indicating approval of the fire hydrant locations from the [(Mount Vernon, Sedro 
Woolley, Burlington or Skagit County Fire Marshals and County Road Permit)] is also to 
be provided.  
 
The current standard service design and bill of materials do not allow for the installation 
of a residential fire sprinkler system.  If a residential fire sprinkler system is required, or 
desired, then the service line size, the meter location and the bill of materials will need to 
be reviewed and possibly revised by the District. 
 
A private contractor will construct the water system improvements and the District will 
inspect the construction (and make the connections to the existing water system), as 
shown on the plans.  The estimated cost for the District’s plan review, administration, 
(and) construction inspection (and connection work) is $  .00.  The inspection 
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cost is based on   hours of construction to complete the installation of the water 
system improvements. 
 
The enclosed Work/Job Order Authorization form is to be signed by the owner/developer 
and returned to the District at the time you wish to proceed, along with the deposit of the 
estimated cost amount indicated above.  The individual signing the Work/Job Order 
Authorization form is also to be the individual providing the deposit.   
 
In addition to the estimated Work/Job Order cost, a System Development Fee (SDF) and 
a service installation fee are required for each metered water service.  If the metered 
water service(s) is installed by the developer’s private contractor during the mainline 
installation, the service installation fee may not be necessary. 
 
 
 
 
(TYPE I) 
 
 Present fees for Type-I standard metered water services are as follows: 

Size Service Fee SDF* Total
5/8-inch $1,280.00 $4,005.00 $5,285.00
3/4-inch $1,335.00 $6,010.00 $7,345.00
1-inch $1,360.00 $10,015.00 $11,375.00  
*SDF = System Development Fee 

 
 
 
 
(TYPE II) 
 
 Present fees for Type-II standard metered water services are as follows:

Size Service Fee SDF* Total
5/8-inch $515.00 $4,005.00 $4,520.00
3/4-inch $575.00 $6,010.00 $6,585.00
1-inch $600.00 $10,015.00 $10,615.00  
*SDF = System Development Fee 
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(TYPE III) 
 
 Present fees for Type-III standard metered water services are as follows: 

 

Size Service Fee SDF* Total
5/8-inch $320.00 $4,005.00 $4,325.00
3/4-inch $375.00 $6,010.00 $6,385.00
1-inch $375.00 $10,015.00 $10,390.00  
*SDF = System Development Fee 

 
 
The District shall adjust the SDFs on January 1 of each year.  Upon request, fees for 
metered water services larger than 1-inch can be determined by District personnel. 
 
For new water services, 2-inch and smaller, a dual check valve will be included in the 
meter assembly.  The check valves will create a closed pressure zone within the 
customer’s plumbing system.  Installation and maintenance of a thermal expansion tank 
and pressure/temperature relief valve are necessary to satisfy building regulations.  
Consult with a licensed plumber, the appropriate local building department, and the 
Uniform Plumbing Code for the specific requirements. 
 
For water services other than for single-family residences, applicants are to submit a 
complete list of fixtures with their respective equivalent fixture unit values, and minimum 
meter size necessary, based on the most current Uniform Plumbing Code (UPC).  
Irrigation demand shall also be included in these calculations.  This can be completed by 
the applicant’s licensed architect, mechanical engineer or plumber.  The portion(s) of the 
UPC (Chapter 6, Appendix A, etc.) used for fixture unit values and meter sizing is to be 
noted on the submittal, along with the preparer’s name, signature, license number and 
phone number. 
 
The District offers a deduct meter to customers whose water usage is a factor in 
determining their sewer bill.  A deduct meter is intended and available for irrigation of 
minor landscaping and other incidental uses that will not enter the local sanitary sewer 
system.  A deduct meter is installed immediately downstream of the domestic meter and 
shall not be larger than the domestic meter or 1-inch.  The current Type 2 installation fee 
for a 5/8-inch deduct irrigation meter is $ .00, a 3/4-inch deduct irrigation meter is $
 .00, and $  .00 for a 1-inch deduct irrigation meter.  Deduct meters do 
not require a SDF.  Deduct meters currently have a meter reading charge of $2.55 per 
month.   
 
The cost for metered water services 1 1/2-inch and larger is based on the actual cost of 
materials, labor and equipment to install the service, plus the SDF.  An estimated cost for 
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a metered water service installation, 1 1/2-inch and larger, can be determined by District 
personnel upon request.  The fees would be due upon application for each service. 
 
The District requires a Water Contract for each new meter with a weighting factor of 8 
or more (2-inch and larger), or group of meters (regardless of size) whose weighting 
factors sum 8 or more, as outlined in the District Water Policy.  The applicant’s 
projected usage capacity information in the form of maximum intermittent & continuous 
demands in gallons per minute and maximum day, month & annual usage in gallons is to 
be submitted for approval.  Upon receipt of projected usage capacity information, 
determination of the size and type of meter(s), District approval, and the name(s) and 
title(s) of the individual(s) responsible for signing the document, the District will prepare 
an original Water Service Contract document (draft copy enclosed).  The Water Service 
Contract must be signed in front of a Notary Public and received and signed by the 
District, along with the required System Development Fee, prior to any water usage 
through the service(s).  The Water Service Contract will be recorded with the Skagit 
County Auditor’s office and a copy of the recorded document will be available to the 
applicant for their records.   
 
Due to instances of damage to District water plant by workers performing other work for 
developers, the District requires each developer to sign a Developer’s Agreement that 
guarantees compensation for repairs to damaged water plant caused by the developer or 
his contractors.  The enclosed agreement is to be completed and returned to the District 
before construction of the water system improvements begins. 
 
A District inspector is to be on site during all work on the proposed water system.  If the 
contractor installs any water facilities without the inspector present or without approval 
of the inspector, the water facilities may be rejected or required to be exposed for 
inspection. 
 
The street sub-grade is to be established and completed where the water facilities are to 
be installed.  In addition, the sanitary and storm sewer pipelines are to be installed and 
their trenches thoroughly compacted, before installation of the water facilities.  The water 
facilities are to be installed before installation of the gas pipelines and wire utilities. 
 
The water facilities are to be accurately surveyed for alignment and grade and staked with 
offsets by the developer’s surveyor on a maximum of 50-foot intervals.  Staking of 
additional finish grades may be required, as directed by the District.  Temporary lot 
corners are to be staked for installation of the water service stubs. 
 
Connection of the proposed water system improvements to the District’s existing water 
facilities is to be coordinated with the District’s Inspector.  The developer’s private 
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contractor will be responsible for all excavation, shoring, dewatering, traffic control, 
concrete thrust blocking, backfill, compaction and surface restoration work necessary for 
the District’s connection work as indicated on the plans. 
 
Currently, the static water pressure within the proposed development is approximately   
to   pounds per square inch (psi).  The water pressure is calculated on a hydraulic 
grade line of   feet above mean sea level (AMSL).  Pressure over 80 psi is considered 
higher pressure and the Uniform Plumbing Code states an approved pressure reducing 
valve preceded by an adequate strainer along with a pressure relief valve be installed on 
the customer’s  private plumbing system and the pressure be reduced to a maximum of 80 
psi within the plumbing system.  
 
Pressure below 40 psi is considered lower pressure and is less than most people prefer.  
The customer may wish to consider installation of a booster pump with a low-pressure 
cut-off switch, pressure tank and pressure relief valve on their private plumbing system 
and/or over-sizing the pipeline and household plumbing. 
 
The current Washington Administrative Code (WAC) 246-290-490, states the water 
purveyor is to protect the public water system from contamination via cross connections.  
The water purveyor’s responsibility for cross connection control begins at the water 
supply and ends at the point of delivery to the consumer’s water system, the water meter.  
Under RCW 19.27, the Administrative Authority (building department) is responsible for 
cross connection protection within the consumer’s water system and property lines. 
 
To protect the public water supply, the District may require premise isolation of a facility 
based on the highest potential health risk from potential or actual onsite cross connection 
and/or within the building.  Appropriate planning should address the possible 
requirement of a Reduced Pressure Backflow Assembly (RPBA) or Double Check Valve 
Assembly (DCVA) to be installed immediately after any metered water service or fire 
service connection, now or in the future.  DCVAs can be installed below ground with 
brass plugs in the test cocks.  RPBAs are to be installed above ground and protected from 
freezing and abuse and with a minimum of 12-inches of clearance below the assembly to 
finish grade.  If the RPBA is installed in an above ground enclosure, the enclosure must 
have a drain opening adequately sized to handle the maximum flow of the relief valve.   
 
The District’s Cross connection Control Coordinator has reviewed the project plans for 
cross connection concerns and has the following comments: 
1. Domestic Water Service. 

A. The District is requiring premise isolation on the domestic water service due to 
the potential health risks from cross connection onsite and within the buildings.  A 
Reduced Pressure Backflow Assembly (RPBA)/Double Check Valve Assembly 
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(DCVA) is required to be installed immediately after the domestic meter.  The 
RPBA is to be installed above ground with a minimum of 12-inches of clearance 
below the assembly to finish grade and protected from freezing and abuse.  If the 
RPBA is in an above ground enclosure, the enclosure must have a drain opening 
adequately sized to handle the maximum flow of the relief valve.  A DCVA can be 
installed in a below ground vault, with brass plugs in the test ports. 

B. If items (a) & (b) below are satisfactorily addressed, the District will not require 
premise isolation on the domestic water service at this time.  If premise isolation 
is required now or in the future, the necessary backflow assembly is to be located 
immediately after the water meter. 
a) If Boilers and/or single wall heat exchangers are installed the District will 

require premise isolation with a RPBA. 
b) If sewage pumps are installed on site the District will require premise 

isolation with a RPBA. 
c) Floor drains.  If trap primer valves are installed, they require an “approved 

air gap”.  Air gaps must be vertically oriented with a distance of at least twice 
the inside diameter of the inlet pipe, but never less than one inch.  Trap 
primer valves with an internal air gap may not meet the requirement of an 
“approved air gap”.  An approved air gap fitting may be available from the 
trap primer valve manufacturer or an approved air gap can be plumbed.  
Approved air gaps are to be accessible for yearly inspection.  If an approved 
air gap is not installed the District will require premise isolation with a 
RPBA. 

d) Hose bibs and mop/service sinks with threaded outlets require an 
Atmospheric Vacuum Breaker (AVB).  If AVBs are not installed the District 
will require premise isolation with a DCVA. 

e) No other items of concern were found during the District’s initial review of 
the plans submitted.  If plans are revised, there are plumbing changes during 
construction, or further review and inspection raise other cross connection 
items of concern, they will need to be addressed prior to providing water 
service.  Premise isolation with a RPBA may be necessary. 

2. Deduct Irrigation Meter.  A DCVA is required to be installed immediately after the 
meter.  A DCVA can be installed below ground with brass plugs in the test ports.  If 
the irrigation system has chemical injection, a RPBA will be required.  The RPBA is 
to be installed above ground and protected from freezing and abuse. 

3. Fire Service.   
A. A Double Check Detector Backflow Assembly (DCDA) for the fire sprinkler 

system is to be installed within a below ground vault near the property line with 
brass plugs in the test ports.  The assembly will require a Badger Recordall 
meter, supplied by the District, reading in cubic feet, with the remote read 
transmitter installed within 6-inches of the hinge side of the vault lid.  The 
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contractor is to coordinate with the District for inspection of the DCDA and 
connection to the public water system. 

B.  
a) If chemical additives are used in any portion of the fire protection system, a 

Reduced Pressure Detector Assembly (RPDA) is required in lieu of a DCDA.  
RPDA’s are to be installed above ground with a minimum of 12-inches of 
clearance below the assembly to finish grade, and protected from freezing and 
abuse.  If the RPDA is installed in an above ground enclosure, the enclosure 
must have a drain opening adequately sized to handle the maximum discharge 
rate of the relief valve. 

b) A Double Check Detector Assembly (DCDA), which is to be located at the 
property line, within a below ground vault, is required to be installed on the 
fire sprinkler system.  The assembly is to be installed with a Badger Recordall 
meter, reading in cubic feet, with the remote read transmitter installed 6-
inches from and on the hinge side of the vault lid.  Brass plugs in the test 
cocks are also required.  The meter will be supplied by the District and be 
included in the charges on the Work Order. 

 
Contact the authority having jurisdiction (Skagit County, MV, SW, or Burlington 
Building Department) for their cross connection requirements for the water system within 
the facility. 
 
Prior to any water usage, the District will inspect the facility for other unforeseen cross 
connection items of concern. 
 
All backflow prevention assemblies are to be on the Washington State Approved List of 
Assemblies.  District inspection of the installed assemblies will be necessary.  The 
assemblies are to be tested by a Washington State Certified Backflow Assembly Tester 
(BAT) and copies of the test reports submitted to the District.  The building owner will be 
responsible for following annual testing and providing the test results to the District. 
 
Please submit a complete set of architectural, mechanical, plumbing and irrigation plans 
for review of any cross connection concerns.  After review, any backflow prevention 
requirements will be forwarded to you, the (Mount Vernon, Burlington, Sedro Woolley, 
Skagit County) building authority and the developer/engineer. 
 
Upon request, the District can perform a computer generated hydraulic analysis of the 
existing water system to determine the available fire suppression flows to the 
development and to determine if water system improvements(s) are necessary to obtain 
the required fire flow.  Please provide the Fire Marshal’s fire flow requirement for the 
analysis.  Allow a minimum of one month for the analysis to be completed. 
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Private fire sprinkler systems, installed by a licensed private contractor, are to be 
inspected by a District representative during installation from the connection point to the 
District’s system up to and including the backflow prevention assembly.  Upon 
completion of the private fire pipeline, it is to be pressure tested, flushed and a 
satisfactory health sample(s) taken.  Please allow 48 hours notice to schedule an 
inspector for the installation work, witness the pressure test and take the health sample.  
The developer is to supply the health sample bottle(s) and the inspector will collect the 
actual samples(s). 
 
The contractor installing the private fire pipeline to the building sprinkler system is to 
contact the local fire department for their requirements.  The contractor is to contact the 
District and the (Skagit County, MV, SW, Burl) Fire Marshal before pressure testing and 
hydro-flow testing the private fire pipeline. 
 
The fire service will be subject to a charge for standby water for fire protection.  
Currently the monthly charge for a  -inch fire service is $  . . 
 
A hydraulic analysis of the District’s existing distribution system was performed, at a 
location  , to determine 
its capacity to support fire suppression flows, using a computer-generated hydraulic 
model of the distribution system, assuming peak hour demands and a fully functional 
distribution system.  The results of the analysis are: 

1.   psi static pressure. 
2.   psi residual pressure at   gpm. 
3.   psi residual pressure at   gpm. 
4.   psi residual pressure at    gpm. 

Also, please find enclosed a two page completed fire suppression flow capacity form with 
the results of the analysis. 
 
The fire suppression flow of    gpm is limited by (a minimum of 20-psi residual 
pressure/water velocity) within the water distribution system, which is located    
of the Development.  This fire flow would result in water velocity in pipelines exceeding 
the District’s design requirements and could cause a catastrophic failure of the water 
lines due to surge pressures, would violate the District’s development regulations and is 
in no way endorsed by the District.  See the attached Statement of Fire Suppression Flow 
Capacity. 
 
In the District’s endeavors to meet capacity and pressure requirements within the water 
distribution system, and to provide for future system demands, as outlined in the District 
Water Policy, the District has determined that it is in the District’s best interest for the 
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proposed pipeline on    to be upsized 
from the customers/developers required size of 8-inch pipe to  -inch, as 
shown on the plans.  Therefore, the developer is required to assume the cost to install 
a(n)  -inch pipeline and the District agrees to pay the developer the materials 
cost difference between  -inch and  -inch 
materials which is estimated to be $  .00.  Prior to 
construction, the enclosed Water Pipeline Upsizing Agreement is to be completed and 
returned to District for the General Manager’s signature.  A copy will be returned for 
your records. 
 
An Environmental Checklist is to be completed for the installation of all water pipelines 
over eight (8)-inches in size.  The applicant’s consultant and/or private engineer is to 
prepare an Environmental Checklist for submittal to the lead agency for review.  The 
District may be the lead agency, if the Environmental Checklist is to be prepared for the 
water pipeline(s) only.  If an Environmental Checklist is to be prepared for the project, 
the following statements should be provided to the Lead Agency for inclusion in their 
Environmental Checklist prior to issuance of their Threshold Determination for the 
project: 
 

 Environmental Health.  During the construction phase, any new water 
pipeline(s) will be disinfected with a chlorine solution.  All chlorinated water 
must be neutralized prior to discharge.  The disinfectant water and chlorinated 
potable water, if discharged in sufficient quantities, may be deleterious to aquatic 
life. 

 Utilities.  All water pipelines are sized to provide adequate water volume for 
domestic and/or fire flow requirements and may require installation of a water 
pipeline in excess of eight (8) inches in diameter. 

 
The District requires contractors installing water system improvements to be licensed and 
bonded within the State of Washington, and a copy of their license is to be submitted to 
the District prior to construction.  The contractor is to submit a certificate of insurance to 
my attention, showing Public Utility District No 1 of Skagit County, Post Office Box 
1436, Mount Vernon, Washington 98273, as the certificate holder and additional insured 
with respect to   (insert project name and address)    and 
with minimum amounts as indicated on the enclosed example. 
 
A list of materials, indicating the manufacturer, model, and size to be used in the 
installation of the water system improvements is to be submitted to the District for 
approval before construction. 
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All permits necessary for the installation of the proposed water system improvements will 
be the responsibility of the developer, engineer, or contractor to acquire and submit 
copies to the District, prior to construction.  The WSDOT/BNSF Railroad permit shall be 
prepared by the engineer, in the District’s name, and signed by a District representative. 
 
A standard refund agreement will be completed which may provide for some refund of 
your water pipeline investment if other lateral connections are made to the pipeline 
extension which the owner/developer financed.  The agreement would be for a 10-year 
period.  A customer/developer shall not be eligible for latecomer refunds for land they 
owned at the time of the water main installation.  The amount of the refund and total fees 
to be collected for other connections will be determined upon completion of the project.  
Enclosed is a copy of the District’s standard refund agreement form. 
 
The following items are required to be completed before construction can begin as 
outlined in the District Water Policy: 

1. Receipt of the enclosed, signed Work Order Authorization form. 
2. Receipt of the enclosed, signed Developer’s Agreement form. 
3. Deposit of the estimated cost. 
4. District’s stamp and signature approving the water pipeline plans. 
5. Fire Department hydrant location approval. 
6. Submittal of  five  sets of approved construction drawings. 
7. Certificate of insurance. 
8. Copy of Contractor’s License. 
9. List of materials. 
10. Copies of required permits. 
11. Pre-construction conference. 
12. Third party easements. 

 
Upon completion of construction, the following items are to be completed prior to 
acceptance of the proposed water improvements.  Allow a minimum of two weeks from 
the completion of the following items until the time the project is accepted.  Services for 
your project cannot be purchased or activated until the District Commission accepts the 
project. 

1. A minimum of a 20-foot wide Easement (as shown on the plans) is required for 
installation of the public water pipeline across private property.  The easement 
legal description is to be provided by the project’s engineer and submitted to the 
District for preparation of the easement document.  The easement document will 
be forwarded to you for notarized signatures and is to be returned to the District 
for recording.  A copy of the recorded document will be provided.  Alternatively, 
the easement location and enclosed easement statement can to be shown on the 
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face of the recorded plat.  A copy of the recorded plat is to be provided to the 
District. 

2. A Bill of Sale is to be completed to transfer ownership of the water system 
improvements to the District.  The District will prepare the Bill of Sale for the 
owner/developer’s signature(s) after submittal of an itemized list of materials 
installed, showing item, quantity, unit price and cost, along with a lump sum cost 
for labor and equipment and the cost for engineering of the water system.   

3. The As–Built information is to be compiled on a final set of drawings, stamped 
and signed by an engineer licensed in the State of Washington.  They shall be 
either on a clear top quality photocopy Mylar or on a Computer Disk (CD-R), 
with a paper copy.  A drawing submitted on a CD media shall be in AutoCAD 
R2010.dwg format, and archived with all x-references, including the title block 
and borders being a permanent part of the drawing.  Drawings submitted in “Plot” 
format (.plt) are not acceptable. 

4. A Water Service Contract is enclosed for your signature. 
5. A Backflow Assembly Test Report(s) will be submitted. 
6. The amount of the Maintenance Bond will be based on a percentage of the full 

installed value of the water plant as stated in the District Water Policy.  Enclosed 
are a standard Maintenance Bond, Deposit in Lieu of a Maintenance Bond and an 
Irrevocable Letter of Credit in Lieu of a Maintenance Bond either of which you 
can use. 

7. Enclosed is a Maintenance Agreement for Governmental Agency.  It is required 
in an amount equal to the full installed value of the water plant.  The Maintenance 
Agreement will be in effect for a one year from the date of project acceptance by 
the District Commission.  Please let me know if the contractor is responsible, as 
this would require a different type of Maintenance Agreement. 

 
The estimated costs herein may be revised, if necessary, to reflect changes in costs and 
fees at the time you wish to proceed.  After final accounting of the work, the 
owner/developer will be billed additional costs incurred or refunded the unused balance 
of the deposit. 
 
The comments in this letter are based on information available at the time of writing.  
Modification to the water system or policy change can make the information provided 
outdated.  A re-evaluation of the comments is necessary one year after the date of this 
letter. 
 
It is recommended the District be provided with as much lead-time as possible for final 
plan review to avoid lengthy delays. 
 
Please distribute this letter to all parties involved. 
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If you have any questions or I can be of further assistance, please contact me. 
 
Sincerely, 
 
 
 
Engineer 
Title 
 
(Secretary’s initials) 
 
Enclosures 
 
cc: Developer 

Contractor  
District Inspector 
Lorna Parent, Skagit County Department of Health 
Becky Zorn, Cross Connection Control Coordinator 
Building Department (Skagit County, MV, SW, Burlington) 
Fire Marshal (Skagit County, MV, SW, Burlington) 



 
 

 
Revised September 17, 2002 C.O.  

W.O.  

PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY 
1415 Freeway Drive 
Post Office Box 1436 

Mount Vernon, WA  98273 
 

DEVELOPER'S AGREEMENT 
 
 
 

   
NAME OF OWNER OR DEVELOPER 
 
   
ADDRESS 
 
   
TELEPHONE 
 
hereinafter referred to as the "Developer", acknowledges awareness of certain water mains and 
other water plant facilities located within and adjacent to the boundaries of the property being 
developed by the Developer, known as 
 
   
DEVELOPMENT 
 
in Skagit County, Washington.  These lines are owned, or are intended to be owned after 
completed construction, by PUBLIC UTILITY DISTRICT NO 1 OF SKAGIT COUNTY, 
WASHINGTON, hereinafter referred to as the "District". 
 

The Developer certifies that final grade has been established throughout the construction 
area of the above development.  The Developer accepts financial responsibility to re-locate the 
water lines vertically and/or horizontally if grades are changed. 

 
Also, the Developer agrees that, if any damage or imminent impairment to water plant is 

caused by Developer, his employees or independent contractors in the construction contemplated 
by the Developer, the Developer will pay within thirty (30) days of the submission of billing for 
repair or replacement of facilities so damaged.  If such payment is not made within said time 
limit and District is compelled to bring suit to collect said amount, Developer agrees to pay all 
court costs and reasonable attorney's fees. 

 
 

    
DATE  NAME OF OWNER OR DEVELOPER 

 
  
TITLE 



 
 
 
 
 
 
Please Return To: 
Public Utility District No. 1 of Skagit County 
Post Office Box 1436, 1415 Freeway Drive 
Mount Vernon, WA 98273 
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WATER SERVICE CONTRACT 
 
This Contract is entered into this   day of  , 2013, between Public 
Utility District No. 1 of Skagit County, hereinafter referred to as the “District” and   
   or its successor or 
assigns, hereinafter referred to as the “Applicant”. 
 
The Applicant is entering into this Contract to secure a water service(s) for the property located at  
     , Washington.  The parcel 
is located in the   1/4 of Section  , Township   N, Range   E, under 
Assessor’s Tax Number   , Parcel Number   .  The District owns and 
operates a water distribution system at the location of the proposed service(s) and is willing to supply 
water to the Applicant under the following terms and conditions: 

1. The District’s Water Policy Manual, Section 4.2 (or its successor) requires a Water Service 
Contract for all new water meters serving a property, when the summed weighting factor of the meter(s) 
is 8 or more.  Said Water Policy Manual also requires the Applicant’s projected capacities [flow rate(s) 
and usage] be listed herein (a copy of the current Water Policy Manual, Section 4.2, has been provided to 
the Applicant and its terms and conditions are incorporated herein by this reference). 

2. Meter installation costs.  The Applicant shall be responsible for paying all costs associated with 
installing water services to the District system as required by the District Water Policy Manual, Appendix 
A, Table A-8. 

3. System Development Fee (SDF): The District and the Applicant agree that the Applicant has the 
following meter(s) that all serve this property: 

Meter size 
& type 

Weightin
g Factor 

(*) 

Projected Maximum 
Continuous & 

Intermittent Flow 
Rates 

Projected maximum daily, monthly 
& annual usage SDF 

6-inch 
compound 50 ____ gpm continuous 

____ gpm intermittent 

Maximum day demand: ____ gallons. 
Peak month (____) demand: ____ gallons. 

Maximum annual usage: ____ gallons. 
$117,500.00

 

 (*) = from District Water Policy Manual Section 4.2 

Based on the cumulative weighting factor(s) or meter size(s) and the projected capacities identified above, 
the Applicant agrees to pay a SDF of $ .00. 
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The District may review usage history as needed.  If any projected capacity is not put to beneficial use 
within any 36-month period after contract execution, Applicant agrees that the District has the right to 
reduce authorized capacity(ies) to the maximum during that three-year period plus ten percent (10%).  
District will notify Applicant within 90 days of capacity changes, and will record the notification as an 
amendment to this Contract in accordance with item # 11 below.  The District will automatically review 
usage history every three years for the same. 

If Applicant desires an increase in any of the capacities listed in this Contract, as amended, Applicant 
agrees to contact the District, no less than 120 days before added capacity is needed, to request District 
approval, and if approved, shall be documented in accordance with item # 11 below. 

Per Water Policy Manual Section 4.2, if the Applicant’s use through any contract meter exceeds any 
listed capacity, the District reserves the right to require the Applicant to modify the use to those listed in 
the Water Contract.  If the Applicant has not modified the use through that meter(s) to those listed in the 
Water Contract within 120 days of the notice requesting the modification of use, the Contract will be 
amended in writing, in accordance with item # 11 of this contract, and the Applicant will be responsible 
for any mitigation deemed necessary.  Mitigation shall be determined by the District, and may include, 
but is not limited to, additional charges and/or water system improvements including all associated costs. 
In consideration for approval of the initial service and as a condition of continued service, Applicant 
specifically agrees, covenants and contracts to pay any additional charges and/or water system 
improvement costs when charged.  In the event Applicant fails to pay the additional charges and/or water 
system improvement costs as set forth herein when due, the District shall terminate service under this 
Contract. 

4. Each meter serving other than a single family residence shall be selected: (1) based on the sizing 
requirements of the most recently adopted IAPMO Uniform Plumbing Code, (2) to have an annual usage 
of not more than fifty percent (50%) of the safe maximum operating capacity of the meter per year, and 
(3) if the proposed use generally has a pattern of continuous flow (a relatively consistent flow for six 
hours or more), to flow not more than 50% of the safe maximum operating capacity of the meter during 
such periods of continuous flow.  The safe maximum operating capacity rating shall be per American 
Water Works Association (AWWA) Standards for each type and size of meter.  If an AWWA Standard 
does not exist for a certain type and size of meter, the District shall determine the rating. 

5. The cost of water shall be at the current water rate schedule at the time of each billing. 

6. The District shall not be liable to the Applicant or the Applicant’s agent(s) for damages, breach of 
Contract, or for interruption of service or curtailment of supply for any cause.  The Applicant shall hold 
the District harmless from any claim for damages by third parties, to the extent that the claim arises out of 
Applicant’s negligence. 

7. The Applicant agrees that if problems arise related to water system source capacity or hydraulics, 
water for irrigation or other non-domestic demands can be limited or discontinued.  Water for irrigation is 
recommended during, and may be limited to, “off peak” hours of 10:00 PM to 5:00 AM each day, or such 
hours as the District may prescribe.  The Applicant agrees to adhere to such limitations or 
recommendations as a condition of service. 

8. The Applicant recognizes that all water will contain chlorinous compounds which are dangerous 
to aquatic life.  Depending on hydraulic flows within the distribution system, pH levels may exceed 10.  
The Applicant shall pursue, with reasonable diligence, the protection of aquatic life onsite and offsite of 
the Applicant’s property and, upon failure to do so, shall hold the District harmless from any damages 
arising therefrom. 

9. Water quality may vary in the future due to the result(s) of the Federal Safe Drinking Water Act 
or other requirements. 
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10. The Applicant agrees to install and to maintain a backflow prevention assembly approved for 
installation in Washington State on all irrigation service(s) and on such other water service(s) as may be 
required by the District and State/federal health authorities.  The type and model of assembly(ies) 
necessary must be approved by the District. 

11. Compliance with this Contract shall be a condition of service through this meter(s) and shall be 
binding upon Applicant’s successors or assigns.  Increases in water volumes, meter sizes, meter 
quantities, and other material changes in water demand or ownership data shall be documented in a 
written amendment(s) to, or rewriting of, this Contract. 

12. Applicant non-compliance with this Contract shall result in cancellation of service. 

13. All or part of this Contract may be superseded, deleted, or enhanced by future District 
regulations. 

This Contract and all disputes arising hereunder shall be governed by Washington State Law.  Venue 
shall be in the Superior Court of the State of Washington for Skagit County.  In any action hereon the 
prevailing party, in addition to other remedies, shall be entitled to actual costs and attorney fees.  
 

IN WITNESS WHEREOF, the Parties hereto have executed this Contract effective the day and 
year first above written. 
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APPLICANT’S NAME HERE PUBLIC UTILITY DISTRICT NO. 1 
  OF SKAGIT COUNTY 
 
    
   Robert B. Powell, General Manager 
STATE OF   
COUNTY OF   
 
 (Corporate, Partnership) 
 
I certify that I know or have satisfactory evidence that  
is the person who appeared before me, and said person acknowledged that (he/she) signed this instrument, 
on oath stated that (he/she) was authorized to execute the instrument and acknowledged it as the  
of  
to be the free and voluntary act of such party for the uses and purposes mentioned in the instrument. 
 
I certify that I know or have satisfactory evidence that    is the person who appeared 
before me, and said person acknowledged that he signed this instrument, on oath stated that he was 
authorized to execute the instrument and acknowledged it as   of   
 to be the free and voluntary act for the uses and purposes mentioned in the instrument. 
 
I certify that I know or have satisfactory evidence that    is the person who appeared 
before me, and said person acknowledged that she signed this instrument, on oath stated that she was 
authorized to execute the instrument and acknowledged it as   of    
 to be the free and voluntary act for the uses and purposes mentioned in the instrument. 
Date:  
    
  Notary Public in and for the State of   
  My appointment expires:  
 
 
 
 
 
 
 
 
 
 
STATE OF WASHINGTON 
COUNTY OF SKAGIT 
I certify that I know or have satisfactory evidence that Robert B. Powell is the person who appeared 
before me, and said person acknowledged that he signed this instrument, on oath stated he was authorized 
to execute the instrument and acknowledged it as the General Manager of Public Utility District No. 1 
of Skagit County to be the free and voluntary act of such party for the uses and purposes mentioned in 
the instrument. 
Date:     
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  Notary Public in and for the State of Washington 
  My appointment expires:  
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PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY 
WORK/JOB ORDER AUTHORIZATION 

 
Work Order No.   
Job Order No.   Within PTBA (SKAT)    YES    NO 
Construction Order No.  
 
PROJECT NAME: 
TYPE TITLE HERE IN ALL CAPS 
 
Description of work to be done:   
   
   
 
Work Order Estimated Cost  $ 0.00  
Job Order Estimated Cost $ 0.00  
System Development Fee $ 0.00  

Project’s Estimated Cost $ 0.00  
 
Customer Name:   
Mailing Address:   
City, State, Zip:   
Daytime Telephone No.:   
 
Upon receipt and in consideration of the projects estimated cost of $ .  Customer 
hereby authorizes Public Utility District No. 1 of Skagit County to schedule and perform the above-
described work. 
 
Customer agrees that if any damage, impact, or imminent impairment to District property is caused by 
Customer, customer’s employees, independent contractors, subcontractors or any other person acting as 
customer’s agent during the construction of this project, Customer will pay for any necessary repairs or 
replacement of property so damaged. 
 
Customer understands that all project tasks and costs herein are estimated only.  Customer also 
understands that the final actual project cost may be lower or higher than the District estimate.  After final 
accounting of the work, Customer understands that any additional costs incurred will be billed or any 
unused funds previously received as consideration will be returned to the Customer. 
 
If it is necessary for the District to bill the Customer, Customer agrees to pay in accordance with the 
District’s billing policy.  Customer also agrees to pay any additional fees that the District may incur 
should the collection process be necessary.  Customer agrees water may be terminated for non-payment. 
 
    
  Date 
 
    
  Printed Name 
 
    
  Printed Title 
 
Barbara Barthel # 114 
Engineering Technician    
  Signature of Customer 
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PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY 
WORK/JOB ORDER AUTHORIZATION FOR GOVERNMENTAL AGENCY 

 
Work Order No.   
Job Order No.   Within PTBA (SKAT)    YES    NO 
Construction Order No.  
 
PROJECT NAME: 
TYPE TITLE HERE IN ALL CAPS 
 
Description of work to be done:   

  

  

Work Order Estimated Cost  $ 0.00  
Job Order Estimated Cost $ 0.00  
System Development Fee $ 0.00  
Project’s Estimated Cost $ 0.00  
 
Customer Name:   
Mailing Address:   
City, State, Zip:   
Daytime Telephone Number:   
 
Upon the District’s receipt of Work/Job Order Authorization, the Governmental Agency authorizes Public 
Utility District No. 1 of Skagit County to schedule and perform the above-described work and to bill 
them, upon completion, for the work performed. 
 
Customer agrees that if any damage, impact, or imminent impairment to District property is caused by 
Customer, customer’s employees, independent contractors, subcontractors or any other person acting as 
customer’s agent during the construction of this project, Customer will pay for any necessary repairs or 
replacement of property so damaged. 
 
Customer understands that all project tasks and costs herein are estimated only.  Customer also 
understands that the final actual project cost may be lower or higher than the District estimate.  After final 
accounting of the work, Customer understands that any additional costs incurred will be billed. 
 
The customer agrees to pay in accordance with the District’s billing policy.  Customer also agrees to pay 
any additional fees that the District may incur should the collection process be necessary. 
 
    
  Date 
 
    
  Printed Name 
 
    
  Printed Title 
Barbara Barthel # 114 
Engineering Technician    
  Signature of Customer 
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PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY 
UTILITY MAINTENANCE BOND 

 
 KNOW ALL MEN BY THESE PRESENTS:  That Principal and Surety executing this Bond are 
held and firmly bound unto the Public Utility District No. 1 of Skagit County, State of Washington 
(“District”), in the penal sum of  /100 Dollars  
($  .00) for the payment of which Principal and Surety bind themselves and their heirs, 
executors, administrators, successors and assigns, all jointly and severally, by these presents. 
 

 WHEREAS, Principal has undertaken the installation of facilities described as     
               
(C.O. #  ; W.O. #  -  ) in full compliance with the District’s standard plans, 
specifications and standards which the District Engineering Manager has determined to be substantially 
complete as of Tuesday,    , 20 . 
 
NOW, THEREFORE, if Principal shall maintain and repair said facilities free from defects in materials or 
workmanship for a period of not less than one (1) year after the date of acceptance of the facilities by 
the District’s Commission, then this obligation shall be null and void, otherwise to remain in full force 
and effect. 

EMERGENCY REPAIRS: 
If in the opinion of the District Engineering Manager, a condition exists which affects life and/or 

property requiring repair(s) of an emergency nature which preclude prior notification of Principal, the 
District Engineering Manager shall cause such work to be done with all reasonable dispatch, and notify 
Principal as soon as practicable of the nature and cost of said emergency repairs.  Principal and Surety 
shall reimburse the District for the costs of any such emergency repairs within thirty (30) days of receipt 
of invoice from the District therefore. 

NON-EMERGENCY REPAIRS: 
Non-emergency maintenance and repair(s) shall be promptly performed by Principal upon receipt 

of written notice from the District Engineering Manager directing the performance of such work.  Such 
notice shall also be sent to Surety.  If Principal fails to commence work within seven (7) calendar days of 
such notice, the District may perform the work at the expense of Principal and/or Surety. 

One (1) year after the date of acceptance of the facilities as indicated above, the District shall 
inspect subject facilities.  If subject facilities are in a condition satisfactory to the District Engineering 
Manager, then this obligation shall be void; otherwise, the District shall give notice to Principal and 
Surety of necessary maintenance and repair and, in such case, this Bond shall remain in full force and 
effect until the facilities are finally accepted in writing by the District Engineering Manager. 

In the event that Principal and/or Surety fail to perform non-emergency repair(s) or maintenance 
pursuant to notice from the District, and the District, through its own employees or through contract of 
services, shall perform the repair(s) or maintenance required, Principal and Surety do hereby agree to 
reimburse the District for all costs incurred by the District in completion of said work and do further agree 
to pay an additional sum to the District equal to such District’s expenses which shall be stipulated to 
reimburse the District for its general and administrative expenses to enforce the conditions of this Bond.  
Principal and Surety do hereby further contract and agree that the prevailing party in any litigation arising 
out of or relating to this Utility Maintenance Bond shall be awarded its Attorneys’ fees and all costs 
(whether or not otherwise recoverable by statute or Court Rule) incurred in such litigation.  The venue for 
any such litigation shall be in Skagit County, Washington. 
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SIGNED, sealed and delivered this   day of  , 2013. 
 

    

    
PRINCIPAL SURETY 

By:  By:  
 Attorney-in-Fact 

Washington Contractor’s License No: 

    
 (Name of Agent) 

    
Address Agent’s Address 

    
City State Zip City State Zip  

Phone No:  Phone No:  

Fax No:  Fax No:  

E-Mail address:  E-Mail address:  

  

 ATTACH POWER OF ATTORNEY 
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AGREEMENT 
DEPOSIT IN LIEU OF MAINTENANCE BOND 

PROJECT NAME:          

C.O.#:      W.O.#      
 
 THIS AGREEMENT made and entered into in triplicate this   day of    , 2013 
by and between       , hereinafter referred to as “Developer”, 
 and         , hereinafter referred to as “Bank”, 
whose mailing address is           
    and PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY, 
WASHINGTON, 1415 Freeway Drive, Post Office Box 1436, Mount Vernon, WA 98273, hereinafter 
referred to as “District”. 
 
 WHEREAS, District requires a guaranty by Developer insuring, for a period of one (1) year 
following the date of District’s Letter of Acceptance of the below described facilities, that the facilities 
are free from defects including materials and workmanship, and 
 
 WHEREAS, Developer herein wishes to deposit funds with the Bank named above in lieu of a 
bond to guaranty maintenance and repair of the below described facilities at the development located at  
    Washington. 
 
 IN CONSIDERATION of the mutual covenants set forth below, the undersigned parties do 
covenant and agree as follows: 
 
1. District agrees that Developer, in lieu of posting a maintenance bond with respect to the water 

main facilities (hereafter referred to as “facilities”) may deposit with the above-named Bank the 
sum of    Dollars  
($ .00) to guaranty that Developer shall maintain and remedy the facilities 
from defects for a period of one (1) year following the date of the Letter of Acceptance by the 
District of the facilities.  Said Letter of Acceptance can be issued or become effective upon 
execution of this Agreement. 

 
2. Bank agrees to retain the deposit in lieu of bond upon the following conditions: 

 
2.1 No withdrawals will be made on the deposit account without the written approval of the 

District’s General Manager or his designated representative. 
 
2.2 Release of any remaining funds to the Developer, prior to completion of the one (1) year 

period will not be made without the written approval of the District’s General Manager or 
his designated representative. 

 
2.3 Funds shall be released to the District for maintenance or repair of defects upon the 

written demand of the District’s General Manager or his designated representative. 
 
2.4 Signing of this Agreement by the Bank acknowledges receipt of the deposit in the Bank 

by the Developer, under Account No.     , for the purposes stated 
and under the terms and conditions stated herein. 

 
2.5 Developer shall be responsible for any charges or costs charged by the bank for the 

deposit in lieu of bond. 
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3. Developer agrees that it has deposited funds with the Bank and that the sum set forth above is for 
the purposes stated and in accordance with the terms and conditions stated above. 

 
4. Developer agrees and understands that the purpose of this deposit in lieu of bond is to guaranty 

the payment to the District of costs of repair that may become necessary during the first year of 
operation; and that this deposit secures payment for replacement of any or all of the facility if it is 
determined by the District that the defects are excessive to the point that the facilities cannot be 
relied upon for a long, trouble-free life. 

 
5. The Developer agrees that, in the event the cost of repair or replacement of defects exceed the 

amount posted herein, the Developer will be responsible for, and immediately deposit sufficient 
funds to pay for, the necessary repair or replacement. 

 
6. The District shall notify the Bank of any known condition that, in the District’s opinion, 

constitutes a lawful claim against said funds for repair or replacement deemed necessary.  District 
notification shall be submitted timely and not later that one year from date of acceptance. 

 
7. In the event of a dispute between the Developer and the District over the terms and conditions 

hereof or any claims pursuant the prevailing party shall be entitled to their attorney fees and costs.  
This Agreement and all disputes arising hereunder shall be governed by Washington State law.  
Venue shall be in the Superior Court of the State of Washington for Skagit County. 

 
DEVELOPER:   
 (TYPED NAME) 

 Address:   
   

 By:  
  Its:  
 Date:    
 
BANK:   
 (TYPED NAME) 

 Address:   
   

 By:  
  Its:  
 Date:    
 
DISTRICT: PUBLIC UTILITY DISTRICT NO. 1  
 OF SKAGIT COUNTY, WASHINGTON 
  
  
 By:  
 Robert B. Powell, General Manager 
 
 Date:    
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AGREEMENT 
IRREVOCABLE LETTER OF CREDIT IN LIEU OF MAINTENANCE BOND 

PROJECT NAME:          

C.O.#:      W.O.#      
 
 THIS AGREEMENT made and entered into in triplicate this   day of       , 2013 
by and between      , hereinafter referred to as “Developer”, and   
   , hereinafter referred to as “Bank”, whose mailing address is    
          and PUBLIC UTILITY 
DISTRICT NO. 1 OF SKAGIT COUNTY, WASHINGTON, 1415 Freeway Drive, Post Office Box 1436, 
Mount Vernon, WA 98273, hereinafter referred to as “District”. 
 
 WHEREAS, District requires a guaranty by Developer insuring, for a period of one (1) year 
following the date of District’s Letter of Acceptance of the below described facilities, that the facilities 
are free from defects including materials and workmanship, and 
 
 WHEREAS, Developer herein wishes to provide an irrevocable letter of credit from, the Bank 
named above in lieu of a bond to guaranty maintenance and repair of the below described facilities at the 
development located at    
   , Washington. 
 
 IN CONSIDERATION of the mutual covenants set forth below, the undersigned parties do 
covenant and agree as follows: 
 
District agrees that Developer, in lieu of posting a maintenance bond with respect to the water main 
facilities (hereafter referred to as “facilities”) may provide an irrevocable letter of credit with the above-
named Bank for the sum of    Dollars  
($  ) to guaranty that Developer shall maintain and remedy the facilities from defects 
for a period of one (1) year following the date of the Letter of Acceptance by the District of the facilities.  
Said Letter of Acceptance can be issued or become effective upon execution of this Agreement. 
 
2. Bank agrees to provide an irrevocable letter of credit upon the following conditions: 

 
2.1 Release of the irrevocable letter of credit to the Developer, prior to completion of the one 

(1) year period will not be made without the written approval of the District’s General 
Manager or his designated representative. 

 
2.2 Funds shall be released to the District for maintenance or repair of defects upon the 

written demand of the District’s General Manager or his designated representative. 
 
2.3 Signing of this Agreement by the Bank acknowledges creation of an irrevocable letter of 

credit in the Bank by the Developer, under Account No.     , for the 
purposes stated and under the terms and conditions stated herein. 

 
2.4 Developer shall be responsible for any charges or costs charged by the bank for the 

irrevocable letter of credit. 
 

3. Developer agrees that an irrevocable letter of credit has been established with the Bank and that 
the sum set forth above is for the purposes stated and in accordance with the terms and conditions 
stated above. 



 
Irrevocable Letter of Credit Page 2 of 2 Revised January 8, 2009 

4. Developer agrees and understands that the purpose of this irrevocable letter of credit in lieu of 
maintenance bond is to guaranty the payment to the District of costs of repair that may become 
necessary during the first year of operation; and that this letter of credit secures payment for 
replacement of any or all of the facility if it is determined by the District that the defects are 
excessive to the point that the facilities cannot be relied upon for a long, trouble-free life. 

 
5. The Developer agrees that, in the event the cost of repair or replacement of defects exceed the 

amount posted herein, the Developer will be responsible for, and immediately deposit sufficient 
funds to pay for, the necessary repair or replacement. 

 
6. The District shall notify the Bank of any known condition that, in the District’s opinion, 

constitutes a lawful claim against said funds for repair or replacement deemed necessary.  District 
notification shall be submitted timely and not later that one year from date of acceptance. 

 
7. In the event of a dispute between the Developer and the District over the terms and conditions 

hereof or any claims pursuant the prevailing party shall be entitled to their attorney fees and costs.  
This Agreement and all disputes arising hereunder shall be governed by Washington State law.  
Venue shall be in the Superior Court of the State of Washington for Skagit County. 

 
DEVELOPER:   
 (TYPED NAME) 

 Address:   
   

 By:  
  Its:  
 Date:    
 
BANK:   
 (TYPED NAME) 

 Address:   
   

 By:  
  Its:  
 Date:    
 
DISTRICT: PUBLIC UTILITY DISTRICT NO. 1  
 OF SKAGIT COUNTY, WASHINGTON 
  
  
 By:  
 Robert B. Powell, General Manager 
 
 Date:    
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MAINTENANCE AGREEMENT FOR GOVERNMENTAL AGENCY 
 

 WHEREAS:   
 as Principal, who’s address is:  

  
  
Phone:   

 
has constructed waterline plant and facilities commonly known as:  
Project Title:     
C. O. #    W. O. #   
 
 WHEREAS, for and in consideration of the services to be received from  
PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY, WASHINGTON, the Principal 
desires to give Public Utility District No. 1 of Skagit County (District) a guarantee that said 
construction was performed in a workmanlike manner; and, 
 
 WHEREAS, the Principal, is a governmental organization; and, 
 
 WHEREAS, local governments are permitted to make the most efficient use of their 
powers by enabling them to cooperate with other local governments and thereby provide services 
and facilities in a manner that will accord best with geographic, economic, population, and other 
factors influencing the needs and development of local communities; and 
 
 WHEREAS, the commitment of funds to purchase a maintenance bond is deemed to be a 
non-efficient use of funds; given the cooperative governmental mission of the District and the 
Principal to the local communities; 
 
NOW, THEREFORE, in lieu of a one year maintenance bond, the Principal does hereby 
guarantee, indemnify, and hold harmless the District, its officers, employees, and agents from 
any defect or defects whatsoever in the waterline plant and facilities which may develop or be 
discovered within one (1) year after the formal written acceptance of the project by the District.  
To the extent no defects or claims of defects have been discovered, this Agreement shall become 
null and void without further action by either party one (1) year after the formal written 
acceptance of the project by the District.  The Parties agree that the liability hereunder shall not 
exceed the sum of $  (100% of the value). 
 
The Parties further agree that the District may initiate repairs and perform the work itself or by 
contract to any vendor at the District’s sole discretion.  The Principal agrees to reimburse the 
District within ninety days of invoice by the District.  Remedies for non-payment may include 
termination of water service and/or other legal recourse. 
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 IN WITNESS THEREOF, the parties hereto have executed this agreement as of the   
day of   , 2013. 
 
 
PRINCIPAL: 
 
   PUBLIC UTILITY DISTRICT NO. 1 
  OF SKAGIT COUNTY, WASHINGTON 
Name of Principal 
 
 
    
Signature   Robert B. Powell, General Manager 
 
  
Printed Name and Title 
 
Attest:  Attest:  
 
Date:  Date:  



 
 
 
 
 
 
 
 
RETURN TO: 
Public Utility District No. 1 of Skagit County 
Post Office Box 1436, 1415 Freeway Drive 
Mount Vernon, WA 98273 
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 Page 1 of 2 W.O. #   

BILL OF SALE 
 

For and in consideration of mutual benefits and other good and valuable consideration, receipt of which is 
hereby acknowledged, XXXXXXXXXXXXXXXXXX does herewith transfer, sell, convey and quit 
claim to the PUBLIC UTILITY DISTRICT NO. 1 OF SKAGIT COUNTY the following described 
personal property situated at XXXXXXXXXXXXXXXXXXXXXXXXXXX, Skagit County, 
Washington. 
 

Quantity Item Description Total Cost
2,500' 8-inch Class 50 DI Pipe $29,882.91 
110' 4-inch Class 50 DI Pipe 1,177.85

8 8-inch Gate Valve RW 4,800.00
6 6-inch Gate Valve RW 2,100.00
1 4-inch Gate Valve RW 280.02
1 1-inch Combination Air Valve 500.00
1 2-inch Flushing Assembly 400.00

51 1-inch PE Service Stubs 9,448.78
LS Miscellaneous 2,131.27

$50,720.83 
21,569.74

$72,290.57 
5,927.83

10,000.00
Total $88,218.40 
Engineering

Materials Total
Labor & Equipment
Subtotal Materials, Labor and Equipment 
Washington State Sales Tax (8.2%)

 
Seller warrants that he is the owner of the described property and has a good right and full authority to 
sell the same. 
 
Dated this  day of  , 2013. 
 
 

  
Signature 
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STATE OF   
COUNTY OF   
  (Individual) 
I certify that I know or have satisfactory evidence that  
is the person who appeared before me, and said person acknowledged that he/she signed this instrument 
and acknowledged it to be his/her free and voluntary act for the uses and purposes mentioned in the 
instrument. 
Date:   
    
  Notary Public in and for the State of   
  My appointment expires:   
 
 
OWNER: 
    
 Print Title 
 
    
Signature Print Name 
 
 
STATE OF   
COUNTY OF   
 
 (Corporate, Partnership) 
 
I certify that I know or have satisfactory evidence that  
is the person who appeared before me, and said person acknowledged that (he/she) signed this instrument, 
on oath stated that (he/she) was authorized to execute the instrument and acknowledged it as the  
of  
to be the free and voluntary act of such party for the uses and purposes mentioned in the instrument. 
 
I certify that I know or have satisfactory evidence that    is the person who appeared 
before me, and said person acknowledged that he signed this instrument, on oath stated that he was 
authorized to execute the instrument and acknowledged it as   of   
 to be the free and voluntary act for the uses and purposes mentioned in the instrument. 
 
I certify that I know or have satisfactory evidence that    is the person who appeared 
before me, and said person acknowledged that she signed this instrument, on oath stated that she was 
authorized to execute the instrument and acknowledged it as   of    
 to be the free and voluntary act for the uses and purposes mentioned in the instrument. 
Date:  
    
  Notary Public in and for the State of   
  My appointment expires:  
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

SCALE:  1" = 2' 






DATE:  3-25-05

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  GJSSHEET 1/2

5/16/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 16 , 2014








SCALE:  N/A 






DATE:  3-25-05

REVISED:

DRAWN BY:  CAS

APPROVED BY:  GJSSHEET 2/2

5/16/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 16 , 2014



REQ'D.

SCALE:  1" = 2' 







DATE:  3-25-05

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  GJS

5/16/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 16 , 2014

6"

Min.






SCALE:  1" = 2' 

 

DATE:  3-25-05

REVISED

DRAWN BY:  KDM

APPROVED BY:  GJS

5/16/14



SCALE:  1" = 2' 



 

DATE:  3-25-05

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  GJSSHEET 1/2

5/16/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 16 , 2014






SCALE:  1" = 2' 


 

DATE:  3-25-05

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  GJSSHEET 2/2

5/16/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 16 , 2014



SCALE:  1" = 2' 



 

DATE:  3-25-05

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  GJS

SHEET 1/2

5/16/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 16 , 2014



SCALE:  1" = 2' 



 

DATE:  3-25-05

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  GJSSHEET 2/2

5/16/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 16 , 2014



SCALE:  1" = 2' 



 

DATE:  4-12-05

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  GJSSHEET 1/2

5/16/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 16 , 2014



SCALE:  1/2" = 1' 



 

DATE:  4-12-05

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  DJL

SHEET 2/2

5/16/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 16 , 2014



BILL   OF   MATERIALS

SCALE:  1" = 2' 



 

DATE:  3-25-05

REVISED:

DRAWN BY:  CAS

APPROVED BY:  GJS

SHEET 1/2

5/16/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 16 , 2014






SCALE:  1" = 2' 



 

DATE:  3-25-05

REVISED:

DRAWN BY:  CAS

APPROVED BY:  GJSSHEET 2/2

5/16/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 16 , 2014



SCALE:  1"=2' 







DATE:  3-01-05

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  GJS

5/6/14

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 6 , 2014



SCALE:  1"=2' 






DATE:  3-01-05

REVISED:

DRAWN BY:  CAS

APPROVED BY:  GJS

5/16/14



SCALE:  1" = 2' 







DATE:  3-01-05

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  GJS

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  , 2014

5/16/14



SCALE:  1" = 2' 







DATE:  3-01-05

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  GJS

5/16/14



SCALE:  1/2" = 1' 






DATE:  5-24-07

REVISED:

DRAWN BY:  CAS

APPROVED BY:  DJL

PUD NO. 1 OF SKAGIT COUNTY ENGINEERING MANAGER

 APPROVED ON:  MAY 21 , 2014

5/21/14



1'

1'

SCALE:  NTS 







DATE:  6-26-07

REVISED: 

DRAWN BY:  CAS

APPROVED BY:  GJS
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Skagit PUD No. 1
WSP Financial Chapter
Summary

Revenue Requirements 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Revenues
Rate Revenues Under Existing Rates 14,771,377$  16,054,846$  16,177,051$  16,301,207$  16,425,362$  16,550,818$  16,677,573$  16,836,181$  16,996,088$  17,157,945$  17,321,102$  17,486,209$  17,652,617$  17,820,974$  17,990,632$  18,162,239$  18,335,797$  18,510,655$  18,688,113$  18,866,871$  19,046,929$  
SDF Revenue Towards Debt 892,023         770,928         801,320         835,819         863,730         900,060         937,450         1,212,208      1,261,651      1,316,207      1,207,871      1,203,529      1,199,012      1,194,320      1,189,453      1,185,912      1,180,609      1,068,630      1,066,180      1,007,715      1,005,571      
Rate Stabilization Revenue 500,000         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Non-Rate Revenues 858,087         852,267         871,196         876,605         903,712         909,975         926,039         933,303         943,791         950,978         958,287         965,582         973,014         980,673         988,533         996,216         1,004,199      1,012,042      1,020,221      1,028,218      1,036,292      

Total Revenues 17,021,487$  17,678,041$  17,849,567$  18,013,631$  18,192,804$  18,360,853$  18,541,063$  18,981,691$  19,201,530$  19,425,129$  19,487,260$  19,655,321$  19,824,643$  19,995,967$  20,168,618$  20,344,367$  20,520,605$  20,591,327$  20,774,514$  20,902,804$  21,088,791$  

Expenses
Cash Operating Expenses 11,079,208$  11,868,263$  12,113,061$  12,363,403$  12,709,335$  12,928,610$  13,197,268$  13,473,550$  13,756,110$  14,045,143$  14,340,785$  14,643,243$  14,952,664$  15,269,268$  15,593,212$  15,924,728$  16,264,021$  16,611,271$  16,966,760$  17,330,651$  17,703,179$  
Existing Debt Service 2,973,409      2,965,108      2,980,095      2,971,158      2,962,609      2,751,807      2,027,030      2,015,597      2,000,500      1,287,081      602,877         595,548         587,637         579,143         570,067         565,408         554,876         188,761         187,739         -                     -                     
New Debt Service -                     -                     150,061         2,125,299      2,118,153      3,130,938      3,123,792      3,444,798      3,437,652      3,430,506      3,423,360      3,416,215      3,409,069      3,401,923      3,394,777      3,387,632      3,380,486      3,373,340      3,366,194      3,359,049      3,351,903      
Routine Capital 3,259,000      3,300,000      3,300,000      3,300,000      3,300,000      3,300,000      4,500,000      5,000,000      5,500,000      6,201,713      6,304,117      6,440,751      6,642,738      6,909,582      7,047,224      7,284,949      7,423,208      7,666,023      7,788,643      7,915,143      8,045,645      

Total Expenses 17,311,618$  18,133,371$  18,543,216$  20,759,860$  21,090,096$  22,111,355$  22,848,090$  23,933,945$  24,694,262$  24,964,443$  24,671,140$  25,095,756$  25,592,109$  26,159,915$  26,605,280$  27,162,717$  27,622,591$  27,839,395$  28,309,337$  28,604,843$  29,100,727$  

Net Surplus (Deficiency) (290,130)$     (455,330)$     (693,649)$     (2,746,229)$  (2,897,293)$  (3,750,502)$  (4,307,027)$  (4,952,254)$  (5,492,733)$  (5,539,314)$  (5,183,880)$  (5,440,436)$  (5,767,466)$  (6,163,948)$  (6,436,662)$  (6,818,350)$  (7,101,986)$  (7,248,068)$  (7,534,823)$  (7,702,040)$  (8,011,935)$  

% of Rate Revenue 1.96% 2.84% 4.29% 16.85% 17.64% 22.66% 25.83% 29.41% 32.32% 32.28% 29.93% 31.11% 32.67% 34.59% 35.78% 37.54% 38.73% 39.16% 40.32% 40.82% 42.06%

Annual Rate Adjustment 0.00% 0.00% 8.00% 8.00% 8.00% 4.00% 4.00% 4.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00%
Cumulative Rate Adjustment 0.00% 0.00% 8.00% 16.64% 25.97% 31.01% 36.25% 41.70% 44.53% 47.43% 50.37% 53.38% 56.45% 59.58% 62.77% 66.02% 69.35% 72.73% 76.19% 79.71% 83.30%

Rate Revenues After Rate Increase 14,771,377$  16,054,846$  17,471,215$  19,013,728$  20,691,226$  21,683,234$  22,723,269$  23,856,947$  24,565,206$  25,295,129$  26,046,377$  26,820,548$  27,617,301$  28,438,308$  29,283,225$  30,153,800$  31,050,788$  31,973,839$  32,925,973$  33,905,739$  34,229,322$  
Additional Taxes from Rate Increase -$                   -$                   65,084$         136,413$       214,530$       258,109$       304,038$       353,074$       380,651$       409,219$       438,794$       469,424$       501,124$       533,946$       567,905$       603,056$       639,437$       677,064$       716,022$       756,305$       763,523$       

Net Cash Flow After Rate Increase (290,130)       (455,330)       535,431         (170,121)       1,154,041      1,123,805      1,434,630      1,715,438      1,695,735      2,188,651      3,102,601      3,424,479      3,696,095      3,919,440      4,288,027      4,570,156      4,973,568      5,538,053      5,987,015      6,580,524      6,406,936      
Coverage After Rate Increases 3.44 3.83 4.66 2.62 3.11 2.59 3.48 3.37 3.50 3.64 3.78 3.94 4.10 4.26 4.42 4.60 4.77 5.60 5.81 6.04 6.06

Sample Residential Monthly Bill (5/8" meter with 6ccf) 34.77$           37.45$           40.35$           43.47$           46.85$           48.68$           50.57$           52.55$           53.57$           54.62$           55.69$           56.77$           57.88$           59.02$           60.17$           61.35$           62.55$           63.78$           65.03$           66.31$           67.61$           
Monthly Increase -$               2.68$             2.90$             3.13$             3.38$             1.82$             1.90$             1.97$             1.03$             1.05$             1.07$             1.09$             1.11$             1.13$             1.16$             1.18$             1.20$             1.23$             1.25$             1.28$             1.30$             

Fund Balance 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
REVENUE FUND

Beginning Balance 10,388,210$  6,348,079$    5,892,750$    3,928,181$    3,616,770$    3,751,725$    3,841,835$    3,947,029$    4,041,378$    4,126,170$    4,218,095$    4,301,021$    4,392,499$    4,499,042$    4,620,594$    4,716,758$    4,835,349$    4,934,839$    5,057,770$    5,157,376$    5,259,541$    
plus:  Net Cash Flow after Rate Increase (290,130)        (455,330)        535,431         (170,121)        1,154,041      1,123,805      1,434,630      1,715,438      1,695,735      2,188,651      3,102,601      3,424,479      3,696,095      3,919,440      4,288,027      4,570,156      4,973,568      5,538,053      5,987,015      6,580,524      6,406,936      
less:  Transfer of Surplus to Capital Fund (3,750,000)     -                     (2,500,000)     (141,290)        (1,019,085)     (1,033,695)     (1,329,437)     (1,621,089)     (1,610,942)     (2,096,727)     (3,019,675)     (3,333,002)     (3,589,551)     (3,797,889)     (4,191,863)     (4,451,564)     (4,874,078)     (5,415,123)     (5,887,409)     (6,478,359)     (6,302,138)     

Ending Balance 6,348,079$    5,892,750$    3,928,181$    3,616,770$    3,751,725$    3,841,835$    3,947,029$    4,041,378$    4,126,170$    4,218,095$    4,301,021$    4,392,499$    4,499,042$    4,620,594$    4,716,758$    4,835,349$    4,934,839$    5,057,770$    5,157,376$    5,259,541$    5,364,338$    
Minimum Target Balance 3,214,418$   3,397,546$   3,523,488$   3,616,770$   3,751,725$   3,841,835$   3,947,029$   4,041,378$   4,126,170$   4,218,095$   4,301,021$   4,392,499$   4,499,042$   4,620,594$   4,716,758$   4,835,349$   4,934,839$   5,057,770$   5,157,376$   5,259,541$   5,364,338$   

Days 209                181                118                107                108                108                109                109                109                110                109                109                110                110                110                111                111                111                111                111                111                
MAJOR CAPITAL FUND

Beginning Balance 2,121,760$    4,128,246$    2,942,339$    975,903$       11,458,109$  801,657$       5,983,942$    63,635$         1,558,858$    2,465,463$    3,181,951$    7,582,027$    10,829,327$  11,361,392$  9,201,023$    14,077,158$  14,569,216$  20,678,700$  22,586,586$  31,206,565$  40,569,771$  
plus:  Grants / Donations / CIAC -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Additional Proceeds (Costs) -                 -                 200,950         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Routine Capital 3,259,000      3,300,000      3,300,000      3,300,000      3,300,000      3,300,000      4,500,000      5,000,000      5,500,000      6,201,713      6,304,117      6,440,751      6,642,738      6,909,582      7,047,224      7,284,949      7,423,208      7,666,023      7,788,643      7,915,143      8,045,645      
plus:  Revenue Bond Proceeds -                 -                 -                 16,900,000    -                 11,500,000    -                 3,700,000      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  PWTF/DWSRF Loan Proceeds -                 -                 10,004,050    -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Other Loan Proceeds -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Interest Earnings 4,126             10,321           14,712           7,319             114,581         8,017             59,839           636                15,589           24,655           31,820           75,820           108,293         113,614         92,010           140,772         145,692         206,787         225,866         312,066         405,698         
plus:  Transfer of Surplus from Rate Stabilization Fund -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Transfer of Surplus from Debt Service Fund -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Transfer of Surplus from System Development Fund 529,859         1,699             11                  4,054             2,712             3,151             3,990             3,064             2,341             3,674             164,700         229,387         290,874         360,709         427,156         501,008         579,452         760,710         849,093         982,623         1,062,663      
plus:  Transfer of Surplus from Revenue Fund 3,750,000      -                 2,500,000      141,290         1,019,085      1,033,695      1,329,437      1,621,089      1,610,942      2,096,727      3,019,675      3,333,002      3,589,551      3,797,889      4,191,863      4,451,564      4,874,078      5,415,123      5,887,409      6,478,359      6,302,138      

Total Capital Funding Sources 9,664,746      7,440,265      18,962,062    21,328,566    15,894,487    16,646,520    11,877,208    10,388,425    8,687,730      10,792,231    12,702,262    17,660,987    21,460,783    22,543,186    20,959,276    26,455,450    27,591,646    34,727,343    37,337,598    46,894,756    56,385,914    
less:  Capital Expenditures (5,536,500)     (4,497,927)     (17,986,159)   (9,870,458)     (15,092,830)   (10,662,577)   (11,813,573)   (8,829,567)     (6,222,267)     (7,610,280)     (5,120,235)     (6,831,660)     (10,099,391)   (13,342,163)   (6,882,118)     (11,886,233)   (6,912,946)     (12,140,757)   (6,131,033)     (6,324,985)     (6,525,073)     

Ending Balance 4,128,246      2,942,339      975,903         11,458,109    801,657         5,983,942      63,635           1,558,858      2,465,463      3,181,951      7,582,027      10,829,327    11,361,392    9,201,023      14,077,158    14,569,216    20,678,700    22,586,586    31,206,565    40,569,771    49,860,842    
Minimum Target Balance -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  

Notes:
Additional Proceeds (Costs) Consist of the following: 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

PWTF Loan -$               -$               300,000$       -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
DWSRF Loan Issuance Cost -                 -                 (99,050)          -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
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Skagit PUD No. 1
WSP Financial Chapter
Assumptions

Economic & Financial Factors 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

General Cost Inflation 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07%
Construction Cost Inflation 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16% 3.16%
Labor Cost Inflation 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07% 2.07%
Benefit Cost Inflation 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00%
Customer Growth 0.80% 0.81% 0.80% 0.81% 0.80% 0.81% 0.81% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.01% 1.00% 1.00%
Anacortes Rate Inflation 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32% 5.32%
General Inflation plus Growth 2.89% 2.89% 2.89% 2.90% 2.89% 2.89% 2.89% 3.09% 3.09% 3.09% 3.09% 3.09% 3.09% 3.09% 3.09% 3.09% 3.09% 3.09% 3.10% 3.09% 3.09%
No Escalation 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Fund Earnings (3-year average of the LGIP) 0.19% 0.25% 0.50% 0.75% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%

Local / State Excise Tax 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029% 5.029%
State B&O Tax 1.65% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50%

Accounting Assumptions 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

FISCAL POLICY RESTRICTIONS
Min. Rev. Fund Balance Target (months of O&M + Cap. expense) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Minimum Capital Fund Balance Target
Select Minimum Capital Fund Balance Target 2 User Input

 1 - Defined as % of Plant
Plant-in-Service in 2012 193,028,039$  
Minimum Capital Fund Balance - % of plant assets 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00%

2 - Amount at Right  ==> -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  

ROUTINE CAPITAL

Select Routine Capital Funding Strategy 3 User Input

Amount of Annual Cash Funding from Rates
1 - Equal to Annual Depreciation Expense 4,350,000$   4,439,959$   4,799,682$   4,997,091$   5,298,947$   5,512,199$   5,748,470$   5,925,062$   6,049,507$   6,201,713$   6,304,117$   6,440,751$   6,642,738$   6,909,582$   7,047,224$   7,284,949$   7,423,208$   7,666,023$   7,788,643$   7,915,143$   8,045,645$   
2 - Equal to Depreciation less Annual Debt Principal Payments 1,894,989$   1,954,947$   2,257,024$   1,373,147$   1,601,758$   1,555,951$   2,416,863$   2,406,899$   2,459,638$   3,234,792$   3,932,367$   3,987,567$   4,104,551$   4,282,640$   4,327,590$   4,463,488$   4,500,579$   4,992,668$   5,014,776$   5,222,455$   5,242,141$   
3 - Equal to Amount at Right    ==> 3,259,000$   3,300,000$   3,300,000$   3,300,000$   3,300,000$   3,300,000$   4,500,000$   5,000,000$   5,500,000$   6,201,713$   6,304,117$   6,440,751$   6,642,738$   6,909,582$   7,047,224$   7,284,949$   7,423,208$   7,666,023$   7,788,643$   7,915,143$   8,045,645$   

Capital Financing Assumptions 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

System Development Fee (SDF)
System Development Fee 4,005$          4,132$          4,262$          4,397$          4,536$          4,680$          4,828$          4,981$          5,138$          5,301$          5,468$          5,641$          5,820$          6,004$          6,194$          6,390$          6,592$          6,801$          7,016$          7,238$          7,467$          

Total Meter Quantity (Estimate Based on WSP) 23,179          23,366          23,554          23,745          23,936          24,129          24,324          24,568          24,814          25,063          25,314          25,568          25,824          26,083          26,344          26,608          26,875          27,144          27,417          27,692          27,969          
New Meters Per Year 175               187               188               191               191               193               195               244               246               249               251               254               256               259               261               264               267               269               273               275               277               

SDF Revenue 700,700$      772,627$      801,331$      839,873$      866,442$      903,211$      941,439$      1,215,272$   1,263,993$   1,319,881$   1,372,571$   1,432,916$   1,489,885$   1,555,029$   1,616,610$   1,686,920$   1,760,061$   1,829,340$   1,915,273$   1,990,337$   2,068,234$   

FUNDING SOURCES
Grants -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              
Additional Proceeds (Costs)

PWTF Loan -$              -$              300,000$      -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              
DWSRF Loan Issuance Cost -                -                (99,050)         -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                

Total Additional Proceeds -$             -$             200,950$      -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             -$             

REVENUE BONDS
Term (years) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Interest Cost 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00%
Issuance Cost 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50%

Revenue Bond Coverage Requirement 2.00

PWTF/DWSRF LOANS
Term (years) 20 20 22 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Interest Cost 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50%

OTHER LOANS
Term (years) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Interest Cost 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00% 4.00%
Issuance Cost 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
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Skagit PUD No. 1
WSP Financial Chapter
Operating Revenue and Expenditure Forecast

Budget Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection
Revenues FORECAST BASIS 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Rate Revenues
Residential-Multiple Customer Growth 10,390,249$  11,312,000$  11,403,015$  11,495,482$  11,587,949$  11,681,385$  11,775,789$  11,893,915$  12,013,009$  12,133,555$  12,255,070$  12,378,037$  12,501,972$  12,627,360$  12,753,716$  12,881,524$  13,010,785$  13,141,013$  13,273,179$  13,406,312$  13,540,414$  
Commercial Customer Growth 2,720,744      2,962,110      2,985,943      3,010,156      3,034,369      3,058,835      3,083,556      3,114,487      3,145,673      3,177,239      3,209,058      3,241,258      3,273,711      3,306,544      3,339,631      3,373,098      3,406,946      3,441,047      3,475,655      3,510,517      3,545,632      
Governmental Customer Growth 405,913         441,922         445,478         449,090         452,703         456,353         460,041         464,656         469,308         474,018         478,765         483,569         488,411         493,309         498,245         503,238         508,288         513,376         518,539         523,740         528,979         
Resale No Escalation 75,183           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           81,198           
Irrigation Customer Growth 306,488         333,678         336,363         339,090         341,818         344,574         347,359         350,843         354,356         357,912         361,496         365,124         368,779         372,478         376,205         379,975         383,788         387,630         391,528         395,455         399,411         
Potlatch Customer Growth 32,073           34,918           35,199           35,485           35,770           36,058           36,350           36,714           37,082           37,454           37,829           38,209           38,591           38,978           39,368           39,763           40,162           40,564           40,972           41,383           41,797           
Industrial: Sierra Pacific Industries No Escalation 247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         247,463         
Industrial: Draper Valley Farms No Escalation 297,841         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         321,668         
Industrial: Advanced Refreshment LLC No Escalation 199,948         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         215,944         
Fire Customer Growth 95,476           103,946         104,782         105,632         106,481         107,340         108,207         109,293         110,387         111,495         112,612         113,741         114,880         116,032         117,194         118,368         119,556         120,752         121,967         123,190         124,423         
[Other] No Escalation -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

Total Rate Revenue 14,771,377$  16,054,846$  16,177,051$  16,301,207$  16,425,362$  16,550,818$  16,677,573$  16,836,181$  16,996,088$  17,157,945$  17,321,102$  17,486,209$  17,652,617$  17,820,974$  17,990,632$  18,162,239$  18,335,797$  18,510,655$  18,688,113$  18,866,871$  19,046,929$  

Non-Rate Revenue
Special Revenue - Pipe Replacement Customer Growth 300,000$       302,420$       304,854$       307,326$       309,798$       312,296$       314,819$       317,977$       321,161$       324,384$       327,633$       330,920$       334,234$       337,586$       340,964$       344,381$       347,836$       351,318$       354,851$       358,411$       361,996$       
Hydrants Customer Growth 43,026           43,373           43,722           44,076           44,431           44,789           45,151           45,604           46,061           46,523           46,989           47,460           47,935           48,416           48,901           49,391           49,886           50,386           50,892           51,403           51,917           
Misc. Revenues Customer Growth 87,061           87,764           88,470           89,187           89,905           90,630           91,362           92,279           93,203           94,138           95,081           96,035           96,996           97,969           98,949           99,941           100,944         101,954         102,980         104,012         105,053         
Merchandising and Jobbing No Escalation 2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             2,000             
Interest, Penalty Income on LUDs No Escalation 99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           99,000           
Misc. Non Operating Income No Escalation 50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           50,000           
Non Donated Plant No Escalation 90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           90,000           
Services Customer Growth 160,000         161,291         162,589         163,907         165,225         166,558         167,904         169,588         171,286         173,005         174,737         176,491         178,258         180,046         181,847         183,670         185,513         187,370         189,254         191,152         193,064         
[Other] No Escalation -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

Total Non-Rate Revenue 831,087$       835,848$       840,634$       845,496$       850,359$       855,272$       860,236$       866,448$       872,711$       879,050$       885,440$       891,906$       898,423$       905,017$       911,661$       918,382$       925,179$       932,027$       938,977$       945,978$       953,030$       

TOTAL REVENUES 15,602,464$  16,890,694$  17,017,685$  17,146,703$  17,275,721$  17,406,090$  17,537,810$  17,702,629$  17,868,798$  18,036,995$  18,206,542$  18,378,115$  18,551,040$  18,725,991$  18,902,293$  19,080,621$  19,260,976$  19,442,682$  19,627,090$  19,812,849$  19,999,959$  

Expenditures FORECAST BASIS 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Excise Taxes Calculated 760,000$       752,607$       758,633$       764,756$       770,878$       777,065$       783,315$       791,137$       799,022$       807,004$       815,050$       823,192$       831,398$       839,700$       848,066$       856,529$       865,087$       873,710$       882,461$       891,276$       900,155$       

Supply
Salaries General General Cost Inflation 31,041$         33,044$         33,728$         34,427$         35,139$         35,867$         36,609$         37,367$         38,140$         38,930$         39,736$         40,558$         41,398$         42,255$         43,129$         44,022$         44,933$         45,863$         46,813$         47,782$         48,771$         
Water Purchased from Others Anacortes Rate Inflation 277,600         292,376         307,939         324,330         341,594         359,776         378,927         399,097         420,340         442,714         466,279         491,099         517,239         544,771         573,768         604,309         636,476         670,354         706,037         743,618         783,200         
Water Purchased from Others General Cost Inflation 100,000         102,070         104,183         106,339         108,540         110,787         113,080         115,421         117,810         120,249         122,738         125,279         127,872         130,519         133,220         135,978         138,793         141,666         144,598         147,591         150,646         
Power Purchased for Pumping General Cost Inflation 520,000         530,764         541,750         552,964         564,410         576,093         588,018         600,190         612,614         625,294         638,238         651,449         664,934         678,698         692,746         707,086         721,722         736,661         751,910         767,474         783,360         
Power Purchased for Pumping General Cost Inflation 15,000           15,310           15,627           15,951           16,281           16,618           16,962           17,313           17,672           18,037           18,411           18,792           19,181           19,578           19,983           20,397           20,819           21,250           21,690           22,139           22,597           
Power Purchased for Pumping General Cost Inflation 6,500             6,635             6,772             6,912             7,055             7,201             7,350             7,502             7,658             7,816             7,978             8,143             8,312             8,484             8,659             8,839             9,022             9,208             9,399             9,593             9,792             
Power Purchased for Pumping General Cost Inflation 7,500             7,655             7,814             7,975             8,141             8,309             8,481             8,657             8,836             9,019             9,205             9,396             9,590             9,789             9,992             10,198           10,409           10,625           10,845           11,069           11,298           
Power Purchased for Pumping General Cost Inflation 4,500             4,593             4,688             4,785             4,884             4,985             5,089             5,194             5,301             5,411             5,523             5,638             5,754             5,873             5,995             6,119             6,246             6,375             6,507             6,642             6,779             
Power Purchased for Pumping General Cost Inflation 8,000             8,166             8,335             8,507             8,683             8,863             9,046             9,234             9,425             9,620             9,819             10,022           10,230           10,442           10,658           10,878           11,103           11,333           11,568           11,807           12,052           
Power Purchased for Pumping General Cost Inflation 1,500             1,531             1,563             1,595             1,628             1,662             1,696             1,731             1,767             1,804             1,841             1,879             1,918             1,958             1,998             2,040             2,082             2,125             2,169             2,214             2,260             
Power Purchased for Pumping General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Power Purchased for Pumping General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Materials/Supplies/Srvcs General General Cost Inflation 70,000           71,449           72,928           74,438           75,978           77,551           79,156           80,795           82,467           84,174           85,917           87,695           89,510           91,363           93,254           95,185           97,155           99,166           101,219         103,314         105,452         
Materials/Supplies/Srvcs Wells General Cost Inflation 1,000             1,021             1,042             1,063             1,085             1,108             1,131             1,154             1,178             1,202             1,227             1,253             1,279             1,305             1,332             1,360             1,388             1,417             1,446             1,476             1,506             
Materials/Supplies/Srvcs Dam Operation & Maint General Cost Inflation 40,000           40,828           41,673           42,536           43,416           44,315           45,232           46,168           47,124           48,100           49,095           50,111           51,149           52,208           53,288           54,391           55,517           56,666           57,839           59,036           60,258           
Miscellaneous Expense General Cost Inflation 20,000           20,414           20,837           21,268           21,708           22,157           22,616           23,084           23,562           24,050           24,548           25,056           25,574           26,104           26,644           27,196           27,759           28,333           28,920           29,518           30,129           

Treatment
Salaries General General Cost Inflation 830,154         881,183         899,423         918,040         937,043         956,440         976,237         996,445         1,017,071      1,038,124      1,059,613      1,081,546      1,103,934      1,126,784      1,150,108      1,173,915      1,198,215      1,223,017      1,248,333      1,274,173      1,300,548      
Chemicals for Water Treatment General Cost Inflation 455,000         464,418         474,032         483,844         493,859         504,082         514,516         525,166         536,037         547,133         558,458         570,018         581,817         593,860         606,153         618,700         631,507         644,579         657,921         671,540         685,440         
Chemicals for Water Treatment General Cost Inflation 3,200             3,266             3,334             3,403             3,473             3,545             3,619             3,693             3,770             3,848             3,928             4,009             4,092             4,177             4,263             4,351             4,441             4,533             4,627             4,723             4,821             
Chemicals for Water Treatment General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Chemicals for Water Treatment General Cost Inflation 3,000             3,062             3,125             3,190             3,256             3,324             3,392             3,463             3,534             3,607             3,682             3,758             3,836             3,916             3,997             4,079             4,164             4,250             4,338             4,428             4,519             
Chemicals for Water Treatment General Cost Inflation 1,000             1,021             1,042             1,063             1,085             1,108             1,131             1,154             1,178             1,202             1,227             1,253             1,279             1,305             1,332             1,360             1,388             1,417             1,446             1,476             1,506             
Chemicals for Water Treatment General Cost Inflation 600                612                625                638                651                665                678                693                707                721                736                752                767                783                799                816                833                850                868                886                904                
Materials/Supplies/Srvcs General General Cost Inflation 65,000           66,345           67,719           69,121           70,551           72,012           73,502           75,024           76,577           78,162           79,780           81,431           83,117           84,837           86,593           88,386           90,215           92,083           93,989           95,934           97,920           
Materials/Supplies/Srvcs Pumps General Cost Inflation 2,500             2,552             2,605             2,658             2,714             2,770             2,827             2,886             2,945             3,006             3,068             3,132             3,197             3,263             3,331             3,399             3,470             3,542             3,615             3,690             3,766             
Materials/Supplies/Srvcs General Supplies General Cost Inflation 18,000           18,373           18,753           19,141           19,537           19,942           20,354           20,776           21,206           21,645           22,093           22,550           23,017           23,493           23,980           24,476           24,983           25,500           26,028           26,566           27,116           
Materials/Supplies/Srvcs Small Tools General Cost Inflation 2,000             2,041             2,084             2,127             2,171             2,216             2,262             2,308             2,356             2,405             2,455             2,506             2,557             2,610             2,664             2,720             2,776             2,833             2,892             2,952             3,013             
Materials/Supplies/Srvcs Utilities General Cost Inflation 7,000             7,145             7,293             7,444             7,598             7,755             7,916             8,079             8,247             8,417             8,592             8,770             8,951             9,136             9,325             9,518             9,715             9,917             10,122           10,331           10,545           
Materials/Supplies/Srvcs Info Tech General Cost Inflation 2,500             2,552             2,605             2,658             2,714             2,770             2,827             2,886             2,945             3,006             3,068             3,132             3,197             3,263             3,331             3,399             3,470             3,542             3,615             3,690             3,766             
Materials/Supplies/Srvcs Bldgs,Furniture,Grounds General Cost Inflation 20,000           20,414           20,837           21,268           21,708           22,157           22,616           23,084           23,562           24,050           24,548           25,056           25,574           26,104           26,644           27,196           27,759           28,333           28,920           29,518           30,129           
Materials/Supplies/Srvcs Water Quality Testing General Cost Inflation 14,000           14,290           14,586           14,888           15,196           15,510           15,831           16,159           16,493           16,835           17,183           17,539           17,902           18,273           18,651           19,037           19,431           19,833           20,244           20,663           21,090           
Professional Services-General General Cost Inflation 10,000           10,207           10,418           10,634           10,854           11,079           11,308           11,542           11,781           12,025           12,274           12,528           12,787           13,052           13,322           13,598           13,879           14,167           14,460           14,759           15,065           
Professional Services-Technology General Cost Inflation 10,000           10,207           10,418           10,634           10,854           11,079           11,308           11,542           11,781           12,025           12,274           12,528           12,787           13,052           13,322           13,598           13,879           14,167           14,460           14,759           15,065           

Transmission and Distribution
Salaries General General Cost Inflation 1,943,240      2,262,091      2,308,915      2,356,709      2,405,492      2,455,284      2,506,107      2,557,983      2,610,932      2,664,977      2,720,141      2,776,446      2,833,917      2,892,578      2,952,453      3,013,568      3,075,947      3,139,618      3,204,606      3,270,940      3,338,647      
Materials/Supplies/Srvcs General General Cost Inflation 50,000           51,035           52,091           53,170           54,270           55,394           56,540           57,711           58,905           60,124           61,369           62,639           63,936           65,259           66,610           67,989           69,396           70,833           72,299           73,796           75,323           
Materials/Supplies/Srvcs General General Cost Inflation 1,000             1,021             1,042             1,063             1,085             1,108             1,131             1,154             1,178             1,202             1,227             1,253             1,279             1,305             1,332             1,360             1,388             1,417             1,446             1,476             1,506             
Materials/Supplies/Srvcs General General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Materials/Supplies/Srvcs General General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Materials/Supplies/Srvcs General General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Materials/Supplies/Srvcs General General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Materials/Supplies/Srvcs General General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Materials/Supplies/Srvcs General General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Materials/Supplies/Cross Connection General Cost Inflation 2,500             2,552             2,605             2,658             2,714             2,770             2,827             2,886             2,945             3,006             3,068             3,132             3,197             3,263             3,331             3,399             3,470             3,542             3,615             3,690             3,766             
Materials/Supplies/Locating General Cost Inflation 5,000             5,103             5,209             5,317             5,427             5,539             5,654             5,771             5,891             6,012             6,137             6,264             6,394             6,526             6,661             6,799             6,940             7,083             7,230             7,380             7,532             
Materials/Supplies/Srvcs Pumps General Cost Inflation 10,000           10,207           10,418           10,634           10,854           11,079           11,308           11,542           11,781           12,025           12,274           12,528           12,787           13,052           13,322           13,598           13,879           14,167           14,460           14,759           15,065           
Materials/Supplies/Srvcs Pumps General Cost Inflation 27,000           27,559           28,129           28,712           29,306           29,913           30,532           31,164           31,809           32,467           33,139           33,825           34,525           35,240           35,970           36,714           37,474           38,250           39,041           39,850           40,674           
Materials/Supplies/Reservoirs and Standpipes General Cost Inflation 50,000           51,035           52,091           53,170           54,270           55,394           56,540           57,711           58,905           60,124           61,369           62,639           63,936           65,259           66,610           67,989           69,396           70,833           72,299           73,796           75,323           
Materials/Supplies/Reservoirs and Standpipes General Cost Inflation 8,000             8,166             8,335             8,507             8,683             8,863             9,046             9,234             9,425             9,620             9,819             10,022           10,230           10,442           10,658           10,878           11,103           11,333           11,568           11,807           12,052           
Materials/Supplies/Service Lines General Cost Inflation 70,000           71,449           72,928           74,438           75,978           77,551           79,156           80,795           82,467           84,174           85,917           87,695           89,510           91,363           93,254           95,185           97,155           99,166           101,219         103,314         105,452         
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Budget Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection Projection
Materials/Supplies/Trans and Dist General Cost Inflation 115,000         117,380         119,810         122,290         124,822         127,405         130,043         132,734         135,482         138,286         141,149         144,070         147,053         150,097         153,203         156,375         159,612         162,916         166,288         169,730         173,243         
Materials/Supplies/Trans and Dist General Cost Inflation 1,500             1,531             1,563             1,595             1,628             1,662             1,696             1,731             1,767             1,804             1,841             1,879             1,918             1,958             1,998             2,040             2,082             2,125             2,169             2,214             2,260             
Materials/Supplies/Trans and Dist General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Materials/Supplies/Trans and Dist General Cost Inflation 3,000             3,062             3,125             3,190             3,256             3,324             3,392             3,463             3,534             3,607             3,682             3,758             3,836             3,916             3,997             4,079             4,164             4,250             4,338             4,428             4,519             
Materials/Supplies/Trans and Dist General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Materials/Supplies/Meter repairs General Cost Inflation 30,000           30,621           31,255           31,902           32,562           33,236           33,924           34,626           35,343           36,075           36,821           37,584           38,362           39,156           39,966           40,793           41,638           42,500           43,379           44,277           45,194           
Materials/Supplies/Srvcs General Supplies General Cost Inflation 9,000             9,186             9,376             9,571             9,769             9,971             10,177           10,388           10,603           10,822           11,046           11,275           11,508           11,747           11,990           12,238           12,491           12,750           13,014           13,283           13,558           
Materials/Supplies/Srvcs Postage, Shipping General Cost Inflation 5,000             5,103             5,209             5,317             5,427             5,539             5,654             5,771             5,891             6,012             6,137             6,264             6,394             6,526             6,661             6,799             6,940             7,083             7,230             7,380             7,532             
Materials/Supplies/Srvcs Small Tools General Cost Inflation 40,000           40,828           41,673           42,536           43,416           44,315           45,232           46,168           47,124           48,100           49,095           50,111           51,149           52,208           53,288           54,391           55,517           56,666           57,839           59,036           60,258           
Materials/Supplies/Srvcs Utilities General Cost Inflation 33,000           33,683           34,380           35,092           35,818           36,560           37,317           38,089           38,877           39,682           40,504           41,342           42,198           43,071           43,963           44,873           45,802           46,750           47,717           48,705           49,713           
Materials/Supplies/Srvcs Utilities General Cost Inflation 1,000             1,021             1,042             1,063             1,085             1,108             1,131             1,154             1,178             1,202             1,227             1,253             1,279             1,305             1,332             1,360             1,388             1,417             1,446             1,476             1,506             
Materials/Supplies/Srvcs Utilities General Cost Inflation 1,500             1,531             1,563             1,595             1,628             1,662             1,696             1,731             1,767             1,804             1,841             1,879             1,918             1,958             1,998             2,040             2,082             2,125             2,169             2,214             2,260             
Materials/Supplies/Srvcs Utilities General Cost Inflation 1,000             1,021             1,042             1,063             1,085             1,108             1,131             1,154             1,178             1,202             1,227             1,253             1,279             1,305             1,332             1,360             1,388             1,417             1,446             1,476             1,506             
Materials/Supplies/Srvcs Utilities General Cost Inflation 1,700             1,735             1,771             1,808             1,845             1,883             1,922             1,962             2,003             2,044             2,087             2,130             2,174             2,219             2,265             2,312             2,359             2,408             2,458             2,509             2,561             
Materials/Supplies/Srvcs Utilities General Cost Inflation 1,000             1,021             1,042             1,063             1,085             1,108             1,131             1,154             1,178             1,202             1,227             1,253             1,279             1,305             1,332             1,360             1,388             1,417             1,446             1,476             1,506             
Materials/Supplies/Srvcs Utilities General Cost Inflation 750                766                781                798                814                831                848                866                884                902                921                940                959                979                999                1,020             1,041             1,062             1,084             1,107             1,130             
Materials/Supplies/Srvcs/Technology General Cost Inflation 30,000           30,621           31,255           31,902           32,562           33,236           33,924           34,626           35,343           36,075           36,821           37,584           38,362           39,156           39,966           40,793           41,638           42,500           43,379           44,277           45,194           
Materials/Supplies/Srvcs/Technology General Cost Inflation 2,000             2,041             2,084             2,127             2,171             2,216             2,262             2,308             2,356             2,405             2,455             2,506             2,557             2,610             2,664             2,720             2,776             2,833             2,892             2,952             3,013             
Materials/Supplies/Srvcs/Technology General Cost Inflation 1,000             1,021             1,042             1,063             1,085             1,108             1,131             1,154             1,178             1,202             1,227             1,253             1,279             1,305             1,332             1,360             1,388             1,417             1,446             1,476             1,506             
Materials/Supplies/Srvcs/Technology General Cost Inflation 750                766                781                798                814                831                848                866                884                902                921                940                959                979                999                1,020             1,041             1,062             1,084             1,107             1,130             
Materials/Supplies/Srvcs/Fire Hydrants General Cost Inflation 1,500             1,531             1,563             1,595             1,628             1,662             1,696             1,731             1,767             1,804             1,841             1,879             1,918             1,958             1,998             2,040             2,082             2,125             2,169             2,214             2,260             
Materials/Supplies/Srvcs Bldgs,Furniture,Grounds General Cost Inflation 29,500           30,111           30,734           31,370           32,019           32,682           33,359           34,049           34,754           35,473           36,208           36,957           37,722           38,503           39,300           40,114           40,944           41,791           42,656           43,539           44,441           
Materials/Supplies/Srvcs Safety Expense General Cost Inflation 1,500             1,531             1,563             1,595             1,628             1,662             1,696             1,731             1,767             1,804             1,841             1,879             1,918             1,958             1,998             2,040             2,082             2,125             2,169             2,214             2,260             
Materials/Supplies/Srvcs Water Quality Testing General Cost Inflation 7,500             7,655             7,814             7,975             8,141             8,309             8,481             8,657             8,836             9,019             9,205             9,396             9,590             9,789             9,992             10,198           10,409           10,625           10,845           11,069           11,298           
Professional Services-Engin/Acctg/Legal General Cost Inflation 10,000           10,207           10,418           10,634           10,854           11,079           11,308           11,542           11,781           12,025           12,274           12,528           12,787           13,052           13,322           13,598           13,879           14,167           14,460           14,759           15,065           
Equipment & Transportation Expense Trans Dist General Cost Inflation 125,000         127,587         130,228         132,924         135,676         138,484         141,351         144,276         147,263         150,311         153,423         156,598         159,840         163,148         166,526         169,973         173,491         177,082         180,748         184,489         188,308         

Customer
Salaries General General Cost Inflation 443,151         511,117         521,697         532,496         543,518         554,769         566,253         577,974         589,937         602,149         614,613         627,335         640,321         653,575         667,104         680,913         695,007         709,394         724,078         739,066         754,364         
Salaries General - Related to Meters/Services General Cost Inflation 443,497         443,497         452,677         462,047         471,612         481,374         491,338         501,508         511,889         522,485         533,300         544,339         555,607         567,108         578,847         590,829         603,058         615,542         628,283         641,288         654,562         
Materials/Supplies/Srvcs General General Cost Inflation 4,000             4,083             4,167             4,254             4,342             4,431             4,523             4,617             4,712             4,810             4,910             5,011             5,115             5,221             5,329             5,439             5,552             5,667             5,784             5,904             6,026             
Materials/Supplies/Srvcs General Supplies General Cost Inflation 65,000           66,345           67,719           69,121           70,551           72,012           73,502           75,024           76,577           78,162           79,780           81,431           83,117           84,837           86,593           88,386           90,215           92,083           93,989           95,934           97,920           
Materials/Supplies/Srvcs Postage, Shipping General Cost Inflation 83,000           84,718           86,472           88,262           90,089           91,953           93,857           95,800           97,783           99,807           101,873         103,981         106,134         108,331         110,573         112,862         115,198         117,582         120,016         122,501         125,036         
Materials/Supplies/Srvcs Utilities General Cost Inflation 5,000             5,103             5,209             5,317             5,427             5,539             5,654             5,771             5,891             6,012             6,137             6,264             6,394             6,526             6,661             6,799             6,940             7,083             7,230             7,380             7,532             
Materials/Supplies/Srvcs/Technology General Cost Inflation 9,000             9,186             9,376             9,571             9,769             9,971             10,177           10,388           10,603           10,822           11,046           11,275           11,508           11,747           11,990           12,238           12,491           12,750           13,014           13,283           13,558           
Bad Debt Expense General Cost Inflation 35,000           35,724           36,464           37,219           37,989           38,776           39,578           40,397           41,234           42,087           42,958           43,848           44,755           45,682           46,627           47,592           48,577           49,583           50,609           51,657           52,726           

Administrative, Engineering & General
Salaries General General Cost Inflation 3,264,526      3,463,296      3,534,985      3,608,157      3,682,845      3,759,078      3,836,889      3,916,311      3,997,376      4,080,120      4,164,577      4,250,782      4,338,771      4,428,581      4,520,251      4,613,818      4,709,322      4,806,803      4,906,301      5,007,859      5,111,520      
Materials/Supplies/Srvcs General General Cost Inflation 2,500             2,552             2,605             2,658             2,714             2,770             2,827             2,886             2,945             3,006             3,068             3,132             3,197             3,263             3,331             3,399             3,470             3,542             3,615             3,690             3,766             
Materials/Supplies/Srvcs/General Engineering General Cost Inflation 40,500           41,338           42,194           43,067           43,959           554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Materials/Supplies/Srvcs/Insur chgs on claims General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Materials/Supplies/Srvcs Maint Contracts General Cost Inflation 18,000           18,373           18,753           19,141           19,537           19,942           20,354           20,776           21,206           21,645           22,093           22,550           23,017           23,493           23,980           24,476           24,983           25,500           26,028           26,566           27,116           
Materials/Supplies/Srvcs Memberships General Cost Inflation 75,000           76,552           78,137           79,754           81,405           83,090           84,810           86,566           88,358           90,187           92,054           93,959           95,904           97,889           99,915           101,984         104,095         106,249         108,449         110,693         112,985         
Materials/Supplies/Srvcs General Supplies General Cost Inflation 60,000           61,242           62,510           63,804           65,124           66,472           67,848           69,253           70,686           72,149           73,643           75,167           76,723           78,311           79,932           81,587           83,276           84,999           86,759           88,555           90,388           
Materials/Supplies/Srvcs Postage, Shipping General Cost Inflation 12,000           12,248           12,502           12,761           13,025           13,294           13,570           13,851           14,137           14,430           14,729           15,033           15,345           15,662           15,986           16,317           16,655           17,000           17,352           17,711           18,078           
Materials/Supplies/Srvcs Security General Cost Inflation 4,500             4,593             4,688             4,785             4,884             4,985             5,089             5,194             5,301             5,411             5,523             5,638             5,754             5,873             5,995             6,119             6,246             6,375             6,507             6,642             6,779             
Materials/Supplies/Srvcs Small Tools General Cost Inflation 1,000             1,021             1,042             1,063             1,085             1,108             1,131             1,154             1,178             1,202             1,227             1,253             1,279             1,305             1,332             1,360             1,388             1,417             1,446             1,476             1,506             
Materials/Supplies/Srvcs Utilities General Cost Inflation 100,000         102,070         104,183         106,339         108,540         110,787         113,080         115,421         117,810         120,249         122,738         125,279         127,872         130,519         133,220         135,978         138,793         141,666         144,598         147,591         150,646         
Materials/Supplies/Srvcs/Technology General Cost Inflation 100,000         102,070         104,183         106,339         108,540         110,787         113,080         115,421         117,810         120,249         122,738         125,279         127,872         130,519         133,220         135,978         138,793         141,666         144,598         147,591         150,646         
Materials/Supplies/Srvcs  Software and Licenses General Cost Inflation 185,000         188,829         192,738         196,728         200,800         204,956         209,199         213,529         217,949         222,461         227,065         231,766         236,563         241,460         246,458         251,559         256,767         262,081         267,506         273,044         278,696         
Materials/Supplies/Srvcs  Education and Training General Cost Inflation 80,000           81,656           83,346           85,071           86,832           88,630           90,464           92,337           94,248           96,199           98,190           100,223         102,297         104,415         106,576         108,782         111,034         113,333         115,678         118,073         120,517         
Materials/Supplies-Bldgs, Furniture,Grounds General Cost Inflation 130,000         132,691         135,438         138,241         141,103         144,023         147,005         150,048         153,153         156,324         159,559         162,862         166,233         169,674         173,187         176,771         180,431         184,165         187,977         191,869         195,840         
Materials/Supplies/Srvcs Safety Expense General Cost Inflation 65,000           66,345           67,719           69,121           70,551           72,012           73,502           75,024           76,577           78,162           79,780           81,431           83,117           84,837           86,593           88,386           90,215           92,083           93,989           95,934           97,920           
Professional Services-General General Cost Inflation 250,000         255,175         260,457         265,848         271,351         276,968         282,701         288,553         294,526         300,622         306,845         313,197         319,680         326,297         333,051         339,945         346,982         354,164         361,495         368,978         376,616         
Prof Svc Other Engineering General Cost Inflation 7,500             7,655             7,814             7,975             8,141             8,309             8,481             8,657             8,836             9,019             9,205             9,396             9,590             9,789             9,992             10,198           10,409           10,625           10,845           11,069           11,298           
Rental General General Cost Inflation 1,500             1,531             1,563             1,595             1,628             1,662             1,696             1,731             1,767             1,804             1,841             1,879             1,918             1,958             1,998             2,040             2,082             2,125             2,169             2,214             2,260             
Equipment & Transportation Expense General General Cost Inflation 85,000           86,759           88,555           90,388           92,259           94,169           96,118           98,108           100,139         102,212         104,327         106,487         108,691         110,941         113,237         115,581         117,974         120,416         122,908         125,453         128,049         
Equipment & Transportation Expense Small Tools General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Equipment & Transportation Expense Bldgs Grds General Cost Inflation 500                510                521                532                543                554                565                577                589                601                614                626                639                653                666                680                694                708                723                738                753                
Insurance Expense Property General Cost Inflation 117,000         119,422         121,894         124,417         126,992         129,621         132,304         135,043         137,838         140,691         143,603         146,576         149,610         152,707         155,868         159,094         162,387         165,749         169,180         172,682         176,256         
Insurance Expense Liability General Cost Inflation 315,000         321,520         328,176         334,969         341,902         348,980         356,203         363,577         371,103         378,784         386,625         394,628         402,796         411,134         419,644         428,331         437,197         446,247         455,484         464,912         474,536         
Insurance Expense Other General Cost Inflation 7,000             7,145             7,293             7,444             7,598             7,755             7,916             8,079             8,247             8,417             8,592             8,770             8,951             9,136             9,325             9,518             9,715             9,917             10,122           10,331           10,545           
Advertising Expense General Cost Inflation 40,000           40,828           41,673           42,536           43,416           44,315           45,232           46,168           47,124           48,100           49,095           50,111           51,149           52,208           53,288           54,391           55,517           56,666           57,839           59,036           60,258           
Miscellaneous Expense General Cost Inflation 3,000             3,062             3,125             3,190             3,256             3,324             3,392             3,463             3,534             3,607             3,682             3,758             3,836             3,916             3,997             4,079             4,164             4,250             4,338             4,428             4,519             
Transportation Expense Transferred General Cost Inflation (150,000)        (153,105)        (156,274)        (159,509)        (162,811)        (166,181)        (169,621)        (173,132)        (176,715)        (180,373)        (184,107)        (187,918)        (191,808)        (195,778)        (199,831)        (203,967)        (208,189)        (212,498)        (216,897)        (221,387)        (225,969)        
Admin Expense Transferred General Cost Inflation (550,000)        (561,385)        (573,005)        (584,866)        (596,973)        (609,330)        (621,942)        (634,816)        (647,957)        (661,369)        (675,059)        (689,033)        (703,295)        (717,853)        (732,712)        (747,879)        (763,360)        (779,161)        (795,289)        (811,751)        (828,554)        
Admin Stores Expense Transferred General Cost Inflation (245,000)        (250,071)        (255,248)        (260,531)        (265,924)        (271,429)        (277,047)        (282,782)        (288,635)        (294,610)        (300,708)        (306,933)        (313,286)        (319,771)        (326,390)        (333,146)        (340,042)        (347,081)        (354,265)        (361,598)        (369,083)        

Other Expenses
Misc. Non Operating Expense No Escalation 10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           10,000           
Other Taxes No Escalation 30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           30,000           
New Employees General Cost Inflation -                 80,000           81,656           83,346           175,071         178,695         182,394         186,170         190,023         193,957         197,972         202,069         206,252         210,522         214,879         219,327         223,867         228,501         233,231         238,059         242,986         
Add'l O&M from CIP From CIP -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

Total Cash O&M Expenditures 11,079,208$  11,868,263$  12,113,061$  12,363,403$  12,709,335$  12,928,610$  13,197,268$  13,473,550$  13,756,110$  14,045,143$  14,340,785$  14,643,243$  14,952,664$  15,269,268$  15,593,212$  15,924,728$  16,264,021$  16,611,271$  16,966,760$  17,330,651$  17,703,179$  

Depreciation Expense in 2013 4,350,000$                                               
Depreciation Expense  Last year's plus annual additions from CIP 4,350,000$    4,439,959$    4,799,682$    4,997,091$    5,298,947$    5,512,199$    5,748,470$    5,925,062$    6,049,507$    6,201,713$    6,304,117$    6,440,751$    6,642,738$    6,909,582$    7,047,224$    7,284,949$    7,423,208$    7,666,023$    7,788,643$    7,915,143$    8,045,645$    

TOTAL EXPENSES 15,429,208$  16,308,221$  16,912,742$  17,360,494$  18,008,282$  18,440,810$  18,945,738$  19,398,612$  19,805,617$  20,246,855$  20,644,902$  21,083,993$  21,595,403$  22,178,849$  22,640,436$  23,209,677$  23,687,229$  24,277,294$  24,755,403$  25,245,794$  25,748,824$  

PREPARED BY FCS GROUP, INC.
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Skagit PUD No. 1
WSP Financial Chapter
Capital Improvement Program

Project Costs and O&M Impacts in Year:  2013 (Project costs are escalated using Construction Cost Inflation assumptions)

No Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 Annual O&M 
Impact

Inflate Project 
Costs?

Useful Life 
(Years)

Specific Funding Source      
1-District Funds, 2-Grants & 

Developer Donations

1 2013 Budget - Routine Operating Capital Outlays Yes 50 1 District Funds
2 Computer Software 300,000         Yes 50 1 District Funds
3 Equipment -                 Yes 50 1 District Funds
4 Annual Plant Replacement -                 Yes 50 1 District Funds
5 2013 Capital Improvement Plan Yes 50 1 District Funds
6 Fir Island Road Pipeline 1,900,000      Yes 50 1 District Funds
7 Dukes Hill Pump Station 150,000         Yes 50 1 District Funds
8 Cedar Hills Booster Station 60,000           Yes 50 1 District Funds
9 WTP Chemical Feed System Replacement 125,000         Yes 50 1 District Funds

10 Document Management Software 200,000         Yes 50 1 District Funds
11 WTP Dry Scrubber Retrofit 125,000         Yes 50 1 District Funds
12 Water Loss Control Action Plan 70,000           Yes 50 1 District Funds
13 E. Division Tank, Pump Station and Piping 10,000,000    Yes 50 1 District Funds
14 Josh Wilson Road Improvements 200,000         1,300,000      Yes 50 1 District Funds
15 Josh Wilson Fiber 130,000         Yes 50 1 District Funds
16 Old Highway 99 Fiber 60,000           Yes 50 1 District Funds
17 North 30th St and Digby Road Pipelines 2,400,000      Yes 50 1 District Funds
18 Transmission Line, Judy - MV (Phase 2) 200,000         800,000         4,000,000      9,300,000      Yes 50 1 District Funds
19 Computer Server Hardware 175,000         175,000         Yes 50 1 District Funds
20 McLean Road Pipeline 300,000         4,400,000      Yes 50 1 District Funds
21 Cascade Ridge Reservoir 50,000           150,000         Yes 50 1 District Funds
22 Cascade Ridge Fiber 250,000         Yes 50 1 District Funds
23 Best Road Pipeline 300,000         2,100,000      Yes 50 1 District Funds
24 Burklund Road Pipeline 300,000         3,100,000      Yes 50 1 District Funds
25 Big Lake Reservoir 50,000           350,000         Yes 50 1 District Funds
26 North Fork Skagit River Crossing 500,000         2,300,000      Yes 50 1 District Funds
27 Pleasant Ridge Area Reservoir 100,000         400,000         Yes 50 1 District Funds
28 SW - Burlington Fiber 150,000         600,000         Yes 50 1 District Funds
29 Judy - SW Transmission Line (Skagit River) 300,000         700,000         Yes 50 1 District Funds
30 Bayview Ridge Reservoir to Allen West Rd 400,000         2,000,000      Yes 50 1 District Funds
31 N Sedro Woolley Reservoir #2 250,000         250,000         250,000         1,250,000      Yes 50 1 District Funds
32 Badger ORION 5/8 Meter Transmitter Replac. 2,500,000      Yes 50 1 District Funds
33 Judy - SW Transmission Line (Sedro Woolley) 100,000         700,000         5,100,000      Yes 50 1 District Funds
34 Burlington Reservoir 250,000         300,000         700,000         3,650,000      Yes 50 1 District Funds
35 Mount Vernon - County Reservoir 250,000         300,000         700,000         3,650,000      Yes 50 1 District Funds
36 Annual Pipe and Vehicle Replacement 3,336,500      3,430,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      3,500,000      Yes 50 1 District Funds
37 Yes 50 1 District Funds

Total Capital Projects 5,536,500$    4,360,000$    16,900,000$  8,990,000$    13,325,000$  9,125,000$    9,800,000$    7,100,000$    4,850,000$    5,750,000$    3,750,000$    4,850,000$    6,950,000$    8,900,000$    4,450,000$    7,450,000$    4,200,000$    7,150,000$    3,500,000$    3,500,000$    3,500,000$    

Projects by Grants / Developer Donations
Projects by District Funds

PREPARED BY FCS GROUP, INC.
(425) 867-1802
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Skagit PUD No. 1
WSP Financial Chapter
Capital Improvement Program

Project Costs and O&M Impacts in Year:  

No Description

1 2013 Budget - Routine Operating Capital Outlays
2 Computer Software
3 Equipment
4 Annual Plant Replacement
5 2013 Capital Improvement Plan
6 Fir Island Road Pipeline
7 Dukes Hill Pump Station
8 Cedar Hills Booster Station
9 WTP Chemical Feed System Replacement

10 Document Management Software
11 WTP Dry Scrubber Retrofit
12 Water Loss Control Action Plan
13 E. Division Tank, Pump Station and Piping
14 Josh Wilson Road Improvements
15 Josh Wilson Fiber
16 Old Highway 99 Fiber
17 North 30th St and Digby Road Pipelines
18 Transmission Line, Judy - MV (Phase 2)
19 Computer Server Hardware
20 McLean Road Pipeline
21 Cascade Ridge Reservoir
22 Cascade Ridge Fiber
23 Best Road Pipeline
24 Burklund Road Pipeline
25 Big Lake Reservoir
26 North Fork Skagit River Crossing
27 Pleasant Ridge Area Reservoir
28 SW - Burlington Fiber
29 Judy - SW Transmission Line (Skagit River)
30 Bayview Ridge Reservoir to Allen West Rd
31 N Sedro Woolley Reservoir #2
32 Badger ORION 5/8 Meter Transmitter Replac.
33 Judy - SW Transmission Line (Sedro Woolley)
34 Burlington Reservoir
35 Mount Vernon - County Reservoir
36 Annual Pipe and Vehicle Replacement
37

Total Capital Projects

Projects by Grants / Developer Donations
Projects by District Funds

2013 (Project costs are escalated using Construction Cost Inflation assumptions)

TOTAL FORECASTED PROJECT COSTS
TOTAL 

ESCALATED 
COSTS

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

-$                 -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
300,000           300,000         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

-                   -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
-                   -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
-                   -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

1,900,000        1,900,000      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
154,745           -                 154,745         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

61,898             -                 61,898           -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
128,954           -                 128,954         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
206,327           -                 206,327         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
128,954           -                 128,954         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

72,214             -                 72,214           -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
10,642,698      -                 -                 10,642,698    -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

1,640,173        -                 -                 212,854         1,427,319      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
142,732           -                 -                 -                 142,732         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

65,876             -                 -                 -                 65,876           -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
2,554,247        -                 -                 2,554,247      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

15,983,325      -                 206,327         851,416         4,391,750      10,533,833    -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
402,705           -                 -                 -                 -                 198,217         204,488         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

5,481,208        -                 -                 -                 -                 339,801         5,141,407      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
231,909           -                 -                 -                 -                 56,634           175,275         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
292,125           -                 -                 -                 -                 -                 292,125         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

2,882,030        -                 -                 -                 -                 -                 350,550         2,531,480      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
4,087,497        -                 -                 -                 -                 -                 350,550         3,736,947      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

480,338           -                 -                 -                 -                 -                 58,425           421,913         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
3,463,016        -                 -                 -                 -                 -                 -                 602,733         2,860,282      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

617,987           -                 -                 -                 -                 -                 -                 120,547         497,440         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
926,981           -                 -                 -                 -                 -                 -                 180,820         746,161         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

1,271,139        -                 -                 -                 -                 -                 -                 -                 373,080         898,059         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
3,160,231        -                 -                 -                 -                 -                 -                 -                 -                 513,177         2,647,054      -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
2,753,703        -                 -                 -                 -                 -                 -                 -                 -                 320,735         330,882         341,349         1,760,737      -                 -                 -                 -                 -                 -                 -                 -                 -                 
3,632,874        -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 3,632,874      -                 -                 -                 -                 -                 -                 -                 -                 
8,803,573        -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 140,859         1,017,205      7,645,509      -                 -                 -                 -                 -                 -                 -                 
7,719,060        -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 363,287         449,736         1,082,580      5,823,457      -                 -                 -                 -                 -                 
8,215,163        -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 386,636         478,640         1,152,158      6,197,729      -                 -                 -                 

95,389,974      3,336,500      3,538,506      3,724,944      3,842,781      3,964,346      4,089,756      4,219,133      4,352,603      4,490,296      4,632,344      4,778,886      4,930,064      5,086,024      5,246,918      5,412,902      5,584,137      5,760,788      5,943,028      6,131,033      6,324,985      6,525,073      
-                   -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

183,793,660$  5,536,500$    4,497,927$    17,986,159$  9,870,458$    15,092,830$  10,662,577$  11,813,573$  8,829,567$    6,222,267$    7,610,280$    5,120,235$    6,831,660$    10,099,391$  13,342,163$  6,882,118$    11,886,233$  6,912,946$    12,140,757$  6,131,033$    6,324,985$    6,525,073$    

-                   -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
183,793,660    5,536,500      4,497,927      17,986,159    9,870,458      15,092,830    10,662,577    11,813,573    8,829,567      6,222,267      7,610,280      5,120,235      6,831,660      10,099,391    13,342,163    6,882,118      11,886,233    6,912,946      12,140,757    6,131,033      6,324,985      6,525,073      

PREPARED BY FCS GROUP, INC.
(425) 867-1802

CIP
Skagit PUD 7-30-14 Page 6



Skagit PUD No. 1
WSP Financial Chapter
Existing Debt Input

Existing Debt Service - Revenue Bonds 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Use Bond Reserve to Make Final Payments? No
If Yes, Enter Payment Amount: -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

2008 Public Bond (Refunding 1998)
Annual Interest Payment 187,213$       158,613$       128,813$       98,813$         64,600$         28,900$         -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
Annual Principal Payment 715,000         745,000         775,000         805,000         840,000         680,000         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Total Annual Payment 902,213$       903,613$       903,813$       903,813$       904,600$       708,900$       -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

2009 A Revenue Bonds
Annual Interest Payment 30,700$         22,700$         17,200$         8,800$           -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
Annual Principal Payment 200,000         200,000         210,000         220,000         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Total Annual Payment 230,700$       222,700$       227,200$       228,800$       -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

2009 B Revenue Bonds
Annual Interest Payment 202,901$       202,901$       202,901$       202,901$       202,901$       193,335$       182,995$       172,099$       157,539$       142,397$       126,963$       110,656$       93,766$         76,294$         58,240$         39,603$         20,093$         -$               -$               -$               -$               
Annual Principal Payment -                 -                 -                 -                 230,000         235,000         240,000         250,000         260,000         265,000         280,000         290,000         300,000         310,000         320,000         335,000         345,000         -                 -                 -                 -                 
Federal Tax Credit Payment (35% per year) (71,015)          (71,015)          (71,015)          (71,015)          (71,015)          (67,667)          (64,048)          (60,235)          (55,139)          (49,839)          (44,437)          (38,730)          (32,818)          (26,703)          (20,384)          (13,861)          (7,032)            -                 -                 -                 -                 
Total Annual Payment 131,886$       131,886$       131,886$       131,886$       361,886$       360,668$       358,947$       361,864$       362,400$       357,558$       362,526$       361,926$       360,948$       359,591$       357,856$       360,742$       358,060$       -$               -$               -$               -$               

TOTAL REVENUE BONDS 
Annual Interest Payment 420,813$       384,213$       348,913$       310,513$       267,501$       222,235$       182,995$       172,099$       157,539$       142,397$       126,963$       110,656$       93,766$         76,294$         58,240$         39,603$         20,093$         -$               -$               -$               -$               
Annual Principal Payment 915,000         945,000         985,000         1,025,000      1,070,000      915,000         240,000         250,000         260,000         265,000         280,000         290,000         300,000         310,000         320,000         335,000         345,000         -                 -                 -                 -                 
Total Annual Payment 1,335,813$    1,329,213$    1,333,913$    1,335,513$    1,337,501$    1,137,235$    422,995$       422,099$       417,539$       407,397$       406,963$       400,656$       393,766$       386,294$       378,240$       374,603$       365,093$       -$               -$               -$               -$               
Use of Debt reserve for Debt Service -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Annual Debt Reserve Target on Existing Revenue Bonds 1,337,501      1,337,501      1,337,501      1,337,501      1,337,501      1,137,235      422,995         422,099         417,539         407,397         406,963         400,656         393,766         386,294         378,240         374,603         365,093         -                 -                 -                 -                 

Existing Debt Service - PWTF Loans 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Public Works Trust Fund Loan No. 1
Annual Interest Payment 24,409$         21,697$         18,985$         16,273$         13,561$         10,848$         8,136$           5,424$           2,712$           -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
Annual Principal Payment 542,424         542,424         542,424         542,424         542,424         542,424         542,424         542,424         542,424         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Total Annual Payment 566,833$       564,121$       561,409$       558,697$       555,985$       553,273$       550,561$       547,848$       545,136$       -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

Public Works Trust Fund Loan No. 2
Annual Interest Payment 28,125$         25,312$         22,500$         19,687$         16,875$         14,062$         11,250$         8,437$           5,625$           2,812$           -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
Annual Principal Payment 562,494         562,494         562,494         562,494         562,494         562,494         562,494         562,494         562,494         562,494         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Total Annual Payment 590,619$       587,807$       584,994$       582,182$       579,369$       576,557$       573,744$       570,932$       568,119$       565,307$       -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

Public Works Trust Fund Loan No. 3
Annual Interest Payment 7,402$           15,216$         14,371$         13,526$         12,680$         11,835$         10,990$         10,144$         9,299$           8,454$           7,608$           6,763$           5,917$           5,072$           4,227$           3,381$           2,536$           1,691$           845$              -$               -$               
Annual Principal Payment 169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         169,070         -                 -                 
Total Annual Payment 176,473$       184,287$       183,441$       182,596$       181,751$       180,905$       180,060$       179,215$       178,369$       177,524$       176,679$       175,833$       174,988$       174,143$       173,297$       172,452$       171,607$       170,761$       169,916$       -$               -$               

PWTF Loan for E. Division Street Tank
Annual Interest Payment -$               -$               3,000$           2,824$           2,647$           2,471$           2,294$           2,118$           1,941$           1,765$           1,588$           1,412$           1,235$           1,059$           882$              706$              529$              353$              176$              -$               -$               
Annual Principal Payment -                 -                 17,647           17,647           17,647           17,647           17,647           17,647           17,647           17,647           17,647           17,647           17,647           17,647           17,647           17,647           17,647           17,647           17,647           -                 -                 
Total Annual Payment -$               -$               20,647$         20,471$         20,294$         20,118$         19,941$         19,765$         19,588$         19,412$         19,235$         19,059$         18,882$         18,706$         18,529$         18,353$         18,176$         18,000$         17,824$         -$               -$               

TOTAL PWTF LOANS
Annual Interest Payment 59,936$         62,226$         58,856$         52,309$         45,763$         39,216$         32,670$         26,124$         19,577$         13,031$         9,196$           8,175$           7,153$           6,131$           5,109$           4,087$           3,065$           2,044$           1,022$           -$               -$               
Annual Principal Payment 1,273,989      1,273,989      1,291,636      1,291,636      1,291,636      1,291,636      1,291,636      1,291,636      1,291,636      749,212         186,717         186,717         186,717         186,717         186,717         186,717         186,717         186,717         186,717         -                 -                 
Total Annual Payment 1,333,925$    1,336,215$    1,350,492$    1,343,945$    1,337,399$    1,330,852$    1,324,306$    1,317,760$    1,311,213$    762,243$       195,914$       194,892$       193,870$       192,848$       191,827$       190,805$       189,783$       188,761$       187,739$       -$               -$               
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Skagit PUD No. 1
WSP Financial Chapter
Existing Debt Input

Existing Debt Service - Other Loans 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

DWSRF Clearwell
Annual Interest Payment 14,380$         12,782$         11,185$         9,587$           7,989$           6,391$           4,793$           3,196$           1,598$           -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
Annual Principal Payment 106,520         106,520         106,520         106,520         106,520         106,520         106,520         106,520         106,520         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Total Annual Payment 120,900$       119,302$       117,704$       116,106$       114,508$       112,911$       111,313$       109,715$       108,117$       -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

DWSRF Skagit View Village LUD
Annual Interest Payment 549$              488$              427$              366$              305$              244$              183$              122$              61$                -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
Annual Principal Payment 4,068             4,068             4,068             4,068             4,068             4,068             4,068             4,068             4,068             -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Total Annual Payment 4,618$           4,557$           4,496$           4,435$           4,374$           4,313$           4,252$           4,191$           4,129$           -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

DWSRF Skagit View Village LUD
Annual Interest Payment 5,363$           4,767$           4,171$           3,575$           2,980$           2,384$           1,788$           1,192$           596$              -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
Annual Principal Payment 39,728           39,728           39,728           39,728           39,728           39,728           39,728           39,728           39,728           -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Total Annual Payment 45,091$         44,495$         43,899$         43,303$         42,707$         42,111$         41,516$         40,920$         40,324$         -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

DWSRF Transmission
Annual Interest Payment 16,581$         14,923$         13,265$         11,607$         9,948$           8,290$           6,632$           4,974$           3,316$           1,658$           -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
Annual Principal Payment 110,538         110,538         110,538         110,538         110,538         110,538         110,538         110,538         110,538         110,538         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Total Annual Payment 127,119$       125,461$       123,803$       122,145$       120,487$       118,829$       117,171$       115,513$       113,854$       112,196$       -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

DWSRF WTP
Annual Interest Payment 775$              698$              620$              543$              465$              388$              310$              233$              155$              78$                -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
Annual Principal Payment 5,168             5,168             5,168             5,168             5,168             5,168             5,168             5,168             5,168             5,168             -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Total Annual Payment 5,943$           5,866$           5,788$           5,711$           5,633$           5,556$           5,478$           5,401$           5,323$           5,246$           -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

TOTAL OTHER LOANS
Annual Interest Payment 37,649$         33,658$         29,668$         25,678$         21,687$         17,697$         13,707$         9,716$           5,726$           1,736$           -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
Annual Principal Payment 266,022         266,022         266,022         266,022         266,022         266,022         266,022         266,022         266,022         115,706         -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Total Annual Payment 303,671$       299,680$       295,690$       291,700$       287,709$       283,719$       279,729$       275,738$       271,748$       117,442$       -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

Total Existing Debt Service 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

TOTAL EXISTING LOANS
Annual Interest Payment 518,398$       480,097$       437,437$       388,500$       334,951$       279,148$       229,372$       207,939$       182,842$       157,163$       136,160$       118,831$       100,919$       82,425$         63,349$         43,690$         23,158$         2,044$           1,022$           -$               -$               
Annual Principal Payment 2,455,011      2,485,011      2,542,658      2,582,658      2,627,658      2,472,658      1,797,658      1,807,658      1,817,658      1,129,918      466,717         476,717         486,717         496,717         506,717         521,717         531,717         186,717         186,717         -                 -                 
Total Annual Payment 2,973,409$    2,965,108$    2,980,095$    2,971,158$    2,962,609$    2,751,807$    2,027,030$    2,015,597$    2,000,500$    1,287,081$    602,877$       595,548$       587,637$       579,143$       570,067$       565,408$       554,876$       188,761$       187,739$       -$               -$               
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Skagit PUD No. 1
WSP Financial Chapter
Revenue Requirements Analysis

Cash Flow Sufficiency Test 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

EXPENSES
Cash Operating Expenses 11,079,208$  11,868,263$  12,113,061$  12,363,403$  12,709,335$  12,928,610$  13,197,268$  13,473,550$  13,756,110$  14,045,143$  14,340,785$  14,643,243$  14,952,664$  15,269,268$  15,593,212$  15,924,728$  16,264,021$  16,611,271$  16,966,760$  17,330,651$  17,703,179$  
Existing Debt Service 2,973,409      2,965,108      2,980,095      2,971,158      2,962,609      2,751,807      2,027,030      2,015,597      2,000,500      1,287,081      602,877        595,548        587,637        579,143        570,067        565,408        554,876        188,761        187,739        -                -                
New Debt Service -                -                150,061        2,125,299      2,118,153      3,130,938      3,123,792      3,444,798      3,437,652      3,430,506      3,423,360      3,416,215      3,409,069      3,401,923      3,394,777      3,387,632      3,380,486      3,373,340      3,366,194      3,359,049      3,351,903      
Routine Capital 3,259,000      3,300,000      3,300,000      3,300,000      3,300,000      3,300,000      4,500,000      5,000,000      5,500,000      6,201,713      6,304,117      6,440,751      6,642,738      6,909,582      7,047,224      7,284,949      7,423,208      7,666,023      7,788,643      7,915,143      8,045,645      
Total Expenses 17,311,618$  18,133,371$  18,543,216$  20,759,860$  21,090,096$  22,111,355$  22,848,090$  23,933,945$  24,694,262$  24,964,443$  24,671,140$  25,095,756$  25,592,109$  26,159,915$  26,605,280$  27,162,717$  27,622,591$  27,839,395$  28,309,337$  28,604,843$  29,100,727$  

REVENUES
Rate Revenue 14,771,377$  16,054,846$  16,177,051$  16,301,207$  16,425,362$  16,550,818$  16,677,573$  16,836,181$  16,996,088$  17,157,945$  17,321,102$  17,486,209$  17,652,617$  17,820,974$  17,990,632$  18,162,239$  18,335,797$  18,510,655$  18,688,113$  18,866,871$  19,046,929$  
System Development Fee to Debt 892,023        770,928        801,320        835,819        863,730        900,060        937,450        1,212,208      1,261,651      1,316,207      1,207,871      1,203,529      1,199,012      1,194,320      1,189,453      1,185,912      1,180,609      1,068,630      1,066,180      1,007,715      1,005,571      
Rate Stabilization Transfer 500,000        -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                -                
Other Revenue 831,087        835,848        840,634        845,496        850,359        855,272        860,236        866,448        872,711        879,050        885,440        891,906        898,423        905,017        911,661        918,382        925,179        932,027        938,977        945,978        953,030        
Operating Fund & Debt Reserve Fund Interest Earnings 27,000          16,419          30,562          31,109          53,353          54,703          65,803          66,855          71,080          71,928          72,847          73,676          74,591          75,657          76,872          77,834          79,020          80,015          81,244          82,240          83,262          
Total Revenue 17,021,487$  17,678,041$  17,849,567$  18,013,631$  18,192,804$  18,360,853$  18,541,063$  18,981,691$  19,201,530$  19,425,129$  19,487,260$  19,655,321$  19,824,643$  19,995,967$  20,168,618$  20,344,367$  20,520,605$  20,591,327$  20,774,514$  20,902,804$  21,088,791$  

NET CASH FLOW (DEFICIENCY) (290,130)$     (455,330)$     (693,649)$     (2,746,229)$  (2,897,293)$  (3,750,502)$  (4,307,027)$  (4,952,254)$  (5,492,733)$  (5,539,314)$  (5,183,880)$  (5,440,436)$  (5,767,466)$  (6,163,948)$  (6,436,662)$  (6,818,350)$  (7,101,986)$  (7,248,068)$  (7,534,823)$  (7,702,040)$  (8,011,935)$  

Coverage Sufficiency Test 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

EXPENSES
Cash Operating Expenses (less Capital Outlay) 11,039,208$  11,828,263$  12,073,061$  12,323,403$  12,669,335$  12,888,610$  13,157,268$  13,433,550$  13,716,110$  14,005,143$  14,300,785$  14,603,243$  14,912,664$  15,229,268$  15,553,212$  15,884,728$  16,224,021$  16,571,271$  16,926,760$  17,290,651$  17,663,179$  
Revenue Bond Debt Service 1,335,813      1,329,213      1,333,913      2,834,368      2,836,355      3,656,020      2,941,780      3,269,036      3,264,476      3,254,333      3,253,900      3,247,593      3,240,703      3,233,231      3,225,177      3,221,540      3,212,029      2,846,937      2,846,937      2,846,937      2,846,937      
Revenue Bond Coverage Requirement at 2 1,335,813      1,329,213      1,333,913      2,834,368      2,836,355      3,656,020      2,941,780      3,269,036      3,264,476      3,254,333      3,253,900      3,247,593      3,240,703      3,233,231      3,225,177      3,221,540      3,212,029      2,846,937      2,846,937      2,846,937      2,846,937      
Total Expenses 13,710,835$  14,486,689$  14,740,887$  17,992,139$  18,342,045$  20,200,651$  19,040,828$  19,971,622$  20,245,062$  20,513,810$  20,808,585$  21,098,428$  21,394,071$  21,695,730$  22,003,565$  22,327,808$  22,648,080$  22,265,144$  22,620,633$  22,984,525$  23,357,052$  

ALLOWABLE REVENUES
Rate Revenue 14,771,377$  16,054,846$  16,177,051$  16,301,207$  16,425,362$  16,550,818$  16,677,573$  16,836,181$  16,996,088$  17,157,945$  17,321,102$  17,486,209$  17,652,617$  17,820,974$  17,990,632$  18,162,239$  18,335,797$  18,510,655$  18,688,113$  18,866,871$  19,046,929$  
System Development Fee 700,700        772,627        801,331        839,873        866,442        903,211        941,439        1,215,272      1,263,993      1,319,881      1,372,571      1,432,916      1,489,885      1,555,029      1,616,610      1,686,920      1,760,061      1,829,340      1,915,273      1,990,337      2,068,234      
Other Revenue 831,087        835,848        840,634        845,496        850,359        855,272        860,236        866,448        872,711        879,050        885,440        891,906        898,423        905,017        911,661        918,382        925,179        932,027        938,977        945,978        953,030        
Interest Earnings - All Funds 31,126          26,740          45,274          38,428          167,934        62,719          125,642        67,491          86,669          96,583          104,667        149,497        182,884        189,271        168,882        218,605        224,712        286,802        307,110        394,306        488,959        
Total Revenue 16,334,290$  17,690,061$  17,864,290$  18,025,004$  18,310,097$  18,372,020$  18,604,892$  18,985,392$  19,219,460$  19,453,458$  19,683,780$  19,960,528$  20,223,810$  20,470,291$  20,687,785$  20,986,147$  21,245,749$  21,558,824$  21,849,473$  22,197,492$  22,557,152$  

Coverage Realized 3.96              4.41              4.34              2.01              1.99              1.50              1.85              1.70              1.69              1.67              1.65              1.65              1.64              1.62              1.59              1.58              1.56              1.75              1.73              1.72              1.72              

COVERAGE SURPLUS (DEFICIENCY) 2,623,455$   3,203,371$   3,123,403$   32,865$        (31,948)$       (1,828,631)$  (435,937)$     (986,230)$     (1,025,602)$  (1,060,352)$  (1,124,805)$  (1,137,900)$  (1,170,261)$  (1,225,439)$  (1,315,780)$  (1,341,661)$  (1,402,331)$  (706,320)$     (771,160)$     (787,033)$     (799,901)$     

Maximum Revenue Deficiency 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Sufficiency Test Driving the Deficiency Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash Cash

Maximum Deficiency From Tests 290,130$       455,330$       693,649$       2,746,229$    2,897,293$    3,750,502$    4,307,027$    4,952,254$    5,492,733$    5,539,314$    5,183,880$    5,440,436$    5,767,466$    6,163,948$    6,436,662$    6,818,350$    7,101,986$    7,248,068$    7,534,823$    7,702,040$    8,011,935$    
less: Net Revenue From Prior Rate Increases -                -                -                (1,238,514)    (2,595,729)    (4,082,277)    (4,911,638)    (5,796,262)    (6,731,020)    (7,256,925)    (7,801,451)    (8,365,469)    (8,949,278)    (9,553,817)    (10,179,383)  (10,826,988)  (11,497,333)  (12,190,711)  (12,908,699)  (13,651,179)  (13,781,461)  
Revenue Deficiency 290,130$       455,330$       693,649$       1,507,716$    301,564$       -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              
Plus: Adjustment for State Excise Tax 15,363          24,111          36,731          79,838          15,969          -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
Total Revenue Deficiency 305,494$      479,441$      730,380$      1,587,554$   317,533$      -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 -$                 

Rate Increases 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Rate Revenue with no Increase 14,771,377$  16,054,846$  16,177,051$  16,301,207$  16,425,362$  16,550,818$  16,677,573$  16,836,181$  16,996,088$  17,157,945$  17,321,102$  17,486,209$  17,652,617$  17,820,974$  17,990,632$  18,162,239$  18,335,797$  18,510,655$  18,688,113$  18,866,871$  19,046,929$  
Revenues from Prior Rate Increases -                -                -                1,304,097      2,733,180      4,298,446      5,171,724      5,220,908      5,270,495      5,320,687      5,371,282      5,422,482      5,474,085      5,526,293      5,578,904      5,632,119      5,685,939      5,740,163      5,795,193      5,850,626      5,906,462      
Rate Revenue Before Rate Increase (Incl. previous increases) 14,771,377    16,054,846    16,177,051    17,605,303    19,158,543    20,849,264    21,849,297    22,057,088    22,266,583    22,478,632    22,692,384    22,908,691    23,126,702    23,347,267    23,569,535    23,794,358    24,021,736    24,250,818    24,483,305    24,717,496    24,953,390    
Required Annual Rate Increase 2.07% 2.99% 4.51% 9.02% 1.66% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Number of Months New Rates Will Be In Effect 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 12                 
Info: Percentage Increase to Generate Required Revenue 2.07% 2.99% 4.51% 9.02% 1.66% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Policy Induced Rate Increases 0.00% 0.00% 8.00% 8.00% 8.00% 4.00% 4.00% 4.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00%

ANNUAL RATE INCREASE 0.00% 0.00% 8.00% 8.00% 8.00% 4.00% 4.00% 4.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00%
CUMULATIVE RATE INCREASE 0.00% 0.00% 8.00% 16.64% 25.97% 31.01% 36.25% 41.70% 44.53% 47.43% 50.37% 53.38% 56.45% 59.58% 62.77% 66.02% 69.35% 72.73% 76.19% 79.71% 83.30%

Impacts of Rate Increases 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Rate Revenues After Rate Increase 14,771,377$  16,054,846$  17,471,215$  19,013,728$  20,691,226$  21,683,234$  22,723,269$  23,856,947$  24,565,206$  25,295,129$  26,046,377$  26,820,548$  27,617,301$  28,438,308$  29,283,225$  30,153,800$  31,050,788$  31,973,839$  32,925,973$  33,905,739$  34,229,322$  
Full Year Rate Revenues After Rate Increase 14,771,377   16,054,846   17,471,215   19,013,728   20,691,226   21,683,234   22,723,269   23,856,947   24,565,206   25,295,129   26,046,377   26,820,548   27,617,301   28,438,308   29,283,225   30,153,800   31,050,788   31,973,839   32,925,973   33,905,739   34,913,909   

Additional State Taxes Due to Rate Increases -                    -                    65,084          136,413        214,530        258,109        304,038        353,074        380,651        409,219        438,794        469,424        501,124        533,946        567,905        603,056        639,437        677,064        716,022        756,305        763,523        

Net Cash Flow After Rate Increase (290,130)       (455,330)       535,431        (170,121)       1,154,041      1,123,805      1,434,630      1,715,438      1,695,735      2,188,651      3,102,601      3,424,479      3,696,095      3,919,440      4,288,027      4,570,156      4,973,568      5,538,053      5,987,015      6,580,524      6,406,936      
Coverage After Rate Increase 3.44 3.83 4.66 2.62 3.11 2.59 3.48 3.37 3.50 3.64 3.78 3.94 4.10 4.26 4.42 4.60 4.77 5.60 5.81 6.04 6.06
Coverage After Rate Increase (For ALL Debt) 1.55 1.72 1.99 1.46 1.74 1.61 1.99 2.02 2.10 2.51 3.05 3.19 3.32 3.46 3.59 3.74 3.90 4.48 4.65 5.12 5.14

PREPARED BY FCS GROUP, INC.
(425) 867-1802
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Skagit PUD No. 1
WSP Financial Chapter
Fund Activity

Funds 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

REVENUE FUND
Beginning Balance 10,388,210$   6,348,079$     5,892,750$     3,928,181$     3,616,770$     3,751,725$     3,841,835$     3,947,029$     4,041,378$     4,126,170$     4,218,095$     4,301,021$     4,392,499$     4,499,042$     4,620,594$     4,716,758$     4,835,349$     4,934,839$     5,057,770$     5,157,376$     5,259,541$     
plus:  Net Cash Flow after Rate Increase (290,130)        (455,330)        535,431          (170,121)        1,154,041       1,123,805       1,434,630       1,715,438       1,695,735       2,188,651       3,102,601       3,424,479       3,696,095       3,919,440       4,288,027       4,570,156       4,973,568       5,538,053       5,987,015       6,580,524       6,406,936       
less:  Transfer of Surplus to Capital Fund (3,750,000)     -                 (2,500,000)     (141,290)        (1,019,085)     (1,033,695)     (1,329,437)     (1,621,089)     (1,610,942)     (2,096,727)     (3,019,675)     (3,333,002)     (3,589,551)     (3,797,889)     (4,191,863)     (4,451,564)     (4,874,078)     (5,415,123)     (5,887,409)     (6,478,359)     (6,302,138)     
Ending Balance 6,348,079$    5,892,750$    3,928,181$    3,616,770$    3,751,725$    3,841,835$    3,947,029$    4,041,378$    4,126,170$    4,218,095$    4,301,021$    4,392,499$    4,499,042$    4,620,594$    4,716,758$    4,835,349$    4,934,839$    5,057,770$    5,157,376$    5,259,541$    5,364,338$    

Minimum Target Balance (2.5 mo O&M + Depreciation) 3,214,418      3,397,546      3,523,488      3,616,770      3,751,725      3,841,835      3,947,029      4,041,378      4,126,170      4,218,095      4,301,021      4,392,499      4,499,042      4,620,594      4,716,758      4,835,349      4,934,839      5,057,770      5,157,376      5,259,541      5,364,338      
Info: No of Days of Cash Operating Expenses 209                181                118                107                108                108                109                109                109                110                109                109                110                110                110                111                111                111                111                111                111                

MAJOR CAPITAL FUND
Beginning Balance 2,121,760$     4,128,246$     2,942,339$     975,903$        11,458,109$   801,657$        5,983,942$     63,635$          1,558,858$     2,465,463$     3,181,951$     7,582,027$     10,829,327$   11,361,392$   9,201,023$     14,077,158$   14,569,216$   20,678,700$   22,586,586$   31,206,565$   40,569,771$   
plus:  Grants / Donations / CI AC -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Additional Proceeds (Costs) -                 -                 200,950          -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Routine Capital 3,259,000       3,300,000       3,300,000       3,300,000       3,300,000       3,300,000       4,500,000       5,000,000       5,500,000       6,201,713       6,304,117       6,440,751       6,642,738       6,909,582       7,047,224       7,284,949       7,423,208       7,666,023       7,788,643       7,915,143       8,045,645       
plus:  Revenue Bond Proceeds -                 -                 -                 16,900,000     -                 11,500,000     -                 3,700,000       -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  PWTF/DWSRF Loan Proceeds -                 -                 10,004,050     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Other Loan Proceeds -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Interest Earnings 4,126             10,321           14,712           7,319             114,581          8,017             59,839           636                15,589           24,655           31,820           75,820           108,293          113,614          92,010           140,772          145,692          206,787          225,866          312,066          405,698          
plus:  Transfer of Surplus from Rate Stabilization Fund -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Transfer of Surplus from Debt Service Fund -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
plus:  Transfer of Surplus from System Development Fund 529,859          1,699             11                  4,054             2,712             3,151             3,990             3,064             2,341             3,674             164,700          229,387          290,874          360,709          427,156          501,008          579,452          760,710          849,093          982,623          1,062,663       
plus:  Transfer of Surplus from Revenue Fund 3,750,000       -                 2,500,000       141,290          1,019,085       1,033,695       1,329,437       1,621,089       1,610,942       2,096,727       3,019,675       3,333,002       3,589,551       3,797,889       4,191,863       4,451,564       4,874,078       5,415,123       5,887,409       6,478,359       6,302,138       

Total Capital Funding Sources 9,664,746      7,440,265      18,962,062    21,328,566    15,894,487    16,646,520    11,877,208    10,388,425    8,687,730      10,792,231    12,702,262    17,660,987    21,460,783    22,543,186    20,959,276    26,455,450    27,591,646    34,727,343    37,337,598    46,894,756    56,385,914    
less:  Capital Expenditures (5,536,500)     (4,497,927)     (17,986,159)   (9,870,458)     (15,092,830)   (10,662,577)   (11,813,573)   (8,829,567)     (6,222,267)     (7,610,280)     (5,120,235)     (6,831,660)     (10,099,391)   (13,342,163)   (6,882,118)     (11,886,233)   (6,912,946)     (12,140,757)   (6,131,033)     (6,324,985)     (6,525,073)     
Ending Balance 4,128,246$    2,942,339$    975,903$       11,458,109$  801,657$       5,983,942$    63,635$         1,558,858$    2,465,463$    3,181,951$    7,582,027$    10,829,327$  11,361,392$  9,201,023$    14,077,158$  14,569,216$  20,678,700$  22,586,586$  31,206,565$  40,569,771$  49,860,842$  

Minimum Target Balance -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              

SYSTEM DEVELOPMENT FUND
Beginning Balance 721,182$        -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
plus:  System Development Fee 700,700          772,627          801,331          839,873          866,442          903,211          941,439          1,215,272       1,263,993       1,319,881       1,372,571       1,432,916       1,489,885       1,555,029       1,616,610       1,686,920       1,760,061       1,829,340       1,915,273       1,990,337       2,068,234       
less:  Transfer to Pay Debt Service (892,023)        (770,928)        (801,320)        (835,819)        (863,730)        (900,060)        (937,450)        (1,212,208)     (1,261,651)     (1,316,207)     (1,207,871)     (1,203,529)     (1,199,012)     (1,194,320)     (1,189,453)     (1,185,912)     (1,180,609)     (1,068,630)     (1,066,180)     (1,007,715)     (1,005,571)     
less:  Transfer of Surplus to Major Capital Fund (529,859)        (1,699)            (11)                 (4,054)            (2,712)            (3,151)            (3,990)            (3,064)            (2,341)            (3,674)            (164,700)        (229,387)        (290,874)        (360,709)        (427,156)        (501,008)        (579,452)        (760,710)        (849,093)        (982,623)        (1,062,663)     
Ending Balance -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              

RATE STABILIZATION FUND
Beginning Balance 500,000$        -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
less:  Transfer to Revenue Fund (500,000)        -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
less:  Transfer of Surplus to Major Capital Fund -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Ending Balance -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              -$              

DEBT SERVICE FUNDS
Beginning Balance 219,687$        219,687$        219,687$        219,687$        1,718,541$     1,718,541$     2,738,472$     2,738,472$     3,066,623$     3,066,623$     3,066,623$     3,066,623$     3,066,623$     3,066,623$     3,066,623$     3,066,623$     3,066,623$     3,066,623$     3,066,623$     3,066,623$     3,066,623$     
plus:  Reserve Funding from New Debt -                 -                 -                 1,498,855       -                 1,019,931       -                 328,152          -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
less:  Transfer of Surplus to Major Capital Fund -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
less:  Use of Reserves for Debt Service -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
Ending Balance 219,687$       219,687$       219,687$       1,718,541$    1,718,541$    2,738,472$    2,738,472$    3,066,623$    3,066,623$    3,066,623$    3,066,623$    3,066,623$    3,066,623$    3,066,623$    3,066,623$    3,066,623$    3,066,623$    3,066,623$    3,066,623$    3,066,623$    3,066,623$    

Minimum Target Balance 1,337,501      1,337,501      1,337,501      2,836,355      2,836,355      3,656,020      2,941,780      3,269,036      3,264,476      3,254,333      3,253,900      3,247,593      3,240,703      3,233,231      3,225,177      3,221,540      3,212,029      2,846,937      2,846,937      2,846,937      2,846,937      

TOTAL BEGINNING FUND BALANCE 13,950,839$  10,696,012$  9,054,775$    5,123,770$    16,793,419$  6,271,923$    12,564,249$  6,749,136$    8,666,859$    9,658,256$    10,466,669$  14,949,672$  18,288,449$  18,927,058$  16,888,239$  21,860,538$  22,471,189$  28,680,163$  30,710,979$  39,430,564$  48,895,935$  
TOTAL ENDING FUND BALANCE 10,696,012$  9,054,775$    5,123,770$    16,793,419$  6,271,923$    12,564,249$  6,749,136$    8,666,859$    9,658,256$    10,466,669$  14,949,672$  18,288,449$  18,927,058$  16,888,239$  21,860,538$  22,471,189$  28,680,163$  30,710,979$  39,430,564$  48,895,935$  58,291,803$  
CHANGE (3,254,827)$   (1,641,236)$   (3,931,005)$   11,669,649$  (10,521,496)$ 6,292,326$    (5,815,113)$   1,917,723$    991,398$       808,413$       4,483,003$    3,338,777$    638,609$       (2,038,818)$   4,972,299$    610,650$       6,208,974$    2,030,816$    8,719,585$    9,465,371$    9,395,868$    

Cash O&M Expenditures 11,079,208    11,868,263    12,113,061    12,363,403    12,709,335    12,928,610    13,197,268    13,473,550    13,756,110    14,045,143    14,340,785    14,643,243    14,952,664    15,269,268    15,593,212    15,924,728    16,264,021    16,611,271    16,966,760    17,330,651    17,703,179    
Net Liquidity (Days) 352                278                154                496                180                355                187                235                256                272                380                456                462                404                512                515                644                675                848                1,030             1,202             

PREPARED BY FCS GROUP, INC.
(425) 867-1802
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c. Contract Service: Delegation by the District of the system management and 
operation to the system owner or a third party; this option still requires the SMA to 
ensure that all functions of the system comply with applicable regulations. 

 
d. Support Assistance: Support to existing viable systems for technical, professional or 

special services by the District. 
 
Many water systems may be operating well and producing good quality water, but need help with 
monitoring or the cost of supplies; Support Assistance may be the best for them.  Other water systems 
may not want to stay in operation or, because of inability to meet water quality requirements, may be 
forced by the courts to turn their system over to someone else; Ownership Service may be their best 
option.  New systems may be served by Ownership, Management and Operation, or Contract Service by 
the District. 
 
These options are designed to respond to the needs of differing water systems and to support a 
program of reliable water system operation throughout the County.  Decisions on establishing a level of 
service will depend on CWSP Guidelines, direction from the County or State Health Departments, 
individual system needs, plans for improvement and growth pressures, as well as the ability of the 
District to provide the desired services in a cost‐effective manner.  Each situation will be carefully 
examined by the District with the Applicant interested in Satellite System service or support. 
 
Existing systems that do not meet water quality standards would benefit the most from Ownership 
Service.  The District may be required to assume specific regulatory liabilities for systems that transfer 
ownership; the interests of all District customers will be considered before any such transfer.  The 
District will provide Ownership Service only for those systems that comply with its minimum water 
quality, construction and reliability standards.  Systems initially failing to meet these standards must 
either be brought up to standards or pay the cash equivalent of such an upgrade prior to transfer of 
ownership, in accordance with this Satellite System Program policy.  Different construction and 
reliability standards will be assigned to Group A and Group B systems as appropriate. 
 
Systems requesting assistance must provide unrestricted access of system facilities to District staff.  All 
system facilities must be on system‐owned property or located on legal rights‐of‐way or easements. 
 
Figure 10.1 indicates the procedures which the District uses in evaluating requests for either remote 
service (either Ownership, Management & Operation or Contract Service) or Support Assistance.  There 
are some common steps in each process regardless of which option is requested.   
 

- Initial contact between the Applicant and the District: the Applicant can discuss 
needs of the water system and receive a copy of District policies and procedures 
pertaining to Applicant’s requests.  The Applicant may contact the District on its 
own or by SCH or DOH referral. 

 
- Applicant’s written request: this initiates the District’s formal evaluation of the 

system’s needs, capabilities and deficiencies.  The Applicant’s request should 
include specific data and background information on the system using the Small 
System Survey forms in Exhibit H of this Plan. 

 



- District procedures: The District will inform the Applicant of the procedures required 
for service or support, as indicated below. 

 
The District’s Point of Contact for initiating SMA service is the Engineering Department, located at the 
District’s Mount Vernon office at 1415 Freeway Drive. 



Figure 1.11 



1.2.1 Ownership Service 

1.2.1.1 Policy 
a. Applicants adjacent to or within another established public water system’s 

designated service area will be referred to that water system for Ownership service 
before the District will accept a request for Ownership service from the applicant 
(see Figure 10.1).  If the adjacent water system denies the applicant service, the 
applicant may apply for Ownership service from the District. 

 
b. Ownership Service can be provided for both Group A and Group B public water 

systems.  The District will own and operate all new satellite Group A public water 
systems proposed within its satellite service area. The District will not typically own 
Group B public water systems. Instead: 
(1) the District will typically waive SMA service to all two (2) connection 

Group B public water systems; 
(2) the District will review potential for SMA management and operation 

(M&O) service to new Group B public water systems with more than two 
(2) connections. In general, the District will not provide M&O service to 
Group B water systems; and  

(3) unique exceptions will be considered on the recommendation of a 
governmental agency or the system owner. 

 
c. The District considers a new system to be feasible based on the balance of its 

projected revenues to active service count, projected rate of growth to buildout, 
and operational requirements.  An economic viability assessment will be performed 
on each system to be considered for ownership service.  Ownership systems which 
are likely to be considered financially feasible include, but are not limited to: 

- those inside or within 1/2‐mile of a UGA or rural village served by the District; or 
- those where a District water main is anticipated to be within 1⁄2‐mile of the system 

within 20 years of the date the system begins operation. 
- In all cases, land use regulations shall govern the creation of new developments and 

determine the density therein. 
 

d. Ownership Service requires transfer of ownership and operational responsibilities 
from either a new or existing water system to the District.  The District shall assume 
complete responsibility for the water system following transfer. 

 
e. The Applicant is subject to all District written policies and Resolutions, including but 

not limited to rates and fees, design and construction standards and line extension 
policies. 

 
f. The Applicant is responsible for all costs of upgrade and transfer of system 

ownership to the District.  The District will assist the Applicant in obtaining funding.  
The District will not make cash payments to acquire an existing or new system.  
Transfer of ownership will occur at no cost to the District. 

 



g. Water systems that have been certified per WAC 246‐290 as being designed and 
constructed in accordance with District, SCH and Washington State Department of 
Health (DOH) standards shall be considered “certified”; all other systems shall be 
considered “uncertified”.  Certified and Uncertified systems shall follow the 
respective Review and Approval Procedures indicated below to implement the 
Ownership Service option.  For Uncertified systems, this shall include survey and 
evaluation of the system and completion of all upgrades to minimum District 
standards prior to transfer of ownership to the District. 

 
h. The District reserves the right to contract any or all of the survey and evaluation 

procedures and/or the final design of a water system to a professional other than 
the District who, in the mutual judgment of the District and SCH, is qualified. 

1.2.1.2 Review and Approval Procedures 
a. Certified Existing Systems 

(1) Systems that are certified per WAC 246‐290 to meet District, SCH and 
DOH standards for design and construction will not be subject to the 
survey, evaluation and upgrade process. 

(2) Systems that may desire Ownership Service by the District or connection 
to another District system at some future date should meet the following 
requirements during design and construction: 

 Design and install the system per the District’s current urban design 
standards or rural design standards, as the District considers 
appropriate.  See Section 4. 

 Coordinate inspection of construction of the new system with the 
District. 

 Prior to transfer of ownership to the District, have the system designer 
certify per RCW 248‐54 that the system has been constructed per the 
approved design and that it meets District, SCH and DOH standards. 

(3) Transfer of water system ownership to the District shall follow the 
procedures outlined in the paragraph below. 

 
b. Uncertified Existing Systems 
(1) For “uncertified” systems, a preliminary survey will be conducted by the District to establish 

the existing status of the water system.  See Appendix H.  The District may require a 
preliminary deposit prior to conducting the survey.  The deposit will be applied toward the 
final cost of improvements tallied at the completion of work.  If the Applicant withdraws the 
request for service for any reason at any time during the process, the District will retain a 
portion or all of the deposit to help cover costs. 

(2) Based on the data collected from this survey, the District will estimate the costs for required 
improvements and routine operation and maintenance (O&M). 

(3) A meeting or other appropriate method will be used to review the survey data and 
preliminary cost estimate with the Applicant.  The Applicant may either withdraw the 
request for Ownership Service or continue the process by authorizing the District to prepare 
an engineering evaluation to more accurately determine the work and costs required to 
improve the system to and maintain the system at required standards. 



(4) The District engineering evaluation shall include a detailed analysis of the system’s 
operation, required capital improvements and projected O&M costs.  It will also contain a 
preliminary financing plan for improvements based on: 

(a) Minimum improvements required to meet water quality, construction and reliability 
standards; 

(b) Required improvements to upgrade the system to District standards; 
(c) Additional improvements for storage, metering and fire flow (if not already required). 
(5) After review of the engineering evaluation with the Applicant, the Applicant may withdraw 

the request for Ownership Service or, with assistance from the District, pursue required 
improvements to the water system.  Improvements required to meet minimum District 
standards, particularly those associated with water quality, safety and reliability, shall be 
completed prior to transfer of ownership.  Less critical improvements may, at the District’s 
option, be deferred until normal repair or replacement occurs. 

(6) Improvement may be financed by the Applicant through rate surcharges, customer 
assessments, system development charges, and/or District‐arranged financing.  District‐
arranged financing may include State and/or federal grants, Local Utility District (LUD) 
bonds or other similar arrangements. 

(7) If necessary and found to be economically feasible, the District Commissioners may require 
the formation of an LUD in accordance with RCW 54.  Once an LUD is formed and 
improvements completed, ownership of specified facilities, equipment and data shall be 
transferred to the District. 

(8) After completion of the improvements, the Applicant and the District shall pursue transfer 
of ownership.  The District’s attorney will establish the appropriate authorization and legal 
instruments for the transfer of system ownership to the District.  The items required for 
transfer or ownership may include, but are not limited to: 

 
(a) Bill of Sale 
(b) Title Report and Property Deeds 
(c) Assignment of Easement and Franchises 
(d) New Easements, if required 
(e) Assignment of Water Rights 
(f) Authorization to Collect Rates and Fees 
(g) Hold Harmless Agreement 
(h) List of Owners, Customers and Service and Mailing Addresses 
(i) Maps, Records, Equipment Manuals and Data 
(j) Other information 

 
 
 
  c.  New Systems 

(1) Levels of Ownership Service.  Service can be provided to a Satellite System through 
several scenarios, depending on whether the system will “stand alone” 
permanently or has potential for connecting to an existing District system 
(“temporary stand‐alone”), and whether fire protection will be required for the 
development by the Fire Marshal in that jurisdiction.  The District will own and 
operate the remote system in either case. 

(2) Permanent Stand‐Alone System.  A “permanent stand‐alone system” is a remote 
system which is so far removed from another District system that there is no 



possibility of future connection/intertie.  The permanent system shall be designed 
and built to meet or exceed District requirements as outlined in Figure 10.2 and 
“Ownership System Design Standards”, below.   

(3) Temporary Stand‐Alone System.  A “temporary stand‐alone system” is a remote 
system which is more than 1/2‐mile from a District water main that has the capacity 
to support the demand of the remote system but has a strong potential for hook‐up 
within 20 years of the date the remote system starts operation.  The system can be 
developed in one of two ways: 

- Completed to match current standards of the adjacent District system, allowing the 
eventual tie‐in and integration into the adjacent District system without major 
modification of the remote system; or 

- Completed to minimum stand‐alone standards with the written agreement of the 
developer that all or portions of the remote system will be upgraded to meet or 
exceed the standards of the adjacent District system at some future date prior to 
tie‐in to the adjacent District system; selection of this option requires the developer 
to provide to the District the equivalent cash value of the intended future upgrade 
at the time the District accepts the system.  The equivalent cash value shall be based 
on the District’s estimated cost of the upgrade; present worth is subject to 
negotiation between the developer and the District. 

 
NOTE:  Even though it will eventually be integrated into the adjacent District system, a Temporary 
Stand‐Alone System must by definition be designed and constructed as a complete system to provide all 
the necessary service to its customers until such time as it is connected to the adjacent system.  See 
“Ownership System Design Standards”, below. 
 

(4) Ownership System Design Standards.  Each Ownership System shall be designed by 
a Professional Engineer registered in the State of Washington and shall follow the 
sizing guidelines provided by the Washington State Department of Health. Each 
Ownership System shall be designed according to the District design standards, 
Appendix C of the Water Code.  See also Figure 10.2. 

 
Specific material and construction requirements and standard details are available in Section 4 and the 
District’s Water Code. 



Figure 1.22 



1.2.2 Management and Operation Service 

1.2.2.1 Policy 
The District will not typically provide management and operation (M&O) service to a water system. In 
those cases when M&O service is provided, it will be under the terms of an SMA M&O service 
agreement.  Each such “Satellite Service Agreement” will address: 

 Detailed description of the area served and owners’ names, including a single point of contact 
regarding the Satellite Water System (SWS); 

 Background leading to SWS formation and the District’s involvement; 
 Terms, including: 

o construction/improvement and ownership of the water system by the SWS, per that 
system’s or per State and County Health Department standards, whichever is greater, at 
the cost of the SWS; 

o operation of the water system by the District (or a designated third party agreeable to 
both the SWS and the SMA, as delegated by the SMA) per State and County Health 
Department standards at the cost of the SWS; 

 if operated by a third party, a compliance inspection of the water system by the SMA, at the cost 
of the SWS, to be performed at least annually; the SWS shall correct any deficiencies within a 
stated timeframe agreed between the SWS and SMA; the SMA shall correct any deficiencies not 
corrected in the timeframe specified and bill the SWS for such work; 

 �payment of charges by the SWS to the SMA for operation, scheduled inspections, 
administrative management, water quality sampling/testing, and/or all other work performed 
by the SMA; waiver of lien rights; method of recovering any delinquent SMA billings from SWS; 
and future expansion of the SWS. 

 Hold harmless clause; 
 Duration of the agreement (until the SWS is abandoned or connects to another District water 

system);  
 Other factors deemed necessary; and 
 Signatures of District and SWS representatives, notarized as required. 

1.2.2.2 Rates and Charges 
Rates and charges for management and operation services shall be set as follows: 

 For management and operation services, water rates and charges shall be subject to negotiation 
between the District and the SWS and ratification by the District Commission; 

 Any compliance inspection fee shall be calculated and charged on a case by case basis to recover 
District labor and vehicle expenses; and 

 Any fee for water quality testing shall be set by the General Manager on a case by case basis to 
recover the laboratory costs and District labor and vehicle expenses. 

 

1.2.3 Contract Service 

1.2.3.1 Policy 
The District may offer contract services to any water system to which the District has waived SMA 
service and/or does not have an SMA relationship.  The District and such water system shall agree to 
scope of services and compensation by written contract prior to the District providing any contract 



services. The contract should include the same basic elements as indicated above for a Satellite Service 
Agreement. 

1.2.3.2 Rates and Charges 
Rates and charges for contract services shall be set as follows: 

 For contract services, water rates and charges shall be subject to negotiation between the 
District and the water system and ratification by the District Commission; 

 Any compliance inspection fee shall be calculated and charged on a case by case basis to recover 
District labor and vehicle expenses; and 

 Any fee for water quality testing shall be set by the General Manager on a case by case basis to 
recover the laboratory costs and District labor and vehicle expenses. 

 

1.2.4 Support Assistance Service 

1.2.4.1 Policy 
a.  The Support Assistance program provides general assistance for improving water service 

within the District’s satellite service area.  The intent of the program is to allow small 
water systems to remain independent and operate at reasonable expenditure levels.  
The District is willing to evaluate any form of assistance to help a water system improve 
its level of service.  Primarily, the program is designed to support smaller water systems 
on a limited or non‐recurring basis. 

b.  “Limited” Support Assistance can include, but is not limited to: 
(1)  Leadership and support to small utilities to ensure their views are considered in 

formulating local and state regulatory actions. 
(2)  Opportunities for operator training and information system support; 
(3)  Administration of programs for joint purchasing of equipment and supplies to 

achieve economies of scale (public agencies only); 
(4)  Other information resources. 

 
  c.  “Non‐recurring” Support Assistance can include, but is not limited to: 

(1)  Loan of equipment or supplies to a system to handle a special circumstance 
(public agencies only, except that the District may support a privately‐owned 
utility in case(s) of emergency, in the interest of public health and safety); 

(2)  Providing engineering/or technical expertise to a system that lacks necessary 
staff for certain tasks (public agencies only); 

(3)  Providing financial management/grant procurement assistance. 

1.2.4.2 Review and Approval Procedures 
a.  The Applicant shall first establish the utility’s eligibility for support and the scope of the 

service(s) desired. 
 

b.  The District shall provide an estimate of cost(s) for the service(s) requested. 
 

c.  The District and the Applicant shall execute a written agreement or formal contract that 
specifies the exact responsibilities (staffing, equipment, supplies, etc.) and charges for 



the service(s) that the District will provide.  This process will be expedited in case(s) of 
emergency. 
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