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CHAPTER 1 

 

WATER SYSTEM DESCRIPTION 
 

OBJECTIVE 
 

SCOPE OF WORK 

 

This Water System Plan (Plan) is an update of previous water system plans prepared for 

and adopted by the City of McCleary (City) in accordance with requirements set forth in 

Chapter 246-290 of the Washington Administrative Code (WAC) (Water Regulations).  

Previous water system plans include a 1999 Plan and a 2008 Plan.  The latter was 

prepared by Parametrix.  This Plan meets all requirements of Part 246-290-100 WAC, 

including revisions of the Water Regulations known as the Water Use Efficiency Rule 

adopted in February 2007, and as further detailed in the Washington State Department of 

Health (DOH) Water System Planning Handbook, as well as the needs and concerns of 

McCleary.  Prior to 2016, Water System Plans had to be updated every 6 years.  In 2016, 

DOH adopted changes to WAC 246-290-100 that allow new plans to be valid for up to 

10 years.   

 

This Plan covers the following topics: 

 

 Current and Projected Water System Capacities and Demands 

 Water System Analysis 

 Water Use Efficiency (Conservation) 

 Water Source Protection Requirements 

 Water System Operations Program Requirements 

 Water System Design Standards 

 Capital and Non-Capital Improvement Plan 

 Financing Plan 

 

CHAPTER OBJECTIVE 

 

The objective of this chapter is to present background information for McCleary’s Plan.  

Subjects covered include the following: 

 

 Ownership and Management 

 System Background 

 Existing System 

 Related Planning Documents 

 Service Area Characteristics 

 Water System Policies 
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OWNERSHIP AND MANAGEMENT 

 
SYSTEM NAME AND DOH ID NUMBER 

 

The name of the water system on the DOH data system is “City of McCleary.”  The 

DOH public water system ID number is 52250 U. 

 

TYPE OF OWNERSHIP 

 

The City of McCleary operates a Group A, Community public water system pursuant to 

DOH Water Regulations. 

 

MANAGEMENT STRUCTURE 

 

McCleary is a Code City operated under a Mayor-Council form of government in 

accordance with RCW 35A.12.  The Mayor has the responsibility of appointing the 

Public Works Director, who is responsible for overseeing the Building Official, Public 

Works Planning Assistant, Light and Power, Water/Wastewater, and Public Facilities 

operation and maintenance.  The City Council is responsible for enacting policies that 

govern the operation of the City and the Public Works Director carries out those policies.  

The water system is managed and maintained by the Water Manager and Treatment Plant 

Operator.  Responsible parties involved with the water system operation are included in 

Table 1-1. 

 

TABLE 1-1 

 

McCleary Water System Management Structure 

 

Title Name 

Water System 

Responsibility 

Mayor Brenda Orffer Policy Implementation 

City Council Position 1 Dustin Richey General Policy 

City Council Position 2 Brycen Huff General Policy 

City Council Position 3  Jaron Heller General Policy 

City Council Position 4 Ben Blankenship General Policy 

City Council Position 5 Joy Iversen General Policy 

Public Works Director Todd Baun Policy Implementation 

Clerk-Treasurer Wendy Collins Policy Implementation 

Utility Accounts Manager Lori Ann Hanson Billing/Questions 

Water Manager Kevin Trewhella Operation/Maintenance 

Public Works Assistant Paul Morrison Operation/Maintenance 

Water Plant Operator Jon Ehresmann Operation/Maintenance 
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The Water Plant Operator, Mr. Ehresmann reports to the Water Manager, Mr. Trewhella, 

who reports to the Public Works Director, Mr. Baun, who reports to the Mayor.  

Mr. Ehresmann holds the following DOH certifications:  Water Distribution Manager 2, 

Water Treatment Plant Operator 1, and Cross Connection Control Specialist.  The Public 

Works Director holds a Water Distribution Manager 2 certification.   
 

WATER FACILITIES INVENTORY FORM 

 

A copy of City’s Water Facilities Inventory (WFI) form, updated May 19, 2017, is 

included in Appendix A.  The WFI indicates 663 full-time single-family residential 

connections, 15 apartment buildings, condos, or duplexes, 102 full-time residential units 

in apartments, condos, duplexes, 0 recreational services, and 64 institutional, 

commercial/business, school, day care, or industrial services, for a total of 829 service 

connections.  The WFI indicates an estimated full-time residential population of 1,600, an 

estimated temporary and transient population of 15,000 monthly year round.  In addition, 

McCleary serves an estimated regular non-residential population of 653 people per month 

during the school year.  This encompasses all months except July and August when the 

non-residential population is reduced to 270. 

 

CONTACTING CITY OF MCCLEARY WATER DEPARTMENT 

 

The City of McCleary’s mailing address and telephone number for the Water Department 

is: 

 

City of McCleary 

100 South 3rd Street 

McCleary, Washington  98557 

Phone:  (360) 495-3667 

 

In addition, the Director of Public Works can be contacted by email at the following: 

 

toddb@cityofmccleary.com 

 

SYSTEM BACKGROUND 

 
HISTORY OF WATER SYSTEM DEVELOPMENT AND GROWTH 

 

Location 

 

The City of McCleary is located in Grays Harbor County, Washington, approximately 

20 miles west of Olympia.  The City is approximately 2 miles in area and is situated in 

portions of Sections 11, 12, 13, and 14, Township 18 North, Range 5 West, Willamette 

Meridian.  Figure 1-1 shows the vicinity map for the McCleary area. 

 

mailto:dale.little@southbend-wa.gov
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History 

 

The area, now called McCleary, was first under the ownership of the Northern Pacific 

Railroad Company through a land grant given by President Harrison.  At that time several 

homesteads occupied the area that is now the downtown portion of the City of McCleary. 

 

In 1897, Mr. Henry McCleary from Guernsey County, Ohio, began a small cedar lumber 

mill.  The City of McCleary was then considered a “company town” because the 

McCleary Mill owned most of the buildings, homes, and utilities.  The mill and the 

community continued to grow and prosper through 1910, and the mill expanded to 

include a door manufacturing company. 

 

For the next 10 years, the community went through a period of rapid growth and 

construction that included digging “Sam’s Canal” along Maple Avenue, which provides 

much of the storm water drainage for the City. 

 

The community continued to grow and prosper until the onset of the Great Depression of 

1929.  The sawmill closed 2 years later due to lack of available local timber.  Then in 

January of 1942, Simpson Logging Company purchased the mill and the McCleary door 

manufacturing company.  Shortly after purchase of the factory, Simpson encouraged the 

community to incorporate into a city. 

 

The City of McCleary incorporated on January 9, 1943, with a population of 1,200.  

Through its initial incorporation, the City of McCleary purchased the water and power 

utility from Simpson Timber Company.  Simpson completed some improvements to these 

utilities prior to the sale; however, the need for adequate fire protection and sanitary 

sewer service resulted in an expansion and upgrade to the City’s utilities during the 

1950s.  In 1952, a two-stage wastewater treatment plant, sanitary sewer collection 

system, new water mains, and a storage tank were constructed.  Over the years, upgrades 

and modifications to these facilities occurred to meet growth needs, as well as regulatory 

requirements. 

 

Projects Completed since the last WSP 

 

Table 1-2 includes a summary of projects completed since the last Water System Plan 

was approved in 2008. 
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TABLE 1-2 

 

Water System Projects since 2008 

 

Project Year Constructed 

Recoating Interior of 150,000 Gallon Reservoir  2010 

Recoating Interior of 500,000 Gallon Reservoir 2010 

Install Pyrolusite Catalytic Oxidation and Filtration Treatment 

System for Iron and Manganese 

2012 

Rehabilitate Well 2 2012 

Rehabilitate Well 3 2013 

South 6th Street Improvements (install 400 feet of 6-inch) Installed 180 lf - 2007 

Well 1 Decommissioned 2013 

Install Reservoir Level Transducers 2014 

Meter Replacement Program Ongoing 

Meter Reading/Billing Software and Equipment Ongoing since 2009 

 

Current Conditions 

 

Today, the City of McCleary’s water system includes two wells located north of the 

downtown area, a 150,000-gallon and a 500,000-gallon reservoir located east of 

downtown, and approximately 65,000 linear feet of water mains throughout the City. 

 

GEOGRAPHY 

 

Topography within the City’s service area ranges from approximately 262 feet above 

mean sea level (MSL) at the west end of the City to 426 feet above MSL at the City’s 

reservoirs.  The city center lies at approximately 280 feet.   

 

ADJACENT AND NEARBY PURVEYORS 

 

There are no Group A water systems immediately adjacent to the City of McCleary water 

system.  The City of Elma’s Group A water system is located approximately 10 miles 

west of McCleary.  Thurston County PUD owns one Group A (328-Pit) and two Group B 

(370-Sky Acres, 330-Olin) water systems north of McCleary and one Group B 

(329-Heslep) immediately south of McCleary.  Individual domestic wells primarily serve 

the neighboring properties.   

 

The Simpson door manufacturing facility is an industry that is centrally located in the 

City of McCleary.  The Simpson Timber Company owns and maintains a fire protection 

system at their door manufacturing facility.  This is a non-potable system dedicated 

entirely for fire protection of the facility.  The McCleary water system supplies the door 

manufacturing facility with potable water for domestic use.  The source of Simpson’s fire 

protection system is Wildcat Creek.  Simpson Timber has water rights for Wildcat Creek 

and owns a dam, which impounds approximately 6 acre-feet (ac-ft) of water.  A 22-inch 
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diameter water transmission main carries water from the dam to Simpson’s pumping 

facility.  This pumping facility has a 3,850 gallon per minute (gpm) capacity at 

110 pounds per square inch (psi).  The following pumps provide the facilities pumping 

capacity: 

 

 1,500 gpm:  Pump with 200-hp Direct Drive Diesel Motor 

 850 gpm:  Pump with Electric Motor 

 500 gpm:  Pump with Electric Motor 

 500 gpm:  Pump with Gasoline Powered Motor 

 

The pumping facility pumps water directly to the fire protection system within the door 

manufacturing facility, which includes a 750,000-gallon reservoir located on a hill 

northeast of the facility at an elevation 185 feet above the manufacturing facility.  The 

water transmission main from the reservoir to the manufacturing facility is 12 inches in 

diameter and is approximately 2,100 feet in length. 

 

EXISTING SYSTEM 

 
This section describes the components of the existing McCleary Water System.  

Figure 1-2 shows the configuration of the water system and the locations of the system’s 

various components. 

 

The McCleary Water System consists of two wells and two reservoirs.  The wells pump 

through the water distribution system to two reservoirs located on a ridge east of the City.  

The system consists of a single pressure zone with an overflow elevation of 472 feet.  

The service area ranges in elevation from 262 feet to 377 feet. 

 

SOURCE OF SUPPLY 

 

The City is supplied by two wells in a wellfield.  The wellfield is located north of the 

City, near the intersection of Summit and Larson Roads in the east half of the northwest 

quarter of Section 11, Township 18 North, Range 5 West. 

 

There are two wells in this wellfield that provide service to the McCleary Water System.  

A third well, Well 1, was decommissioned in 2013.  In 2012 and 2013, the wells were 

inspected and rehabilitated using sonic and mechanical cleaning methods prior to 

installation of new pumps.  Table 1-3 presents data for the two active wells. 
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TABLE 1-3 

 

McCleary Water System Wells 

 

 Well 2 Well 3 

Year Constructed 1952 1962 

Year Rehabilitated 2012 2013 

Casing Diameter (inches) 20 16 

Ground Elevation 300 300 

Casing Depth (feet bgs) 94 93 

Static Water Depth (feet) 38 38 

Motor US Motors US Motors 

Motor Serial Number BF43 BF50 

Pump Manufacturer Robbco Robbco 

Horse Power 40 50 

RPM 1,800 1,800 

Volts 460/230v 460/230v 

Model Number 9CLE Stage 7 9CHE Stage 6 

Pump Serial Number 212271 212272 

Pump Type Turbine Turbine 

Flow Rate (gpm) 400 500 

Pump Diameter (inches) 6.6875 inches 6.6875 inches 

Meter 6-inch, 1,000 gpm 6-inch, 1,000 gpm 

 

WATER RIGHTS 

 

The City of McCleary has water rights for its two sources of supply; Well 2, and Well 3.  

In 2013, the City filed a “Showing of Compliance Declaration” to allow the Well 1 water 

rights to be used on Wells 2 and 3.  Table 1-4 includes the City’s existing water rights. 

 



Gray & Osborne, Inc., Consulting Engineers 

1-8 City of McCleary 

November 2020 Water System Plan 

TABLE 1-4 

 

Water Rights 

 

Source 

Water Right 

Number(1) Type 

Instantaneous 

Withdrawal 

(gpm) 

Annual 

Withdrawal 

(acre-ft/yr) 

Primary or 

Supplemental 

Well 1(2) G2-*02136CWRIS Municipal 200 320 Primary 

Well 2 G2-*02598CWRIS Municipal 400 640 Primary 

Well 3 G2-*06087CWRIS Municipal 500 673 Primary 

Total 1,100 673(3)  
(1) Ecology has assigned CWRIS tracking numbers for older water rights that have different numbers 

assigned to the application, permit, and certificate:   

Water Right G2-*02136CWRIS includes Application No. 02136, Permit No. 01986, and 

Certificate No. 00956. 

Water Right G2-*02598CWRIS includes Application No. 02598, Permit No. 02448, and 

Certificate No. 01326. 

Water Right G2-*06087CWRIS includes Application No. 06087, Permit No. 05291, and 

Certificate No. 04371. 

(2) The City filed a “Showing of Compliance Declaration” with Ecology to allow these rights to be 

used by Wells. 2 and 3.  This well was decommissioned in 2013. 

(3) Water Right G2-*06087CWRIS states that the total withdrawal under all existing water rights 

shall not exceed 673 acre-ft/yr. 

 

Copies of the City’s Water Rights Permits are included in Appendix B.  In addition, a 

copy of the City’s Water Rights Self-Assessment is also included in Appendix B. 

 

TREATMENT 

 

Prior to the treatment system upgrade, the City exceeded the secondary maximum 

contaminant level (MCL) for manganese (0.05 mg/L) for Wells 2 and 3 and consistently 

approached the MCL for iron (0.30 mg/L) for Well 3.  In 2013, the City installed a 

pyrolusite catalytic oxidation/filtration treatment system for the removal of iron and 

manganese. 

 

The treatment equipment is sized to treat the City’s largest source of 500 gpm (Well 3).  

During higher demand situations, when both wells are required to meet system demand, 

the treatment plant treats only water from Well 3, and the water from Well 2 bypasses the 

treatment system and is blended into the filtered water.  This arrangement maximizes the 

use of the treatment facilities and minimizes the amount of iron and manganese in the 

finished water, since Well 2 has both lower flow and lower levels of iron and manganese.  

The filtration equipment consists of four 48-inch diameter pressure vessels. 

 

Treatment with potassium permanganate is required because the source water includes 

active silica.  Potassium permanganate is added first to neutralize any active silica in the 

source water, and then sodium hypochlorite is injected into the raw water coming into the 

water treatment plant (WTP) to oxidize the iron and manganese.  A continuous chlorine 
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residual analyzer is installed downstream of the chlorine injection point to ensure 

adequate chlorine residual downstream of the filters.  Chlorine is utilized both to oxidize 

iron and manganese in the pyrolusite treatment process and as a disinfection agent.  The 

media is backwashed periodically (generally once per day, depending on water quality) to 

remove accumulated iron and manganese oxides. 

 

STORAGE 

 

There are two welded steel reservoirs in the system, a 500,000-gallon tank and a 

150,000-gallon tank, which are located at the highest point in the system.  A chain link 

fence encloses the two storage facilities.  The 500,000-gallon reservoir is approximately 

50 feet in diameter and 35 feet high.  The 150,000-gallon reservoir is 30 feet in diameter 

and 30 feet high.  The reservoirs were built in the 1970s and 1950s, respectively and were 

last recoated in 2010/2011. 

 

Two transducers in the 500,000-gallon reservoir provide online level reporting.  

Reservoir level is communicated via radio to a Human Machine Interface (HMI) located 

at the WTP operations building. 

  

The wells pump into the distribution system, and the hydraulic grade line (HGL) is set by 

the level of the reservoirs. 

 

Table 1-5 includes a summary of the City’s storage facilities. 
 

TABLE 1-5 

 

Storage Facilities 

 

Name 

Gross 

Capacity 

(gallons)/ 

Material 

Base 

Elevation 

(feet MSL)(1) 

Overflow 

Elevation 

(feet MSL)(1) 

Year 

Built 

Height 

(feet) 

Diameter 

(feet) 

500,000-Gallon 

Reservoir  

514,079 

Welded Steel 
437 472 1970s 35 50 

150,000-Gallon 

Reservoir 

158,630 

Welded Steel 
442 472 1950s 30 30 

(1) Feet MSL refers to Feet above Mean Sea Level. 

 

BOOSTER PUMP STATIONS 

 

The City has no booster pump stations. 

 

TRANSMISSION AND DISTRIBUTION SYSTEM 

 

The McCleary Water System is comprised of mostly asbestos cement (AC) pipe with 

smaller quantities of polyvinyl chloride (PVC), ductile iron (DI), cast iron, and steel pipe.  
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Table 1-6 shows approximate quantities of piping in the system and their respective 

diameters.   

 

TABLE 1-6 

 

Pipe Material, Size, and Length 

 

Pipe Size 

Pipe Material (feet) 

Total PVC/PE AC DI/Cast Steel 

10-inch 6,590 - - - 6,590 

8-inch 9,505 6,640 4,620 - 20,765 

6-inch 3,470 18,240 3,960 - 25,670 

4-inch 100 7,660 390 - 8,150 

2-inch 770 - - 3,140 3,910 

Total 20,435 32,540 8,970 3,140 65,085 

 

TELEMETRY AND CONTROL 

 

The City installed reservoir level transducers in 2014.  A radio telemetry system relays 

water level in the reservoirs to the HMI at the WTP operations building. 

 

INTERTIES 

 

The City of McCleary has no interties with other water systems. 

 

RELATED PLANNING DOCUMENTS 

 
The following documents were consulted in the preparation of this Plan: 

 

State of Washington Source Water Protection, Case Study: City of McCleary Public 

Water Supply Wells, January 2008. 
 

The purpose of this study (Horsley Witten Group, Inc.) was to assess the conditions of 

the City of McCleary’s public water supply with respect to water quantity and water 

quality, and provide recommendations for protection and management strategies for 

future growth to both county and city officials.  The Case Study was financed jointly by 

Grays Harbor County, the City of McCleary, the Washington State Department of Health, 

and the Department of Community, Trade, and Economic Development.   
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Wildcat Creek Aquifer Hydrology, Regulatory Alternative, and Recommendations – 

Final Report, prepared for Grays Harbor County and The City of McCleary, 

June 2008. 

 

This report prepared for Grays Harbor County and The City of McCleary by Jim Arthur 

and the Pacific Groundwater Group describes what is known about the Wildcat Creek 

Aquifer and recommends actions for its protection and management.  The Report was 

financed jointly by Grays Harbor County, the City of McCleary, the Washington State 

Department of Health, and the Department of Community, Trade, and Economic 

Development.   

 

Water Comprehensive Plan – City of McCleary, Parametrix, September 2008. 

 

This document utilized an approximate one percent growth rate based on growth trend 

information from the Grays Harbor Utilities Comprehensive Plan, 1991.  The Plan 

identified a future population of 1,550 people for year 2007 and forecasted a population 

of 2,036 in 2028.  ERUS in 2007 were estimated at 964 and projected to be 1,174 in 

2028.  Maximum Day Demand (MDD) in 2007 was approximately 984,000 gallons and 

projected to be 1.2 million gallons in 2028.  

 

Development Standards – City of McCleary, revised November 2009. 

 

This manual was prepared to provide a graphic and written representation of minimum 

standards for construction of public improvements within the public right-of-way, 

easements, city properties, and on private property relating to utilities which are 

connected to the basic city utility system.  The application of this manual has been 

coordinated with the most recent edition of the Standard Specifications for Road, Bridge, 

and Municipal Construction, published by the Washington State Department of 

Transportation and the American Public Works Association. 

 

Wellfield Improvements Project Report – City of McCleary, Gray & Osborne, Inc., 

March 2012. 

 

The City of McCleary contracted with Gray & Osborne, Inc., to complete a Pre-Design 

Report for the Wellfield Improvements identified in its 2008 City of McCleary Water 

System Plan (Parametrix, May 2008).  The potential improvements include:  

(1) Decommission Well 1 and demolish the existing Well 1 building; (2) Replace Well 2 

pump, piping, electrical, and building; (3) Replace Well 3 pump, piping, and electrical; 

(4) Construct a new Water Treatment Plant to remove iron and manganese; (5) 

Reconfigure the existing wellfield piping.   
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SERVICE AREA CHARACTERISTICS 
 

EXISTING WATER SERVICE AREA 

 

The City’s existing water service area encompasses the entire City of McCleary city 

limits and a few adjacent areas outside city limits.  Figure 1-2 shows the existing water 

service area boundary.  The City does not currently provide wholesale water to any other 

water systems.   

 

SERVICE AREA AND RETAIL WATER SERVICE AREA 

 

The City of McCleary has identified a water service area and retail water service area as 

shown in Figure 1-2.  The City continues to evaluate the possibility of extending water 

service to small non-contiguous Group A and Group B water systems managed by the 

Thurston County Public Utility Department north and south of McCleary’s city limits.  

These water systems include:  Sky Acres (Group B, 4 connections), Olin (Group B, 

8 connections), Pit (Group A, 16 connections) to the north of McCleary and Heslep 

Estates (Group B, 9 connections) to the south of McCleary.   

 

EXISTING LAND USE AND ZONING  

 

Figure 1-3 shows the existing land use within the City of McCleary.  The majority of the 

water system is zoned residential; however, the City also has a significant portion of land 

zoned industrial.  The major industrial property owner is Simpson.  In 2013, a large tract 

of industrial land was sold to an entity that produces steel pipe.  Figure 1-4 shows the 

City of McCleary zoning map (amended 2016) which depicts the City’s various zoning 

designations. Zoning outside of city limits but within the City’s water service area in 

shown in Figure 1-4A. 

 

The following section describes each of the zoning designations within the City of 

McCleary and includes both a statement of purpose and a description of characteristics 

typifying lands under each designation, as described in the City of McCleary Municipal 

Code, Title 17. 

 

Single-Family Residential (R-1) 

 

The single-family residential (R-1) district provides for uses, structures, and activities 

compatible with neighborhoods consisting predominately of single-family dwelling units 

and designated manufactured homes. 

 

Multi-Family Residential (R-2) 

 

The multi-family residential (R-2) district provides for uses, structures, and activities 

compatible with neighborhoods with a mix of single-family dwelling units, designated 

manufactured homes, and multi-family dwelling units.  
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Manufactured Home Park (R-3) 

 

The manufactured home park (R-3) district provides for uses, structures, and activities 

compatible with neighborhoods with a mix of single- and multi-family dwelling units, 

designated manufactured homes, and manufactured homes in manufactured home parks. 

 

Downtown (C-1) 

 

The downtown (C-1) district provides for a wide range of small to medium commercial 

uses and professional offices concentrated in the historic downtown area of the City.  

Uses in this district serve the needs of the immediate area as well as tourists to the 

community.  The C-1 district is a compact, intensive activity center that emphasizes 

pedestrian access to and between businesses. 

 

General Commercial (C-2) 

 

The general commercial (C-2) district provides for large retail, personal and professional 

offices, storage, recreational vehicle parks, and light manufacturing activities outside the 

downtown (C-1) district that depend on arterial or highway traffic, large lot sizes, or uses 

not appropriate for the C-1 district. 

 

Highway Commercial (C-3) 

 

The highway commercial (C-3) district provides for highway-oriented or vehicle-oriented 

uses that can benefit from highway exposure.  Residential uses are not permitted. 

 

Industrial (I) 

 

The industrial (I) district provides space for manufacturing, storage, agriculture, forestry, 

wholesale sales, outdoor storage, trans-shipment, and other intensive uses that meet 

environmental regulations but require separation from residential and commercial uses in 

the City. 

 

Forest/Open Space (F/OS) 

 

The forest and open space (F/OS) district protect the City’s natural resources and open 

spaces.  Land uses in this zone include commercial forest lands, non-commercial forests, 

critical areas with restricted development potential, undeveloped parkland, and areas 

protected by open space designations or long-term conservation easements. 

 

SERVICE AREA AGREEMENTS 

 

The City of McCleary has no service area agreements with other local water purveyors. 
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GROWTH MANAGEMENT ACT CONSIDERATIONS 

 

Grays Harbor County does not plan under the Growth Management Act (GMA); 

therefore, the City of McCleary also does not plan under GMA and does not have an 

Urban Growth Area (UGA). 

 

WATER SYSTEM POLICIES 
 

SERVICE AREA POLICIES 

 

The purpose of this section is to identify and define the policies that affect the 

development of the McCleary water system.  Following are the policies, as well as the 

water service regulations defined in the McCleary Municipal Code (MMC) under 

Title 13.  This section also provides a guideline for water service requests from both 

inside and outside of the service area boundaries, and a guide for development of the 

water system.  Chapters 13.04, 13.08, 13.20, 13.24 and 13.34 for the MMC (Appendix C) 

and City of McCleary Development Standards revised November 2009 (Appendix D) 

provides further information.   

 

Policies 

 

Ownership of Mains and Service Connections:  The ownership of all mains, service 

connections, and appurtenances in the public street, alleys, or utility rights-of-way shall 

be vested fully in the city and the person responsible for the construction of such mains 

shall relinquish, by bill of sale or other appropriate instrument of conveyance, all interest 

in the ownership of such mains upon acceptance by the City; provided, however, that all 

private systems existing at the time of the passage of the ordinance codified in this 

chapter remain under private ownership unless dedicated to the city under the provisions 

of this chapter and with the approval of the council. 

 

The city shall operate, control, and maintain all approved and accepted components of the 

city water system in the public streets or utility rights-of-way up to and including the 

meter, but shall not be responsible beyond the meter.  The owner of the property served 

shall be responsible for maintenance of all pipe and fittings from the meter to his 

premises.  No alteration shall be made to any connection nor shall any connection be 

made to the city water system without the approval of the superintendent. 

 

Administration and Enforcement:  The City administrator or designee is charged with 

administration and enforcement of this chapter.  Water service to any premises served by 

the City water system may be discontinued for any violation or abridgment of the 

provisions of this chapter after due notice thereof. 

 

In the event water service is discontinued for failure to comply with provisions of this 

chapter, it shall remain terminated for the duration of such noncompliance. 
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The city administrator shall have the authority to from time to time to establish rules and 

regulations in relation to the implementation and operation of the system; provided that 

such rules and regulation shall, prior to their effective date, be submitted to the council 

for its approval. 

 

Wholesaling of Water:  The City is currently not wholesaling any water.  However, if 

authorized by the City Council, Section 13.04.140 allows the wholesaling of water where 

service through an individual meter is not practical.  The MMC states that authorization 

may be granted to a community or a group of individual users served by a common 

master meter, if the plans are reviewed and approved by the City Engineer.  The City 

shall install the master meter at the applicant’s expense and the City shall thereafter 

maintain, own, and control the master meter.  The water service beyond the master meter 

shall be the responsibility of the members served by the connection.  Once approval is 

granted for a particular community or development, any additional connections require a 

separate application process and approval. 

 

Wheeling Water:  The City of McCleary does not currently have a policy for wheeling 

of water.  Because the system is remote, consideration of this policy is a low priority at 

this time. 

 

Annexation Policy:  In accordance with City Council policy, any property not within the 

existing city limits must sign an agreement to annex into the City, prior to obtaining 

water service.  If a water main is within 200 feet of the City’s water system, the owner is 

required to connect to the City’s system if the service area is within the existing city 

limits. 

 

Service Application:  All applications for water service shall be made at the office of the 

clerk-treasurer or at such other place as the council may hereafter designate by resolution 

and upon such form as may be prescribed by the clerk-treasurer. 

 

Every such application shall be made by the owner of the property to be furnished, or by 

its authorized agent, and the applicant shall state fully and truly all the purposes for which 

the water may be required. 

 

Service Connection - General:  Except as otherwise provided for herein, or unless 

approved by the council, no premises shall hereafter be connected to the water supply 

system of the city unless there is a standard main owned by the City in the public 

right-of-way adjacent thereto. 

 

When a permit has been obtained for the installation of a water service, the authorized 

representative of the City shall cause the premises described in the application to have 

available to it a connection to the water system by the installation of a service pipe 

extending from the main to the property line and a stopcock and water meter placed 

within the right-of-way.  Every separate premises shall have its own separate meter 
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installed.  The City shall be reimbursed for the cost of such installation at such rate as 

may be established by written resolution of the council. 

 

Service connections to the premises itself shall be installed by the property owner.  Any 

such installation by the property owner or authorized representative thereof shall be 

coordinated with city staff so as to allow the City to carry out such review and inspection 

of the installation and testing as may be deemed necessary and appropriate by the City. 

 

All connections to City service shall conform to the standard specifications and 

regulations of the City. 

 

Service Connection – Hook-up and Meter Charge:  All persons connecting to the water 

system of the city shall pay, in advance of connection to the water system, a hook-up and 

water meter charge in accordance with the schedule set forth by resolution of the council.  

In every case, title to the water meter, meter box, and service connection lines shall be 

and remain with the City.  The hook-up and water meter charge shall be established from 

time to time by resolution of the council to reimburse for all time and materials including, 

but not limited to, meter, fittings, and restoration. 

 

Service Connection - Temporary:  Water service may be supplied to premises on a 

temporary basis during the construction of a building thereon or during the construction 

of a standard main to service such premises.  Applications for temporary service shall 

state fully the purposes for which temporary service is requested and such other 

information as may be required by the City.  All costs required for installation and 

removal of the elements of such temporary service which may be carried out by the City 

shall be paid by the applicant prior to approval of such application. 

 

Upon cessation of the need for which the temporary service was requested, the owner or 

authorized representative thereof shall immediately notify the city in writing thereof and 

such temporary service shall forthwith be terminated or converted to permanent service. 

 

When a permit has been obtained for the installation of temporary water service, the 

authorized representative of the City shall cause the premises described in the application 

to have available to it a connection to the water system by the installation of a service 

pipe extending from the main to the property line and a stopcock and water meter placed 

within the right-of-way.  Every separate premises shall have its own separate meter 

installed. 

 

Service connections to the premises itself shall be installed by the property owner.  Any 

such installation by the property owner or authorized representative thereof shall be 

coordinated with city staff so as to allow the City to carry out such review and inspection 

of the installation and testing as may be deemed necessary and appropriate by the City. 

 

All connections to City service shall conform to the standard specifications and 

regulations of the City. 
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Service Connection – Wholesale Consumers:  The council may authorize water service 

to a community or group of individual users to be furnished through a common master 

meter upon finding that service through individual meters is not practicable.  Where 

service through a common master meter is authorized, the master meter shall be installed 

by the city at applicant’s expense and shall thereafter by maintained, owned, and 

controlled by the City. 

 

Application for water service under the provisions of this section shall be made on the 

forms furnished by the City for that purpose, which shall include as a minimum, a 

detailed description of the premises to be served, the name and nature of the person or 

entity to be responsible for the service and connection charges, the circumstances 

precluding service by individual meters, and such other information as the council may 

deem necessary. 

 

Detailed plans of all community water systems to be served by a master meter, and all 

modifications thereof, shall, prior to connection, be submitted for review by the Engineer. 

 

Community water service as provided for in this section shall be limited to those 

premises described in the application.  Service to additional premises shall require a 

separate application and approval. 

 

The ownership, operation, and maintenance of a community water system beyond the 

master meter shall be vested in and the responsibility of the members of such group so 

served. 

 

Service Connection – Installation of Main:  Whenever application is made for water 

service to premises with no main in the adjacent street, a standard main must be installed 

prior to connection.  The installation of such standard mains shall conform to the 

comprehensive water plan for the City and shall conform to the standard specifications 

and regulations of the City. 

 

A standard main may be installed by and at the expense of the owner(s) of the premises 

to be served thereby, pursuant to plans approved by the city engineer. 

 

Design and Performance Standards Policy:  All new connections are required to meet 

the minimum design and performance standards as required by Section 13.04.050 of the 

City of McCleary Municipal Code (MMC).  New standards may be adopted from time to 

time upon the recommendation of the engineer, and a copy of the standards is maintained 

on file at the Office of the Clerk-Treasurer.  The current design performance standards 

are any line installed over 150 feet must be at least 8 inches in diameter and maintain a 

static water pressure of 30 psi and fire flow pressure of 20 psi.  Looped mains may be 

6 inches in diameter as long as the fire flow standards and peak-hour needs are achieved.  

The material requirements are included in the development standards.  A main that meets 

the operational requirements and the material requirements is considered a standard main.  
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The City of McCleary Development Standards, revised November 2009, provides the 

Standard Specifications and Standard Details required for new development. 

 

Formation of Local Improvement Districts Outside Legal Boundaries:  New 

facilities, extensions, and/or improvements may be financed by the applicant or by the 

formation of a Local Improvement District.  In either case, water system extensions, 

improvements, or new facilities will be constructed in accordance with the City’s 

extension policies, technical standards, and specifications. 

 

Urban Growth Areas:  The City of McCleary is not officially designated as an urban 

growth boundary area, because Grays Harbor County has not had sufficient population 

and growth rates to warrant compliance with the Growth Management Act. 

 

Latecomer Agreements:  The City of McCleary currently has one latecomer agreement 

in effect.  If a property owner requests a latecomer agreement, then the conditions of the 

agreement will be reviewed by the City Council prior to the proposed improvements. 

 

Oversizing Policy:  The developer is responsible for the cost of installing water main 

that meet the City’s minimum design criteria, performance standards, and DOH 

requirements.  The City of McCleary may require the installation of an oversized main 

and pay the additional cost associated with purchasing the larger main. 

 

Cross-Connection Control Policy:  The City Council, under the direction of the City 

Engineer, may require the installation of backflow prevention devices on any premises 

receiving water under the provisions outlined in MMC Section 13.04.200.  The owner of 

the property shall pay the total cost of the installation, and the type of protective device 

shall conform to the provisions of WAC 248-54-500 and the policies outlined in the 

Cross-Connection Control Policy adopted by the City Council.  A copy of the Cross-

Connection Control Program is included in Appendix E. 

 

Extension Policy:  Upon receipt of an application for a new service where there is no 

main adjacent to the street or right-of-way, a standard main must be installed prior to 

connection.  The owner of the premises that the connection is benefitting shall pay all 

costs associated with the extension.  The costs are determined by the City Council on the 

advice of the City Engineer based upon the prevailing costs for the necessary material, 

labor, and equipment, as well as the other provisions outlined by MMC 

Section 13.04.150.  In accordance with the Development Standards, the main must extend 

across the property frontage to the furthest property line. 

 

No substandard or temporary mains shall be installed or connected to the water system 

unless approved by the City Council as outlined in Section MMC 13.04.160. 
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Duty to Serve 

 

Municipal water suppliers have a duty to provide service to all new connections within 

their retail service area if the purveyor has sufficient capacity and water rights, is 

consistent with adopted local plans and regulations, and can provide service in a timely 

and reasonable manner.  The City generally installs new facilities within 2 weeks of the 

connection requirements being completed when the water main is already at the property 

line.  Appendix F includes the Department of Health Fact Sheet for the Duty to Provide 

Service Requirement (revised November 2017 DOH 331-366). 

 

CONDITIONS OF SERVICE 

 

The City may provide facilities for the distribution of water within the service area 

boundaries in accordance with land use plans and policies approved and adopted by the 

City Council.  The following sections define the specific requirements that facilitate the 

implementation of the City’s service area policies.  This section also outlines the City’s 

expectations to provide services, as well as the customer’s responsibilities. 

 

Ownership 

 

The City has the responsibility to own, operate, control, and maintain all approved and 

accepted components of the City’s water system in the public streets or utility right-of-

way up to and including the service meter.  The City is responsible for the portion of the 

water service beyond the public right-of-way contained within easements dedicated to the 

City.  The City is not responsible for utilities contained within private (parcel owner to 

parcel owner) easements. 

 

Providing Service 

 

The City may provide water within its service area as long as system capacity is 

available.  Water service is provided upon acceptance of an application and receipt of 

required deposits from the property owner.  Properties not abutting a standard main can 

receive service as outlined below and in MMC Section 13.04.150: 

 

 A standard main is constructed according to City policies to provide 

service. 

 All new service mains shall conform to the City’s Development Standards. 

 

No alterations shall be made to any connection, nor shall any connection be made to the 

City’s water system without approval as outlined in MMC Section 13.04.060. 

 

Meter Reading and Billing 

 

It is the City’s policy to have all water customers metered.  Meters shall be read and bills 

sent monthly.  Meter readings shall be made as nearly as possible on the same cycle date.  
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Variations in reading periods of five days or less caused in part by holidays, Saturdays, 

Sundays, and differences in lengths of calendar months shall not be construed as a 

change.  The City may estimate meter readings for billing purposes when its meter reader 

is unable to gain access to the premises on their regularly scheduled meter-reading trip, 

when the meter has been tampered with or is not functioning properly, or when 

circumstances beyond the control of the City make reading of meters impracticable or 

impossible. 

 

CUSTOMER RESPONSIBILITIES 

 

Access 

 

The customer shall grant reasonable access to enable the City to inspect the water service 

facilities on the premises of the customer to ensure that the services conform to the 

requirements of MMC Chapter 13.04. 

 

Connection between Meter and Point of Access 

 

It is the customer’s responsibility to maintain the connection between the meter and any 

point of access on the customer’s property as stated in MMC Section 13.04.060. 

 

Connection Fees 

 

Extension of the water system to serve additional customers, properties, tracts, or 

subdivisions will be paid for by the individuals that are benefitting from the extension.  

The applicant (hereinafter “Applicant” or “Developer”) for water service extensions are 

responsible for financing the entire cost of the extension(s).  Costs paid by the applicant 

include but are not limited to the following: 

 

 New system components and component installation. 

 The replacement of existing system components when necessary for 

making the extension or improvement and upgrades to meet City standard 

requirements, such as fire flow, which are associated with the applicant’s 

project. 

 

In addition, each parcel owner is required to pay a connection fee outlined in Appendix C 

as required by the City. 

 

All persons connecting to the City’s water system shall pay, in advance of connection to 

the water system, a hookup and water meter service charge in accordance with the 

schedule set forth by resolution of the City Council. 

 

A service connection initiated by application of an owner desiring to increase the size or 

change the location of an existing connection shall be deemed an original connection and 
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the cost of installation shall be borne by the owner of the premises served by such a 

connection.  However, no additional connection fee will be charged. 

 

Meter and Materials Requirements 

 

All service connections to the City water system shall be metered.  Water meters shall be 

sized to provide adequate domestic water service to the customer.  Minimum water meter 

sizes shall be determined by the number of units being served and are summarized in 

Table 1-7. 

 

TABLE 1-7 

 

Minimum Meter Requirements 

 

Number of Equivalent Residential Units 

(ERUs) Size of Meter 

1 – 2 3/4-Inch 

3 – 5 1-Inch 

6 – 10 1-1/4-Inch 

11 – 20 1-1/2-Inch 

 

All requests for water service to six or more units through a single meter shall be subject 

to approval by the City Council and shall be reviewed by the City Engineer.  The City 

Engineer shall size all water service connections larger than 20 units. 

 

Consent for Inspection, Maintenance, and Repair Service 

 

Properly identified authorized employees of the water department shall have free access, 

at reasonable hours of the day, to all premises served by the City’s water system for the 

purpose of inspecting these services to verify conformity with the Water System Plan as 

outlined in MMC Section 13.04.090.  Access includes, but is not limited to, the following 

maintenance duties: 

 

 Read meters. 

 Connect or disconnect a water service connection. 

 Inspect and repair a portion of the City’s water system. 

 Remove or install meters or other equipment, including customer-owned 

cross-connection control devices. 

 

Connection Responsibility 

 

No premises shall hereafter be connected to the City’s water system unless there is a 

standard main owned by the City in a public right-of-way adjacent to the actual 

connection or within a dedicated easement conveyed to the City.  All connections to the 
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City’s water system shall conform to the Standard Specifications and the McCleary 

Municipal Code. 

 

Design Standard Requirements 

 

All new construction or additions to the City’s water system will meet the design 

requirements adopted by the City Council, under recommendation of the City Engineer, 

in MMC Section 13.04.050. 

 

COMPLAINTS 

 

Policy for Dealing with Complaints 

 

The City is required to document customer complaints and respond in a timely manner.  

The City generally receives complaints at City Hall in-person or in-writing or through 

customer contact with staff in the field.  Telephone complaints are also received and 

logged by City staff at City Hall and forwarded to the appropriate staff person.  Most 

complaints are minor and are addressed immediately.   

 

Complaint Record Keeping 

 

Telephone logs of complaints and written complaints are maintained at City Hall.  The 

City utilizes a simple complaint form to document the complaint and the response to the 

complaint.  Following documentation of the City response, the form is filed at City Hall. 

The City maintains a complaint and resolution file. 
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CHAPTER 2 

 

BASIC PLANNING DATA 
 

Basic planning data essential for the assessment of the requirements for City of McCleary 

Water System to meet future water demands is presented in this chapter.  Information 

includes historical growth and water demands, population projections as established by 

the Office of Financial Management (OFM), and projections of future water demand.  

Information is used to evaluate the capability of the existing system and determine future 

needs based on projected trends for the next 20 years. 

 

CURRENT SYSTEM DEMANDS 
 

In this section current system demands are examined in terms of total production, 

production per capita, and sales per connection by customer class in the McCleary service 

area.  This information is later used to project future water system demands and evaluate 

water use efficiency. 

 

WATER PRODUCTION 

 

McCleary has two active wells that provide source capacity for the water system.  

Monthly water production data is shown in Figure 2-1 in millions of gallons per month.  

Production by each well is differentiated by a different color fill in the bar graph with the 

total monthly production indicated by the total height of each bar.  There are some 

months when one well or the other did not produce water. 
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FIGURE 2-1 

 

Monthly Production by Source 
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Total annual production per source is summarized in Table 2-1.  Well 2 had the highest 

single year annual production at 68.4 MG in 2015.  Well 3’s highest production year was 

2013 with 31.8 MG.  Total average annual production for both wells over the 5-year 

period, 2013 – 2017 was 67.6 MG.  Water production peaked in 2015.  

 

TABLE 2-1 

 

Total Annual Production by Source (Millions of Gallons) 

 

Source 2013 2014 2015 2016 2017 Average 

Well 2 32.8 48.7 68.4 57.2 53.9 52.2 

Well 3 31.8 16.7 2.2 12.4 14.0 15.4 

Total Production 64.6 65.4 70.6 69.6 67.8 67.6 

 

TOTAL SERVICE CONNECTIONS 

 

McCleary keeps records of water use by meter types:  flatrate, commercial, less than 

1-inch, equal to or greater than 1-inch, and 4-inch.  There is a single 4-inch, which is 

located at the Wastewater Treatment Plant (WWTP).  All of the meters less than 1-inch 

are residential.  These less than 1-inch meters are furthered classified as being in-city and 

out of city.  Table 2-2 shows the average number of service connections for each meter 

type. 

 

TABLE 2-2 

 

History of Service Connections by Meter Size 

 

Meter Type 2013 2014 2015 2016 2017 Average 

Flatrate 39 39 41 41 39 40 

Commercial 34 35 35 35 36 35 

Less than 1-inch (In City) 594 599 600 619 641 611 

Less than 1-inch (Out of City) 26 26 27 27 27 27 

1-inch and Greater 10 11 11 12 13 11 

WWTP 1 1 1 1 1 1 

No Service 0 0 0 0 0 0 

Total 704 711 714 735 756 724 

 

WATER SALES 

 

Total Sales by Meter Size 

 

McCleary maintains water billing records by meter type.  Meters are read electronically 

on a monthly basis.  The average number of meters for December 2017 was 756.  
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Average monthly water sales (in gallons) by meter type from January 2013 through 

December 2017 are summarized in Table 2-3.   

 

TABLE 2-3 

 

Total Average Monthly Water Sales by Meter Type (Gallons) 

 

Meter Type 2013 2014 2015 2016 2017 Average 

Flatrate 0 60 1,727 3,138 0 985 

Commercial 146,253 242,621 181,090 187,808 175,814 186,717 

Less than 1-inch (In City) 2,806,138 2,996,512 3,114,030 2,980,097 3,251,785 3,029,712 

Less than 1-inch (Out of 

City) 

117,035 135,480 160,877 135,482 126,979 135,170 

1-inch and Greater 269,299 251,808 316,147 381,475 508,130 345,372 

WWTP 869,559 1,074,104 879,904 1,017,051 692,264 906,576 

No Service 5,794 569 1,355 5,112 9,390 4,444 

Total 4,214,076 4,701,154 4,655,130 4,710,162 4,764,361 4,608,977 

 

Monthly water sales by meter type from January 2013 through December 2017 are shown 

in Figure 2-2.  The largest users of water by meter type are residential.  The summer 

peaks are clearly defined in the data shown. 
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FIGURE 2-2 

 

Average Monthly Water Sales in Gallons by Meter Type 

 

Figure 2-3 shows average water sales per day per connection for each meter size.  

Trending demonstrates that use over the period is steady for meters less than 1 inch 

(residential) and commercial meters.  Meters 1-inch and greater demonstrate a doubling 

in water use per meter from approximately 750 gpd to 1,500 gpd.  There is only a single 

4-inch meter in the system, located at the Wastewater Treatment Facility, and the trend 

over the period shows a significant increase until early 2016, then an equally significant 

decrease in water use.  Residential water use is discussed in more detail below.  
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FIGURE 2-3 

 

Daily Average Water Sales in Gallons by Meter Type 

 

Due to the high water use rates of the large 4-inch WWTP meter, a different scale was 

added on the right-hand vertical axis for only that meter size to better show the other 

meter types.  Figure 2-4 shows average metered daily water use for only meters less than 

1-inch in size (residential meters).  A linear trend line has been added which demonstrates 

the slight increase in water use per connection over the 5-year period from approximately 

157 gallons per day per connection to approximately 169 gallons per day per connection.   
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FIGURE 2-4 

 

Average Daily Water Sales per Residential Meter  

 

Minimum monthly average, maximum monthly average, and overall average daily water 

use in gallons per day per meter by meter type is summarized in Table 2-4 for years 

2013-2017.  The in-city and out-of-city meters less than 1-inch have been combined. 

 

TABLE 2-4 

 

Minimum, Maximum, and Average Daily Water Use by Meter Type (gpd per meter) 

 

Water 

Usage Flaterate Commercial 

Less than 

1-inch 

1-inch and 

Greater WWTP No Service 

Minimum 0 58 118 345 1,883 0 

Maximum 3 682 295 2,518 46,726 129 

Average 1 177 163 984 24,116 2 
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DISTRIBUTION SYSTEM LEAKAGE 

 

Distribution System Leakage (DSL) is defined in the Water Use Efficiency Rule as the 

difference between metered water into the distribution system and authorized water 

usage, including the sum of water sales, metered non-sale water usage, and estimated 

unmetered water usage.  Monthly water production, authorized usage, and estimated DSL 

are shown in Figure 2-5.  Linear trend lines indicate that water production and 

consumption are trending upwards while monthly authorized use and DSL are trending 

downwards for the 5-year reporting period.     

 

 
FIGURE 2-5 

 

Production, Authorized Use and Distribution System Leakage 

 

The Water Use Efficiency Rule sets a goal for the 3-year running average of DSL not to 

exceed 10 percent of water production.  Annual total water production, consumption, 

authorized use (accounted for water usage), DSL, Percent DSL, and 3-year running 

average percent DSL are summarized in Table 2-5.  The City’s 3-year running average for 

DSL for the last 5 years is below 10 percent.   
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TABLE 2-5 

 

Annual Water Production, Authorized Usage and DSL 

 

Water Use Factor 2013 2014 2015 2016 2017 Average 

Total Well Production 64,616,675 65,439,590 70,596,547 69,568,624 67,819,605 67,608,208 

Total Metered 

Consumption 
44,521,282 52,008,392 55,856,138 56,490,113 57,172,336 53,209,652 

Accounted for Water 

Hydrant Flushing  6,075,242 3,021,901 3,248,427 2,828,251 1,670,875 3,368,939 

Fire Department Training  458,160 405,260 349,260 294,260 162,380 333,864 

Reservoir 

Inspection/Drain  
1,722,000 380,000 300,000 - 475,000 575,400 

Structure Fire  130,000 12,000 160,250 160,000 4,000 93,250 

Illegal Burn  - - 56,000 56,000 56,000 33,600 

Well Testing  2,700,000 - 86,400 - - 557,280 

Pump to Waste  432,000 427,600 427,600 599,200 599,200 497,120 

Backwash  773,800 972,300 1,386,500 1,189,500 1,019,500 1,068,320 

Other(1)  59,300 2,867,138 2,630,153 2,038,576 2,627,439 2,044,521 

Total Accounted for 

Water 
12,350,502 8,086,199 8,644,590 7,165,787 6,614,394 8,572,294 

DSL 7,744,891 5,344,999 6,095,819 5,912,724 4,032,875 5,826,261 

Percent DSL 12.0% 8.2% 8.6% 8.5% 5.9% 8.6% 

3-Yr Running DSL 

Average 
  9.6% 8.4% 7.7%  

(1) Other includes miscellaneous uses of water that the City staff record but have not been further 

differentiated here and include uses such as water for the chlorine analyzer operation, seasonal 

watering of City flower beds/pots, school triangle watering, dust suppression, equipment cleanup, 

Bear Festival road cleanup, line jetting etc. 

 

WATER DEMAND FACTORS 

 

Certain water system demand factors are critical in evaluating the system’s requirements 

to meet demands.  Following the DOH Water System Design Manual, demand factors are 

generally standardized on the basis of the Equivalent Residential Unit, or ERU.  One 

ERU is roughly the equivalent demand of a single-family residential unit.  Each 

residential unit has an average day demand (ADD) factor and a maximum day demand 

(MDD) factor.  In addition, the water system as a whole has a peak hour demand (PHD) 

associated with the total number of ERUs being served by the system. 

 

Equivalent Residential Unit 

 

The Equivalent Residential Unit (ERU) is a method of evaluating water use based on the 

equivalent number of residences represented by various categories of water use.  The 

value of an ERU is based on the average of the last five years of water use in the City.  

Residential connections are always counted as one ERU per residence, regardless of the 
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actual average water use by residential users in any given year.  For planning purposes, 

the average residential water use rate for the 2013-2017 period of 163 gallons per day 

will represent the value of one ERU (104,051gpd / 638 meters = 163 gpd per residential 

unit). 
 

The value of 104,051 gpd was derived from Table 2-3 as the sum of the average monthly 

water sales for meters Less than 1-inch (In City) of 3,029,712 average gallons per month 

plus the Less than 1-inch (Out of City) of 135,170 average gallons per month for a total of 

3,164,882 gallons per month.  This value times 12 months equals 37,978,584 gallons per 

year, which is then divided by 365 days and equals 104,051 gallons per day. 
 

The value of 638 meters was derived from Table 2-2 and is the sum of the average Less 

than 1-inch (In City) and the Less than 1-inch (Out of City) meters. 
 

Maximum Day Production 
 

Maximum day production data provided by the City of McCleary is summarized in 

Table 2-6.  The date of maximum day production, the total water usage for that date, the 

annual average daily water production for the year, and the ratio of maximum day to 

average day are shown.  Maximum day production includes water production from both 

wells.  The maximum ratio of maximum day production to average daily water 

production was 4.00 in 2016.  However, upon further investigation it was determined this 

excessive volume of production was the result of an operational decision to run the wells 

in manual mode all night.  This resulted in overflowing the reservoir for an indeterminate 

period of time.  Therefore, this maximum day has been discounted and the next highest 

maximum day has been used, which occurred on August 4, 2014.  The minimum ratio is 

2.33 in 2013.  For planning purposes, a maximum day to average day ratio of 3.04 will be 

used. 
 

TABLE 2-6 

 

Maximum Day Water Production(1) 

 

Maximum Day Date 

Maximum Day 

Production, gpd 

Annual Average 

Day, gpd 

Maximum Day to 

Average Day 

Ratio 

24-Jul-13 413,300 177,032 2.33 

4-Aug-14 545,628 179,287 3.04 

25-Aug-15 438,100 193,415 2.27 

8-Jul-16 760,751 190,078 4.00(2) 

25-Jul-17 507,700 185,861 2.73 

Minimum 2.33 

Maximum 3.04 

(1) The Maximum Day Water Production quantities were taken from the Water Treatment Plant 

reporting forms. 



Gray & Osborne, Inc., Consulting Engineers 

City of McCleary 2-11 

Water System Plan November 2020 

(2) July 8, 2016 Maximum Day Production of 760,751 gallons was investigated due to its 

uncharacteristically high production volume.  It was found to be an operational lapse.  The wells 

were left in manual mode overnight and overflowed the reservoir.  Therefore, this value has been 

discounted and is not being used as the maximum day.    

 

Peak Hour Demand 

 

The DOH Water System Design Manual provides a formula for estimating system Peak 

Hour Demand (PHD).  The formula is as follows: 

 

PHD = (MDD/1440) [(C)(N) + F] + 18  

 

Where PHD = Peak Hourly Demand, (gallons per minute)  

 C = Coefficient Associated with Ranges of ERUs 

 N = Number of ERUs  

 F = Factor Associated with Ranges of ERUs  

 MDD = Maximum Day Demand, (gpd per ERU) 

 

For systems with greater than 500 ERUs, C = 1.6 and F = 225.  The value for MDD is the 

ADD value of 163 gpd per ERU times the MDD to ADD ratio of 3.04, which yields an 

MDD value of 496 gpd per ERU.  Inserting the value of 496 gpd per ERU for MDD in 

the PHD formula, yields the following formula for Peak Hour Demand: 

 

PHD = 0.55 x N + 95 

 

The above system demand factors are summarized in Table 2-7, below. 

 

TABLE 2-7 

 

Summary of Water System Demand Factors 

 

Demand Factor Value 

Average Day Demand (ADD) per ERU, gpd 163 

Maximum Day to Average Day Factor 3.04 

Maximum Day Demand (MDD) per ERU, gpd 496 

Peak Hour Demand (PHD) system-wide, gpm 0.55 x N + 95 

 

CURRENT EQUIVALENT RESIDENTIAL UNITS 

 

To apply the ERU factors to non-residential uses, it is necessary to assign an equivalent 

number of ERUs to the non-residential uses.  Using the average residential water 

demands over the last 5-year period (163 gpd per ERU), the total ERUs served by the 

City is estimated in Table 2-8.  Based on this evaluation, the City average water 

production equates to 1,136 ERUs (185,228 gpd / 163 gpd = 1,136 ERUs).  In addition, 
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each Customer Class (meter type) is given an equivalent use as though it were a 

residential unit.  That is, the average gallons per day for each customer class is divided by 

the average number of gallons used by an individual residential unit (163 gpd).  Table 2-8 

shows the ERU value for each customer class (meter type) based on data from 2013 

through 2017. 

 

TABLE 2-8 

 

Average ERUs per Usage Class 

 

Meter Type 

Average Gallons 

per Year 

Average 

Gallons per 

Day 

Equivalent 

Residential Units 

(ERUs) 

Flaterate 10,446 29 0 

Commercial 2,240,606 6,139 38 

Less than 1-inch(1) 37,978,593 104,051 638 

1-inch and Greater 4,144,461 11,355 70 

WWTP 8,798,596 24,106 148 

No Service 36,951 101 1 

Total Accounted For Water 8,572,294 23,486 144 

DSL 5,826,261 15,962 98 

Total 67,608,208 185,228 1,136 
(1) Less than 1-inch includes both In City and Out of City usage and meters. 

 

PROJECTED FUTURE POPULATION AND WATER DEMANDS 
 

GROWTH RATE 

 

Historic population growth in McCleary shown in Figure 2-6 translates to an approximate 

growth rate of 0.5 percent per year over the 46-year data period (1968 to 2014).  This 

same rate of growth will be used to project the future rate of growth in the City. 

 

HISTORIC POPULATION AND GROWTH RATES 

 

To estimate future water resource and system facility needs it is important to estimate the 

future system growth rate.  This is accomplished by a review of historic growth trends.  

The Washington State Office of Financial Management (OFM) provides Intercensal 

Population Estimates for cities and towns from approximately 1968 to 2014.  Figure 2-6 

shows the population of McCleary from 1968 to 2014.  While there have been a few 

small population declines over the period, the data shows an overall trend of slow growth.  

The trendline indicates that the population has increased approximately 363 persons over 

the 46-year period, or 7.9 persons per year.  This translates to approximately 0.5 percent 

growth per year. 
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FIGURE 2-6 

 

City of McCleary Population History 

 

PROJECTED POPULATION 

 

Based on the population estimate of 1,660 at of the end of 2014, and the estimated service 

area population annual growth of 0.5 percent, service area population is estimated to 

increase as shown in Table 2-9. 
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TABLE 2-9 

 

Projected Population 

 

Year 

Service Area Population 

Projection 

2018 1,692 

2019 1,699 

2020 1,707 

2021 1,715 

2022 1,723 

2023 1,731 

2024 1,739 

2025 1,747 

2026 1,755 

2027 1,763 

2028 1,770 

2029 1,778 

2030 1,786 

2031 1,794 

2032 1,802 

2033 1,810 

2034 1,818 

2035 1,826 

2036 1,834 

2037 1,841 

 

FUTURE SYSTEM DEMANDS 

 

To project future water demands, ERUs are projected forward at an annual growth rate of 

approximately 0.5 percent from the estimated total of 1,136, which is the average for 

years 2013 and 2017 plus a future DSL rate of 8.6 percent.  The future DSL rate of 

8.6 percent is based on the average of the 3-year rolling average DSL rate from 2013 to 

2017, presented in Table 2-5.  Table 2-10 shows the City of McCleary’s projected water 

demands.  Annual demand in millions of gallons (MG) is projected as average day 

demand times 365 days per year divided by one million.  Annual demand in acre-feet is 

annual demand in MG times 3.0689 acre-feet per MG. 
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TABLE 2-10 

 

Projected Water Production 

 

Year ERUs(1) 

Average 

Day 

Production, 

(gpd)(2) 

Maximum 

Day 

Production, 

(gpd)(3) 

Peak Hour 

Production, 

(gpm)(4) 

Annual 

Production, 

(MG)(5) 

Annual 

Production, 

(Ac-Ft)(6) 

2018 1,142 186,094 566,273 723 67.92 208.5 

2019 1,147 187,024 569,105 726 68.26 209.5 

2020 1,153 187,959 571,950 729 68.61 210.5 

2021 1,159 188,899 574,810 732 68.95 211.6 

2022 1,165 189,844 577,684 736 69.29 212.7 

2023 1,171 190,793 580,572 739 69.64 213.7 

2024 1,176 191,747 583,475 742 69.99 214.8 

2025 1,182 192,706 586,393 745 70.34 215.9 

2026 1,188 193,669 589,325 748 70.69 216.9 

2027 1,194 194,638 592,271 752 71.04 218.0 

2028 1,200 195,611 595,233 755 71.40 219.1 

2029 1,206 196,589 598,209 758 71.75 220.2 

2030 1,212 197,572 601,200 762 72.11 221.3 

2031 1,218 198,560 604,206 765 72.47 222.4 

2032 1,224 199,552 607,227 768 72.84 223.5 

2033 1,230 200,550 610,263 772 73.20 224.6 

2034 1,237 201,553 613,314 775 73.57 225.8 

2035 1,243 202,561 616,381 778 73.93 226.9 

2036 1,249 203,573 619,463 782 74.30 228.0 

2037 1,255 204,591 622,560 785 74.68 229.2 
(1) ERUs are projected forward from the estimated total of 1,136 ERUs for the end of 2017 (average 

of 2013 and 2017), plus an assumed future DSL rate of 8.6 percent. 

(2) Average Day Production is projected forward as ADD per ERU from Table 2-7 times the 

estimated ERUs for the given year. 

(3) Maximum Day Production is projected forward as MDD per ERU from Table 2-7 times the 

estimated ERUs for the given year. 

(4) Peak Hour Production is projected forward using the PHD formula from Table 2-7 and the 

estimated ERUs for the given year. 

(5) Annual Production in MG is Average Day Production from this table times 365 days per year. 

(6) Annual Production in Ac-Ft/Yr is Annual Production in MG times 3.0689 acre-feet per MG. 
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EFFECTS OF WATER CONSERVATION 

 

It is anticipated that the value of an ERU will change as the water system grows.  With 

promotion of water conservation, the water usage represented by an ERU may go down.  

Also, with the extension of new water mains and replacement of old water mains, the 

DSL rate may also decrease.  This is discussed further in Chapter 4 of this Water System 

Plan.  However, for projection of water system needs, it is more conservative to assume 

that water usage per ERU will not decrease. 
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CHAPTER 3 

 

WATER SYSTEM ANALYSIS 
 

OBJECTIVE 

 
The objective of this chapter is to determine if system improvements are necessary to 

meet water quality standards and to meet projected demands.  This chapter includes the 

following elements: 

 

 System Design and Construction Standards 

 Water Quality Analysis 

 System Facilities Analysis 

 Water System ERU Capacity Limits 

 Water System Deficiencies 

 

Based on these analyses, a summary of deficiencies and options to improve compliance 

with the required standards are identified.  Project costs and prioritization of 

recommended improvements are presented in Chapter 8, Capital Improvement Program. 

 

SYSTEM DESIGN AND CONSTRUCTION STANDARDS 
 

The City of McCleary has adopted system design, water quality, and construction 

standards.  These standards are summarized in the following sections. 

 

DESIGN STANDARDS 

 

Performance and design criteria typically address the sizing and reliability requirements 

for source, storage, distribution, and fire flow.  WAC 246-290 contains general criteria 

and standards that must be followed in development of public water systems.  In addition, 

the Washington State Department of Health (DOH) has published its 2009 Water System 

Design Manual that provides more specific guidance for water system design. 

 

DOH relies on various publications, agencies and the utility itself to establish design 

criteria.  The following gives a brief description of the most widely recognized 

performance and design standards. 
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WAC 246-290, Group A Public Water Systems, Washington State 

Department of Health (March 2012). 

 

This is the primary drinking water regulation utilized by the Washington State 

Department of Health (DOH) to assess capacity, water quality, and overall 

compliance with drinking water standards. 

 

Water Use Efficiency Rule, Washington State Department of Health 

(January 2007). 

 

The Water Use Efficiency Rule is a collection of revisions to WAC 246-290.  The 

revisions add and amend certain definitions, add Water Use Efficiency 

requirements to water system planning requirements and small water system 

management plans, add a new section requiring installation of water service 

meters, and add new sections on Water Use Efficiency Planning, including 

Purpose and Applicability, Water Use Efficiency Program, Distribution System 

Leakage Standard, Water Use Efficiency Goal Setting, and Water Use Efficiency 

Performance Reports. 

 

Water System Design Manual, Washington State Department of Health 

(December 2009). 

 

These standards serve as guidance for the preparation of plans and specifications 

for Group A public water systems in compliance with WAC 246-290. 

 

Standard Specifications for Road, Bridge, and Municipal Construction, 

Washington State Department of Transportation, American Public Works 

Association (2014). 

 

These standards include detailed specifications for materials and workmanship of 

a wide variety of public works projects, including installation of public water 

supply facilities and restoration or facilities impacted by water main construction 

and repair. 

 

In addition, the City of McCleary has adopted the following standards for water 

system design and construction. 

 

City of McCleary, Development Standards, (Adopted December 13, 2006, 

Revised November 18, 2009). 

 

These standards include detailed specifications for materials and workmanship for 

installation of water main extensions, including piping installation details, thrust 

blocking, in-line valves, fire hydrants, air release valves, service connections of 
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various types, sample stations, blowoffs, metering vaults, backflow prevention, 

and pavement restoration applicable to developer extensions. 

 

Design Criteria 

 

Table 3-1 lists the suggested design criteria from the DOH Water System Design Manual 

and the City of McCleary policies with regard to each criterion for general facility 

requirements. 

 

TABLE 3-1 

 

General Facility Requirements 

 

Standard 

DOH Water System Design Manual 

(December 2009) 

McCleary Water System 

Standard 

Average 

Day and 

Maximum 

Day 

Demand 

Average Day Demand (ADD) should be 

determined from previous metered water 

consumption and production data.  Maximum 

Day Demand (MDD) should be determined by 

metered production. 

Average day demand is 

163 gpd/ERU based on 

historical data.  The 

maximum day to average 

day factor is 3.04 based on 

historical data.  The 

maximum day demand is 

496 gpd/ERU based on 

historical data.  

Calculations are included 

in Chapter 2 of this Plan. 

Peak Hour 

Demand 

Peak hour demand is determined using the 

following equation: 

 PHD = (MDD/1440)[(C)(N) + F] + 18 

where 

 C = Coefficient from DOH Table 5-1 

 N = Number of connections, ERUs 

 F = Factor from DOH Table 5-1 

Peak hour demand is 

determined by applying 

the DOH Water System 

Design Manual Formula 

where MDD=496, C=1.6, 

and F=225, which 

simplifies to the equation: 

PHD=0.55 x N+95 

Fire Flow 

Standard 

The minimum fire flow shall be determined 

by the local fire authority. 

McCleary has adopted the 

International Fire Code 

(IFC). 

Minimum 

System 

Pressure 

The system should be designed to maintain a 

minimum of 30 psi in the distribution system 

under peak hour demand and 20 psi under fire 

flow conditions during MDD. 

Same as DOH Standard. 
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TABLE 3-1 – (continued) 

 

General Facility Requirements 

 

Standard 

DOH Water System Design Manual 

(December 2009) 

McCleary Water System 

Standard 

Maximum 

System 

Pressure 

Regulations do not address maximum system 

pressure.  The Water System Design Manual, 

Chapter 8, part 8.1.7, recommends that 

pressures should not exceed 100 psi.  The 

International Building Code requires less than 

80 psi in structures. 

McCleary’s goal is to 

maintain distribution 

system pressures below 

100 psi. 

Source Source capacity must be able to meet 

maximum day demand.  Source capacity 

should be able to replenish fire suppression 

storage in 72 hours while supplying MDD to 

the system.   

Same as DOH Standard. 

Reliability Redundancy in all critical pumping systems.  

Backup power supply for all critical pumping 

systems. 

Same as DOH Standard.  

McCleary does not have a 

backup power supply. 

Storage The sum of: 

Operational Storage Volume sufficient to 

prevent excessive pump cycling. 

Equalizing Storage 

VES = (QPH – QS) * 150 

Standby Storage  

VSB = (2 * ADD * N) – tm * (QS – QL) 

(with a 200 gpd/ERU minimum) 

Fire Suppression Storage 

VFSS (if required) = NFF * T 

where 

 ADD = Average Day Demand, gpd/ERU 

 N = number of ERU’s 

 QPH = Peak Hour Demand, gpm 

 QS = Capacity of all sources, excluding 

emergency sources, gpm 

 QL = Capacity of largest source, gpm 

 tm = Daily pump source run time, min 

(using 1,440 min/day) 

 NFF = Needed Fire Flow, gpm 

 T = Fire flow duration, min 

Same as DOH Water 

System Design Manual, 

using the formulas 

provided in the manual, 

Chapter 9. 
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TABLE 3-1 - (continued) 

 

General Facility Requirements 

 

Standard 

DOH Water System Design Manual 

(December 2009) 

McCleary Water System 

Standard 

Minimum 

Pipe Sizes 

The diameter of a transmission line shall be 

determined by hydraulic analysis.  The 

minimum size of a distribution line shall be 

6 inches in diameter, except for dead-end 

lines not providing fire flow and only as 

justified by a hydraulic analysis. 

Minimum of 8 inches in 

diameter or 6 inches if the 

lines are looped.  The only 

exception is a dead-end 

line with no possibility of 

future expansion (may be 

2-inch diameter). 

Reliability 

Recommen

-dations 

Sources capable of supplying MDD within an 

18-hour period. 

Sources meet ADD with largest source out of 

service. 

Back-up power equipment for pump stations 

unless there are two independent public power 

sources. 

Provision of multiple storage tanks. 

Standby storage equivalent of ADD x 2, with 

a minimum of 200 gpd/ERU. 

Low and high level water storage alarms. 

Looping of distribution mains when feasible. 

Pipeline velocities not > 8 fps at PHD. 

Flushing velocities of 2.5 fps for all pipelines. 

Same as DOH Water 

System Design Manual, 

Chapter 5. 

Valve and 

Hydrant 

Spacing 

Sufficient valving should be placed to keep a 

minimum of customers out of service when 

water is turned off for maintenance or repair.  

Fire hydrants on laterals should be provided 

with their own auxiliary gate valve. 

Valve clusters located so 

each leg of main can be 

isolated.  Maximum 

lateral hydrant spacing of 

600 feet. 

 

Fire Suppression Standards 

 

The City of McCleary has adopted the International Fire Code (IFC) fire flow standards.  

However, the City of McCleary has limited fire flow capabilities within portions of its 

water system.  The following fire-flow standards are applicable for buildings: 

 

The minimum fire-flow and flow duration requirements for one- and two-family 

dwellings having a fire-flow calculation area that does not exceed 3,600 square 

feet shall be 1,000 gallons per minute for one hour.  Fire-flow and flow duration 

for dwellings having a fire-flow calculation area in excess of 3,600 square feet 

shall not be less than that specified in Table B105.1, located in Appendix D.  A 
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reduction in required fire flow of 50 percent is allowed when the building is 

equipped with an approved sprinkler system. 

 

Fire hydrant standards and spacing are provided in Section 301.2 of the City of McCleary 

Development Standards located in Appendix D.   

 

Simpson Door Company, a large commercial employer located within the City of 

McCleary city limits has its own fire suppression system. 

 

CONSTRUCTION STANDARDS 

 

Construction Standards set forth the actual materials and construction standards that 

Contractors, developers, and the City must follow when constructing water system facility 

improvements.  The McCleary Development Standards, including developer extension 

requirements, are included in a separate document entitled City of McCleary Development 

Standards (revised November 18, 2009), applicable sections are included in Appendix D. 

 

WATER QUALITY STANDARDS 

 

The McCleary Water System is a public water supply system regulated by the 

Washington State Department of Health Drinking Water Regulations, WAC 246-290, the 

latest edition of which is dated March 2012, as well as sections of the Code of Federal 

Regulation (CFR) Title 40, Parts 141 and 143, adopted by reference in WAC 246-290.  A 

summary of the water quality regulations is included in Appendix H.  Since the McCleary 

Water System is supplied by only groundwater sources, only the groundwater regulations 

apply. 

 

WATER QUALITY ANALYSIS 
 

The following sections evaluate the record of water quality for the McCleary Water 

System.  Water quality analysis is divided into the categories of Source Water Quality, 

Delivered Water Quality, Water Quality Reporting/Monitoring, and Water Quality 

Complaints.  Water quality standards that apply to McCleary’s wells are included under 

Source Water Quality.  Water quality standards that apply to the water distribution 

system, including coliform, lead and copper, disinfectant byproducts, and asbestos are 

discussed under the heading of Delivered Water Quality.  A review of water quality 

reporting requirements, relative to water quality monitoring completed, is included under 

the heading Water Quality Reporting/ Monitoring, and a review of water quality problems 

and complaints is included under the heading, Water Quality Complaints.  Appendix H 

includes a summary of the Water Quality Standards and a summary of McCleary’s water 

quality sampling exceedance results on record. 
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SOURCE WATER QUALITY 

 

As described in Chapter 1, the McCleary Water System has two well sources.  Both 

sources are chlorinated.  Each source is also treated with an oxidation/filtration process 

for iron and manganese oxidation and removal.  When both sources run simultaneously, 

only one source is treated and water quality objectives are obtained through blending of 

sources.  

 

Inorganic Chemical and Physical Water Quality 

 

General IOC Tests 

 

Inorganic chemical (IOC) and physical water quality monitoring results for the most 

recent McCleary Water System sampling is summarized in Table 3-2.  The Maximum 

Contaminant Level (MCL) for all inorganic chemical and physical water quality 

parameters for which there are MCLs are listed in the right hand column.  Table 3-2 

shows no exceedances of inorganic water quality standards in the samples taken most 

recently for each well.  NOTE: samples are collected after treatment.  Therefore, the 

City of McCleary is in compliance with the standards for Inorganic Contaminants. 

 

TABLE 3-2 

 

Inorganic Chemical Sampling Results 

 

Source Number S-02 S-02 S-03 S-03 

MCL 

Well Number Well 2 Well 2 Well 3 Well 3 

Sample Date 11/06/07 09/10/13 11/06/07 12/09/13 

Primary Contaminants – All results mg/L(1) unless otherwise noted 

Antimony <0.005 <0.003 <0.005 <0.003 0.006 

Arsenic <0.002 <0.001 <0.002 0.002 0.010 

Barium <0.100 <0.010 <0.100 <0.010 2.000 

Beryllium <0.003 <0.0003 <0.003 <0.0003 0.004 

Cadmium <0.002 <0.0001 <0.002 <0.0001 0.005 

Chromium <0.010 <0.007 <0.010 <0.007 0.100 

Copper <0.020 "(2) " " 1.3(3) 

Cyanide <0.050 <0.010 <0.050 <0.010 0.200 

Fluoride <0.200 " " " 4.00(4) 

Lead <0.002 0.001 <0.002 0.001 0.015(3) 

Mercury <0.0005 <0.0002 <0.0005 <0.0002 0.002 

Nickel <0.040 <0.005 <0.040 <0.005 0.100 

Nitrate-N <0.200 " " " 10.00 

Nitrite-N <0.200 <0.100 <0.200 <0.100 1.00 
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TABLE 3-2 – (continued) 

 

Inorganic Chemical Sampling Results 

 

Source Number S-02 S-02 S-03 S-03 

MCL 

Well Number Well 2 Well 2 Well 3 Well 3 

Sample Date 11/06/07 09/10/13 11/06/07 12/09/13 

Selenium <0.005 <0.002 <0.005 <0.002 0.050 

Sodium 10.000 14.000 17.000 12.000 20(5) 

Thallium <0.002 <0.001 <0.002 <0.001 0.002 

Total Nitrite/Nitrate <0.400 " " " 10.00 

Turbidity (NTU) 0.200 0.200 0.400 <0.100 --(6) 

Chloride 13.000 28.000 30.000 27.000 250.0 

Fluoride <0.200 " " " 2.00(4) 

Iron <0.100 " 0.280 <0.100 0.300 

Manganese 0.080 0.010 0.130 <0.010 0.050 

Silver <0.010 " " " 0.100 

Sulfate 3.000 1.000 " <1.000 250.0 

Zinc <0.200 " " " 5.00 

Color (color units) <5.000 " " " 15.00 

Conductivity 

(μmho/cm)(7) 

176.000 220.000 238.000 194.000 
700.0 

Hardness (as CaCO3) 76.000 78.000 0.000 78.000 None 
(1) mg/L indicates milligrams per liter.  A milligram is one thousandth of a gram and one liter of water 

weighs approximately one thousand grams, so one mg/L is equivalent to one part per million (ppm). 

(2) Ditto mark (") indicates “same as last value to the left”. 

(3) The standards for Lead and Copper are distribution system action levels based on 90th percentile 

distribution sample values. 

(4) Fluoride has both a primary and a secondary MCL.  Concentrations above the secondary MCL 

(2.0 mg/L) cause aesthetic problems, while concentrations above the primary MCL (4.0 mg/L) are a 

public health concern.   

(5) Sodium does not actually have an MCL, but EPA has established a level of 20 mg/L as a level of 

concern for individuals on low sodium diets. 

(6) The turbidity MCL applies only to untreated surface water sources.  Since the McCleary Water 

System is fed exclusively by groundwater, turbidity requirements do not apply. 

(7) A μmho is a micro-mho, or 1 millionth of a mho (pronounced “mō”).  A mho is a unit of electrical 

conductance, the inverse of an ohm, a unit of electrical resistance.  One mho of electrical conductance 

is capable of transmitting 1 amp of electrical current across a potential of 1 volt.  One μmho of 

conductance will transmit 1 millionth of an amp (1 micro-amp) at 1 volt, or 1 amp at 1 million volts 

(one megavolt). 

 

Annual Nitrate Tests 

 

IOC samples include annual nitrate samples at the entry point to the distribution system.  

NO3 is always monitored annually and is not dependent on any other rule or sampling 

schedule.  Table 3-3 summarizes the results from the last individual nitrate sampling 
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conducted for each active source.  All nitrate test results are well below the MCL of 

10 mg/L, so the City of McCleary is in compliance with the standard for nitrate. 

 

TABLE 3-3 

 

Nitrate Monitoring Results(1) 

 

Source Well No. 10/10/2017 9/8/2015 8/19/2014 11/13/2012 08/02/2011 

S-01(2) 2 and 3 <0.20 <0.20 <0.20 -- -- 

S-02 2 -- -- -- -- -- 

S-03 3 -- -- -- <0.20 <0.20 
Note:  The MCL for Nitrate is 10 mg/L 

(1) All sample results are mg/L. 

(2) S-01 is a wellfield comprised of Wells 2 and 3 (S-02 and S-03). 

 

Radionuclides 

 

Results of all radionuclide testing since April 2003 are shown in Table 3-4.  All 

radionuclide samples are well below their respective MCLs; therefore, the City of 

McCleary is in compliance with all radionuclide standards. 

 

TABLE 3-4 

 

Test Results for Radionuclides(1) 

 

Date Analyte 

Source No. MCL 

(pCi/L) S-01 S-02 S-03 

07/20/2010 
Gross Alpha <3.0 -- -- 15.0 

Radium 228 <1.0 -- -- 5.0 

10/26/2009 
Gross Alpha <3.0 -- -- 15.0 

Radium 228 <1.0 -- -- 5.0 

03/14/2006 Radium 228 -- <1.0 <1.0 5.0 

05/10/2005 Radium 228 -- <1.0 <1.0 5.0 

04/28/2003 Gross Alpha -- ND(3) ND 15.0 
(1) All radionuclide test results are picocuries per liter (pCi/L). 

(2) S-01 is a wellfield comprised of Wells 2 and 3 (S-02 and S-03). 

(3) ND signifies the parameter was Not Detected. 

 

Volatile Organic Chemicals 

 

Source Volatile Organic Chemicals (VOC) samples were collected on the dates indicated 

in Table 3-5 and included all sampling since October 2004.  No VOCs were detected 

either above the Maximum Contaminant Level (MCL) or State Reporting Limit (SRL) in 
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any of the source VOC samples.  Therefore, the City of McCleary is in compliance 

with the standards for VOCs.  

 

TABLE 3-5 

 

VOC Sampling History 

 

Source Number S-01(1) S-02 S-03 

Well Number(s) 2 and 3 2 3 

12/17/2013 NE(2)   

09/10/2013  NE(2)  

09/24/2012 NE(2)   

05/22/2012 NE(2)   

10/26/2009 NE(2)   

08/14/2006   NE(2) 

10/05/2004   NE(2) 
(1) S-01 is a wellfield comprised of Wells 2 and 3 (S-02 and S-03). 

(2) NE signifies the parameter did Not Exceed either the MCL or State Reporting Limit. 

 

Synthetic Organic Chemicals 

 

Synthetic Organic Chemicals (SOC) samples taken by the City of McCleary are 

summarized in Table 3-6.  The dates that are shown are the most recent samples taken for 

that particular panel.  No SOCs were detected either above the Maximum Contaminant 

Level (MCL) or State Reporting Limit (SRL) in any of the source SOC samples.  

Therefore, the McCleary Water System is in compliance with the standards for 

SOCs.  

 

TABLE 3-6 

 

SOC Sampling History 

 

Source Number S-01 S-02 S-03 

Well Number(s) 2 and 3 2 3 

Panel Sample Collection Date 

Insecticide -- 07/12/2006 07/12/2006 

Herbicide 10/26/2009 07/12/2006 07/12/2006 

Pesticide 10/26/2009 07/12/2006 07/12/2006 

 

DELIVERED WATER QUALITY 

 

Delivered water quality applies to a number of water quality monitoring requirements of 

the water distribution system.  Monitoring of delivered water quality is necessary because 

some water quality parameters have been demonstrated to change in the distribution 
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system, or even in the plumbing of buildings.  The following sections summarize 

delivered water quality monitoring by the City of McCleary. 

 

Coliform Bacteria Monitoring 

 

WAC 246-290-300(3) sets distribution system coliform monitoring requirements, and 

WAC 246-290-310(2) sets coliform bacteria maximum contaminant levels.  In general, a 

coliform MCL violation occurs when two or more coliform samples in one sampling 

period have detectable coliform bacteria.  An Acute MCL occurs if any of the coliform 

positive samples are positive for Fecal Coliform or E. Coli.  A Non-Acute MCL occurs 

when none of the coliform positive samples are positive for Fecal Coliform or E. Coli. 

 

The number of coliform samples required per monitoring period is based on the 

population served during the monitoring period.  Each monitoring period is a calendar 

month.  The City of McCleary is required to take three distribution system coliform 

samples each month except in July and August, when only two coliform samples are 

required.  As the population grows, the monitoring requirements will also increase.   

 

On April 1, 2016, a Revised Total Coliform Rule replaced the original Total Coliform 

Rule.  It requires systems vulnerable to contamination to find and fix problems and 

pathways that could allow pathogens to enter the distribution system.  It requires water 

systems to assess their entire system – from sample collection point to source of supply 

and submit an assessment report to DOH within 30 days after a specific “trigger” event.  

There are two levels of assessment:  a Level 1 Assessment is triggered by lower-risk 

events and a basic water system evaluation can be performed by anyone familiar with the 

water system.  A Level 2 Assessment is triggered by a confirmed E. coli or repeated total 

coliform contamination.  A detailed evaluation is required and must be performed by an 

individual with specific state-required qualifications. 

 

The key provisions of the Revised Total Coliform Rule include: 

 

 Began April 1, 2016 for all water systems. 

 Maintains the coliform monitoring schedule on the system’s WFI form. 

 Requires assessments and corrective actions. 

 Changes the Acute Maximum Contaminant Level (MCL to E. coli MCL 

and removes Non-Acute MCL. 

 Requires updating or revising coliform monitoring plans. 

 Changes monitoring, reporting, and public notification requirements. 

 Requires startup procedures for seasonal systems. 

 

A copy of the City of McCleary’s updated Coliform Monitoring Plan (CMP) to reflect the 

Revised Total Coliform Rule is included in Appendix I. 
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The distribution coliform monitoring record since 2000 was reviewed for this Plan.  In 

the record that was reviewed, there were three positive coliform samples for the period, 

occurring in August 2000, October 2002, and March 2008.  In each case, follow-up 

coliform samples indicated no presence of coliform.  Therefore, none of the three positive 

coliform test results represent an MCL violation, since no sampling period included two 

or more samples with detectable coliform bacteria.  However, the March 2008 sampling 

indicated a presence of both Total Coliform and E. Coli, which signals an Acute MCL 

violation.  Since March 2008, the City of McCleary has been in compliance with the 

coliform standards. 

 

Disinfectant Byproduct Monitoring 

 

Disinfectant byproducts include Total Trihalomethanes (TTHMs) and five different 

species of Haloacetic Acids (HAA5).  Samples are required to be taken for disinfection 

by-products at a variety of points in the distribution system.  A copy of McCleary’s 

Disinfectant Byproduct (DBP) Monitoring Plan is located in Appendix I. 

 

Required sampling under the Stage 1 DBP rule began in 2004.  Under the Stage 1 rule, 

systems were able to average the results for all sample locations in order to meet the MCL 

for each regulated DBP.  The Stage 2 rule requires that each individual sample location 

meet the running annual average MCL.  The Stage 2 rule states the system must meet 

80 µg/L and 60 µg/L as the Locational Running Annual Averages (LRAAs) for TTHMs 

and HAA5s, respectively.  Systems were required (unless waived) to identify new high 

TTHM and HAA5 locations by conducting an Initial Distribution System Evaluation 

(IDSE).  The rule also requires population-based monitoring for all systems, with an 

allowance for reduced monitoring if initial monitoring averages less than half the MCLs 

for TTHM and HAA5.  The compliance date with the Stage 2 DBPR monitoring for 

systems serving less than 10,000 people was October 1, 2013.  According to 40 CFR 

141.621(a)(2), ground water systems serving between 500 and 9,999 people have an 

initial sampling frequency of two samples per year during the month of highest DBP 

concentrations.  Sampling must include dual samples at each monitoring location.  

 

Table 3-7 shows the number of DBP samples collected from the distribution system since 

2007.  Results for TTHMs over that period ranged from less than 0.5 µg/L to a high of 

13.3 µg/L.  Results for HAA5s over the same period were always measured at less than 

15.0 µg/L, which was the State Reporting Limit.  No samples were above the Maximum 

Contaminant Level (MCL).  Therefore, McCleary is in compliance with the DBP rule.  

It appears that the sampling locations include four unique sites rather than two locations, 

each with two samples. 
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TABLE 3-7 

 

TTHM and HAA5 Sampling History 

 

Date Sample Location 

Number of 

TTHM samples 

Number of 

HAA5 samples 

09/26/2017 Distribution 1 1 

08/23/2016 Distribution 1 1 

09/8/2015 Distribution 1 1 

09/02/2014 Distribution 1 1 

09/10/2013 Distribution 4 4 

10/05/2010 Distribution 1 1 

10/09/2007 Distribution 1 1 

 

Asbestos 

 

Asbestos fibers are measured as million fibers per liter, greater than 10 micrometers in 

length (MFL>10 μm).  The MCL is 7 MFL>10 μm.  WAC 246-290-300(2)(b)(v) requires 

distribution system monitoring for asbestos in accordance with 40 CFR 141.23(b).  The 

Federal regulation requires one sample during the first 3 years of each 9-year sampling 

cycle, unless the state grants a waiver to asbestos sampling based on a demonstrated lack 

of vulnerability to asbestos in both the source water and the distribution system.  If an 

asbestos sample is required, it is to be taken under conditions where asbestos 

contamination is most likely to appear. 

 

A sample was collected in December 2010 from the distribution system.  The result from 

the sample was less than 0.1290 MFL, which is well below the 7 MFL MCL.  Therefore, 

McCleary is in compliance with the asbestos standard. 

 

Lead and Copper Monitoring 

 

Lead and copper monitoring are conducted to determine if lead or copper are leaching out 

of waterlines at a rate that produces concentrations that are a health concern.  The rule 

requires that 90 percent of the representative samples do not exceed the action levels for 

either lead or copper.  If more than the allowable number of samples exceed the action 

level for either lead or copper, then the water system must take action to reduce the 

corrosivity of the water, or take other actions such as water service line replacement, to 

reduce the level of lead and copper at the tap.  The action level for lead is 0.015 mg/L and 

the action level for copper is 1.3 mg/L. 

 

McCleary’s last lead and copper samples were collected in September 2016 from service 

connection taps within the water distribution system.  At that time, a total of 10 samples 

were collected from the water system. 
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Table 3-8 summarizes McCleary’s lead and copper monitoring results.  The data shows 

that McCleary is in compliance with the lead and copper standards. 

 

TABLE 3-8 

 

Lead and Copper Monitoring Results 

 

Constituent Sample Date 90th Percentile Level Highest Level Action Level 

Lead, mg/L Aug/Sept 2016 0.002 0.007 0.015 

Copper, mg/L Aug/Sept 2016 0.16 0.24 1.3 

 

WATER QUALITY REPORTING/MONITORING 

 

WAC 246-290-72001 requires the water system to distribute a Consumer Confidence 

Report (CCR) annually to each customer.  In 2019, McCleary issued a report titled, City 

of McCleary Consumer Confidence Report 2019 that directed the public to contact 

McCleary City Hall to review water testing results (Appendix G).  The City of McCleary 

will continue to issue a CCR to its customers annually as it has done in the past. 

 

Water quality monitoring is required for regulatory compliance and to monitor water 

system conditions.  The DOH distributes a Water Quality Monitoring Schedule (WQMS) 

that defines monitoring schedules and sampling locations for each water purveyor.  

Table 3-9a provides the 2018 monitoring schedule for the McCleary Water System.  

Table 3-9b provides the required monitoring schedule for the years following.  

Appendix H includes a copy of the Water Quality Monitoring Schedule for the upcoming 

years. 

 

TABLE 3-9a 

 

McCleary Water System Water Quality Monitoring for 2018 

 

Monitoring Required Sample Location Month 

Total Trihalomethane (THM) Distribution September 

Halo-Acetic Acids (HAA5) Distribution September 

Bacteriological Distribution 
2 samples monthly (July and 

August) and 3 every other month 

Nitrate Source (S-01) October 

Herbicides Source (S-01) October 
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TABLE 3-9b 

 

McCleary Water System Water Quality Monitoring Schedule 2018 

 

Monitoring Required Sample Location Schedule/Status 

Lead/Copper Distribution One set of 10 samples by August 2019 

Asbestos Distribution Collect one sample by October 2019 

Bacteriological 
Distribution Two samples each in July and August and three 

every other month/Refer to WFI (Appendix A) 

Volatile Organics (VOC) Source (S-01) One sample by October 2019 

Iron Source (S-01) One sample by May 2019 

Manganese Source (S-01) One sample by June 2019 

 

WATER QUALITY COMPLAINTS 

 

McCleary responds to customer complaints as soon as possible.  Telephone calls are 

returned promptly to determine the nature of the complaint.  If additional action is 

required, the complaint is logged on that customer’s billing record.  A “Service Order” is 

generated by a customer service representative.  The “Service Order” is filed after the 

field personnel respond to the complaint and indicate corrective action has been 

completed.  “Service Orders” are kept on file for a minimum of 1 year from the initial 

complaint.  

 

Prior to completion of the Water Treatment Plant, complaints regarding water 

discoloration and sulfurous smelling water (both hot and cold) were recorded weekly.  

Following completion of the new Water Treatment Plant, complaints have been reduced 

regarding discoloration and sulfurous smelling water (hot only) to two or three times 

annually. 

 

SYSTEM FACILITIES ANALYSIS 
 

The following sections evaluate the existing water system facilities in terms of their 

capacities, physical conditions, and performance capabilities.  Facilities are evaluated 

relative to existing and projected requirements based on growth and demand projections 

from Chapter 2. 

 

SOURCE OF SUPPLY 

 

A description of McCleary’s source of supply was presented in Chapter 1.  The City of 

McCleary operates two source wells, Well 2 and Well 3, with a current pumping capacity 

of 400 gpm and 500 gpm, respectively.  The existing sources are equipped to produce a 

maximum of 1,296,000 gpd.  Wells 2 and 3 were rehabilitated in 2012 and 2013, 

respectively.  The rehabilitation included new motors and pumps for each well, 
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mechanical cleaning of each well, sonic cleaning of Well 2, and a new section of well 

screen for Well 3.   

 

According to Department of Health Design Standards, source production capacity at a 

minimum must be sufficient to supply maximum day demands.  Maximum day and 

average day demands must also comply with the maximum instantaneous and maximum 

annual withdrawal limitations of associated water rights. 

 

Water Rights Analysis 

 

A summary of McCleary’s existing water rights is provided in Table 1-4 of Chapter 1.  

McCleary has a total instantaneous water right capacity of 1,100 gpm and an annual 

primary water right capacity of 320 acre-ft/yr.  Supplemental annual withdrawal expands 

the right to a total of 673 acre-ft/yr.  An analysis of McCleary’s instantaneous water rights 

versus current source pumping capacity is presented in Table 3-10 and an analysis of 

McCleary’s annual water rights versus annual pumping history is presented in Table 3-11.  

This analysis is based on existing water rights.  McCleary’s Water Rights Self-

Assessment form is included in Appendix B.  While Well 1 has been decommissioned, 

the City does retain the water rights associated with the well and has filed a “Showing of 

Compliance Declaration” to use these rights on Wells 2 and 3. 

 

TABLE 3-10 

 

Instantaneous Production Capacity versus Water Right Analysis 

 

Source 

Current 

Pumping 

Capacity (gpm) 

Maximum Instantaneous 

Withdrawal Permitted by 

Existing Water Rights (gpm) 

Water Right 

Surplus/ 

(Deficit), (gpm) 

Well 1 0(1) 200 200 

Well 2 400 400 0 

Well 3 500 500 0 

Total 900 1,100 200 
(1) Well 1 has been decommissioned but the City of McCleary retains the water rights for this well for 

use with Wells 2 and 3. 

 

McCleary has total annual water rights of 673 acre-ft/yr.   
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TABLE 3-11 

 

Annual Production Capacity versus Water Right Analysis 

 

Source 

Annual 

Withdrawal 

(acre-ft/yr) 

Annual 

Withdrawal 

Permitted by 

Existing Water 

Rights 

(acre-ft/yr) 

Water Right 

Surplus/(Deficit)

(acre-ft/yr) 

Supplemental 

Annual Water 

Rights 

(acre-ft/yr) 

Well 1 0 320 320 -- 

Well 2 160.2(1) (2) (2) 640 

Well 3 47.3(1) (2) (2) 673 

Total 207.5 673 465.5 673 
(1) Average from five years of water use (2013 – 2017). 

(2) Water Right G2-*06087CWRIS states that the total withdrawal under all existing water rights shall 

not exceed 673 acre-ft/yr. 

 

Table 3-12 shows projected maximum day production in 18 hours of pumping versus the 

existing instantaneous water rights. 

 

TABLE 3-12 

 

Projected Instantaneous Water Right Analysis 

 

Year 

Projected 

Maximum Day 

Production 

(gpm)(1) (18 hours 

of pumping) 

Existing 

Instantaneous 

Water Rights 

(gpm) 

Instantaneous 

Water Rights 

Surplus/(Deficit), 

gpm (18 Hours of 

Pumping) 

2018 524 1,100 576 

2019 527 1,100 573 

2020 530 1,100 570 

2021 532 1,100 568 

2022 535 1,100 565 

2023 538 1,100 562 

2024 540 1,100 560 

2025 543 1,100 557 

2026 546 1,100 554 

2027 548 1,100 552 

2028 551 1,100 549 

2029 554 1,100 546 

2030 557 1,100 543 
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TABLE 3-12 – (continued) 

 

Projected Instantaneous Water Right Analysis 

 

Year 

Projected 

Maximum Day 

Production 

(gpm)(1) (18 hours 

of pumping) 

Existing 

Instantaneous 

Water Rights 

(gpm) 

Instantaneous 

Water Rights 

Surplus/(Deficit), 

gpm (18 Hours of 

Pumping) 

2031 559 1,100 541 

2032 562 1,100 538 

2033 565 1,100 535 

2034 568 1,100 532 

2035 571 1,100 529 

2036 574 1,100 526 

2037 576 1,100 524 
(1) Projected Maximum Day Production is from Table 2-10. 

 

Table 3-12 shows that McCleary is projected to have sufficient instantaneous water rights 

throughout the 20-year planning period when pumping 18 hours per day. 

 

Table 3-13 compares the projected average annual withdrawal requirement (projected 

average day demand) with existing annual water rights. 

 

TABLE 3-13 

 

Projected Average Annual Withdrawal Water Right Analysis 

 

Year 

Projected Annual 

Production(1) Permitted Annual 

Withdrawal (acre-ft) 

Projected Surplus/ 

(Deficit) (acre-ft) (MG) (acre-ft) 

2018 67.92 208.5 673 464.5 

2019 68.26 209.5 673 463.5 

2020 68.61 210.5 673 462.5 

2021 68.95 211.6 673 461.4 

2022 69.29 212.7 673 460.3 

2023 69.64 213.7 673 459.3 

2024 69.99 214.8 673 458.2 

2025 70.34 215.9 673 457.1 

2026 70.69 216.9 673 456.1 

2027 71.04 218.0 673 455.0 

2028 71.40 219.1 673 453.9 

2029 71.75 220.2 673 452.8 
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TABLE 3-13 – (continued) 

 

Projected Average Annual Withdrawal Water Right Analysis 

 

Year 

Projected Annual 

Production(1) Permitted Annual 

Withdrawal (acre-ft) 

Projected Surplus/ 

(Deficit) (acre-ft) (MG) (acre-ft) 

2030 72.11 221.3 673 451.7 

2031 72.47 222.4 673 450.6 

2032 72.84 223.5 673 449.5 

2033 73.20 224.6 673 448.4 

2034 73.57 225.8 673 447.2 

2035 73.93 226.9 673 446.1 

2036 74.30 228.0 674 446.0 

2037 74.68 229.2 675 445.8 
(1) Projected Annual Production is from Table 2-10. 

 

As shown in Table 3-13, McCleary is not projected to require additional annual water 

rights within the 20-year planning period. 

 

Source Capacity Analysis 

 

The Water System Design Manual published by DOH, requires that source production 

capacity meet or exceed maximum day demands of the water system.  The Department of 

Health recommends that source(s) capacity is capable of supplying maximum daily 

demands within an 18-hour period.  Table 3-14 summarizes the projected maximum daily 

demands in million gallons per day (mgd) versus available source capacity in both 

24 hours and 18 hours of pumping.  The source capacity of 0.972 mgd (in 18-hours of 

pumping) is sufficient to meet the projected maximum daily demands throughout the 

entire 20-year planning period.   
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TABLE 3-14 

 

Projected Demand Versus Source Capacity Analysis 

 

Year 

Projected 

Maximum Day 

Demand (gpd) 

Existing Source 

Capacity with 

24 hours of 

Pumping (gpd) (1) 

Existing Source 

Capacity with 

18 hours of 

Pumping (gpd) (2) 

Source Capacity 

Surplus/(Deficit) 

(gpd)(3) 

2018 566,273 1,296,000 972,000 405,727 

2019 569,105 1,296,000 972,000 402,895 

2020 571,950 1,296,000 972,000 400,050 

2021 574,810 1,296,000 972,000 397,190 

2022 577,684 1,296,000 972,000 394,316 

2023 580,572 1,296,000 972,000 391,428 

2024 583,475 1,296,000 972,000 388,525 

2025 586,393 1,296,000 972,000 385,607 

2026 589,325 1,296,000 972,000 382,675 

2027 592,271 1,296,000 972,000 379,729 

2028 595,233 1,296,000 972,000 376,767 

2029 598,209 1,296,000 972,000 373,791 

2030 601,200 1,296,000 972,000 370,800 

2031 604,206 1,296,000 972,000 367,794 

2032 607,227 1,296,000 972,000 364,773 

2033 610,263 1,296,000 972,000 361,737 

2034 613,314 1,296,000 972,000 358,686 

2035 616,381 1,296,000 972,000 355,619 

2036 619,463 1,296,000 972,000 352,537 

2037 622,560 1,296,000 972,000 349,440 
(1) Based on operating all well pumps 24 hours per day. 

(2) Based on operating all well pumps 18 hours per day. 

(3) Assumes source capacity with 18 hours pumping. 

 

STORAGE ANALYSIS 

 

The nominal volume of a water reservoir is generally the name given to a reservoir based 

on an approximation of the gross volume of the reservoir, which is the amount of water 

the reservoir could hold if filled all the way to the top of the reservoir wall.  However, in 

most cases, a reservoir cannot be filled to the top of the wall and a reservoir also cannot, 

under normal operational conditions, be drained completely while meeting system 

demand.   
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The DOH Water System Design Manual, Chapter 9, identifies the following components 

of reservoir storage volume: 

 

 Operational Storage 

 Equalizing Storage 

 Standby Storage 

 Fire Suppression Storage 

 Dead Storage 

 

 

Figure 3-1 shows a typical reservoir’s storage capacity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 3-1 

 

Typical Storage Capacity Schematic 

 

Operational Storage 

 

Operational storage is the volume of the reservoir used for control of the water system 

source facilities that feed the reservoir.  This volume is dependent upon the sensitivity of 

the reservoir water level sensors and the tank configuration necessary to prevent 

excessive cycling of source pump motors.  It is typically the volume between the lowest 

pump on call and the highest pump off call.  Operational storage is in addition to other 

storage components, thus providing a factor of safety for equalizing, standby, and fire 

suppression components. 
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Equalizing Storage 

 

Equalizing storage is typically used to meet diurnal demands which exceed the average 

day and maximum day demands.  The volume of equalizing storage required depends on 

peak system demands, the magnitude of diurnal water system demand variations, the 

source production rate, and the mode of system operation.  Sufficient equalizing storage 

must be provided in combination with available water sources and pumping facilities 

such that peak system demands can be satisfied. 

 

Equalizing storage is calculated using the following equation: 

 

VES  = (QPH – QS) x 150 minutes 

 

Where 

 

VES  = Equalizing storage component (gallons) 

QPH = Peak hourly demand (gpm) 

QS   = Total source of supply capacity, excluding emergency sources (gpm) 

 

Peak hour demands are determined by applying an hourly peaking factor to the maximum 

day demand.  This peaking factor was determined by using the DOH formula for peak 

hour demand found in Section 5.2.4 on page 32 of the Water System Design Manual, 

December 2009. 

 

Standby Storage 

 

Standby storage is provided in order to meet demands in the event of a system failure 

such as a power outage, an interruption of supply, or break in a major transmission line.  

The amount of standby storage is based on the reliability of supply and pumping 

equipment, standby power sources, and the anticipated length of time the system could be 

out of service. 

 

Standby storage is calculated using the following equation: 

 

SBTMS = (2 days)(ADD)(N) – tm(QS – QL) 

 

Where 

 

SBTMS   = Standby storage component for a multiple source system (gallons) 

ADD = Average day demand for the system (gpd/ERU) 

N = Number of ERUs 

QS = Sum of all installed and continuously available sources of supply, except 

emergency sources (gpm) 
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QL = Largest capacity source available to the system (gpm) 

tm = Time that remaining sources are pumped on the day when the largest 

source is not available (minutes) 

 

Although standby storage volumes are intended to satisfy the requirements imposed by 

system customers for unusual situations and are addressed by WAC 246-290-420, the 

DOH Water System Design Manual recommends that the standby storage volume be not 

less than 200 gallons/ERU. 

 

Fire Suppression Storage 

 

Fire suppression storage is provided to ensure that the volume of water required for 

fighting fires is available when necessary.  Fire suppression storage also reduces the 

impact of firefighting on distribution system water pressure.  The amount of water 

required for firefighting purposes is specified in terms of rate of flow in gallons per 

minute (gpm) and an associated duration.  Fire flows must be provided at a residual water 

system pressure of at least 20 pounds per square inch (psi).  The City has adopted the 

International Fire Code in Section 15.04.010 of the McCleary Municipal Code; however, 

the City has limited fire flow capabilities within portions of its water system.  

 

Fire suppression storage is calculated using the following equation: 

 

FSS  =  (FF)(tm) 

 

 Where: 

 

 FSS =  Volume of fire suppression storage component (gallons)   

FF   =  Fire flow rate, expressed in gpm, as specified by fire protection 

authority 

tm    =  Duration of FF rate, expressed in minutes 

 

Note:  The Standby Storage component or the Fire Suppression Storage component, 

whichever volume is smaller, can be excluded from a water system’s total storage 

requirement provided that such practice is not prohibited by:  (1) a locally developed and 

adopted Coordinated Water System Plan; (2) local ordinance; or (3) the local fire 

protection authority or County Fire Marshal (reference WAC 246-290-235(4)). 

 

Per the DOH Water System Design Manual, Fire Suppression and Standby Storage 

components may be “nested,” whereby the smaller storage component is deleted from 

calculations.  

 

Appendix D includes a letter from the City of McCleary Fire Chief, Paul Nott dated 

October 17, 2019 approving the nesting of fire suppression and standby storage. 
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Dead Storage 

 

Dead Storage includes the volume in a reservoir below the minimum operating level and 

above the maximum operating level.  It is also considered to be any portion of the storage 

volume that is below the hydraulic gradeline established by the bottom of the Equalizing 

Storage Volume required to provide a minimum domestic service pressure of 30 psi to 

any service meter or service line at the property boundary.  A second system pressure 

requirement is that fire flow pressure during maximum day flow must meet a minimum of 

20 psi based on the hydraulic grade line established by the bottom of Standby and Fire 

Suppression Storage volumes.  Any storage volume below this level is also considered 

dead storage.  These provisions are intended to prevent the construction of homes in areas 

of the distribution system with substandard operating pressure. 

 

The maximum water service elevation in the McCleary water service area is 

approximately 386 feet in elevation.  

 

In order to maintain a minimum of 30 psi to all customers, the minimum reservoir water 

level must be maintained above an elevation of 455.3 feet (386 + 30 x 2.31 = 455.3).  

Since no equalizing storage is required (see Table 3-16), the bottom of the Equalizing 

Storage Volume is equivalent to the Source On Elevation of 467 feet.  Since this Source 

On Elevation is greater than the required 455.3 feet, there is no dead storage associated 

with the Equalizing Storage Volume.  

 

In order to maintain a minimum of 20 psi to all customers, the minimum reservoir water 

level must be maintained above the elevation of 432.2 ft (386 + 20 x 2.31 = 432.2).  Since 

the base elevation of both reservoirs is above this elevation, there is no dead storage 

associated with the Standby and Fire Suppression Storage volumes. 

 

The only dead storage in McCleary’s reservoirs is the volume in each reservoir below the 

minimum operating level and above the Source Off Elevation.  

 

Table 3-15 summarizes the available and dead storage in each reservoir in the system. 

 

Effective Storage 

 

The amount of effective storage a water system needs will be referred to as the Effective 

Storage Requirement.  The Effective Storage Requirement is based on the sum of 

Equalizing, Standby, and Fire Suppression storage unless the local fire authority allows 

nesting of storage in which case the lesser of Standby or Fire Suppression storage can be 

subtracted from the total storage requirement.  
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TABLE 3-15 

 

Reservoir Dimension and Capacity Analysis 

 

Parameter 

500,000-Gallon 

Reservoir 

150,000-Gallon 

Reservoir 

Top of Wall Elevation, feet 35 30 

Overflow Elevation, feet 472 472 

Source Off Elevation, feet 471.5 471.5 

Source On Elevation, feet 467 467 

Minimum Operating Level, feet 439 446 

Base Elevation, feet 438 445 

Diameter, feet 50 30 

Specific Volume, gallons/foot 14,688 5,288 

Total Specific Volume, gallons/foot 19,976 

Nominal Storage Volume, gallons 500,000 150,000 

Total Nominal Storage Volume, gallons 650,000 

Gross Storage Volume, gallons 499,391 142,767 

Total Gross Storage Volume, gallons 642,158 

Operational Storage Volume, gallons 66,096 23,795 

Total Operational Storage Volume, gallons 89,890 

Effective Storage Volume, gallons 411,263 111,040 

Total Effective Storage Volume, gallons 522,303 

Dead Storage, gallons 22,032 7,932 

Total Dead Storage Volume, gallons 29,963 

 

Table 3-16 summarizes McCleary’s storage capacity analysis. 
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TABLE 3-16 

 

Storage Capacity Analysis 

 

Year 

Operational, 

MG(1) 

Equalizing, 

MG(2) 

Standby, 

MG(3) 

Fire 

Suppression, 

MG(4) 

Total 

Required 

Storage, 

MG(5) 

Total  

Storage, 

MG(6) 

Dead 

Storage, 

MG(7) 

Total 

Available 

Storage, 

MG(8) 

Storage 

Surplus/(Deficit), 

MG(9) 

2019 89,890 0 229,478 180,000 499,368 642,158 29,963 612,194 112,826 

2020 89,890 0 230,625 180,000 500,515 642,158 29,963 612,194 111,679 

2021 89,890 0 231,778 180,000 501,669 642,158 29,963 612,194 110,526 

2022 89,890 0 232,937 180,000 502,827 642,158 29,963 612,194 109,367 

2023 89,890 0 234,102 180,000 503,992 642,158 29,963 612,194 108,202 

2024 89,890 0 235,272 180,000 505,163 642,158 29,963 612,194 107,032 

2025 89,890 0 236,449 180,000 506,339 642,158 29,963 612,194 105,855 

2026 89,890 0 237,631 180,000 507,521 642,158 29,963 612,194 104,673 

2027 89,890 0 238,819 180,000 508,709 642,158 29,963 612,194 103,485 

2028 89,890 0 240,013 180,000 509,903 642,158 29,963 612,194 102,291 

2029 89,890 0 241,213 180,000 511,104 642,158 29,963 612,194 101,091 

2030 89,890 0 242,419 180,000 512,310 642,158 29,963 612,194 99,885 

2031 89,890 0 243,631 180,000 513,522 642,158 29,963 612,194 98,673 

2032 89,890 0 244,850 180,000 514,740 642,158 29,963 612,194 97,455 

2033 89,890 0 246,074 180,000 515,964 642,158 29,963 612,194 96,230 

2034 89,890 0 247,304 180,000 517,194 642,158 29,963 612,194 95,000 

2035 89,890 0 248,541 180,000 518,431 642,158 29,963 612,194 93,763 

2036 89,890 0 249,783 180,000 519,674 642,158 29,963 612,194 92,521 
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TABLE 3-16 – (continued) 

 

Storage Capacity Analysis 

 

Year 

Operational, 

MG(1) 

Equalizing, 

MG(2) 

Standby, 

MG(3) 

Fire 

Suppression, 

MG(4) 

Total 

Required 

Storage, 

MG(5) 

Total  

Storage, 

MG(6) 

Dead 

Storage, 

MG(7) 

Total 

Available 

Storage, 

MG(8) 

Storage 

Surplus/(Deficit), 

MG(9) 

2037 89,890 0 251,032 180,000 520,923 642,158 29,963 612,194 91,272 

2038 89,890 0 252,287 180,000 522,178 642,158 29,963 612,194 90,017 
(1) Operational storage is computed as the sum of the operating ranges for both the City of McCleary reservoirs.  Operational storage volumes can 

be modified slightly by changing the “pump on call” and “pump off call” set points. 

(2) Equalizing Storage Requirement is always zero because existing source capacity of 900 gpm is greater than peak hour demand for the entire 

planning period. 

(3) Standby Storage Requirement is always 200 gallons times the number of ERUs because source capacity with the largest source out of service is 

always greater than twice average day demand. 

(4) Fire Suppression Storage Requirement of 180,000 gpm is based on the minimum fire flow of 1,500 gpm for a duration of 2 hours from the 

International Fire Code, Table B105.1 Minimum Required Fire-Flow and Flow Duration for Buildings.  

(5) Total Storage Requirement is the sum of Operational, Equalizing, and the greater of Standby or Fire Suppression Storage. 

(6) The Total Storage is the Total Gross Storage Volume from Table 3-15. 

(7) Dead storage is from Table 3-15. 

(8) Total Available Storage is computed as Total Storage minus Dead Storage. 

(9) The Storage Surplus/(Deficit) is computed as the Total Available Storage minus the Total Required Storage. 
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TREATMENT ANALYSIS 

 

Disinfection 

 

The City of McCleary installed a new bulk sodium hypochlorite disinfection system in 

2013.  The system consists of a single 1,000-gallon double wall HDPE storage tank with 

liquid level gauge, secondary containment, three sodium hypochlorite feed pumps, and 

associated feed piping and valves.  

 

As the sodium hypochlorite degrades, by-products such as chlorate are formed.  To 

minimize solution strength degradation and by-products formation, bulk sodium 

hypochlorite solutions are typically diluted with water to a 4 percent solution.  The City 

of McCleary feeds sodium hypochlorite at a concentration of 4 percent. 

 

According to the Department of Health Sanitary Survey Report (9/12/2013) the system 

has had a difficult time maintaining a detectable and steady chlorine residual throughout 

the distribution system.  Since the chlorine residual leaving the WTP is relatively stable, 

it is suspected that the distribution water quality has changed and is affecting the 

distribution chlorine residuals.  DOH recommends that a study of the distribution 

water quality be conducted to determine the cause of chlorine demand within the 

distribution system and possible methods of reducing it. 

 

No specific study has been undertaken by the City to address the DOH recommendation; 

however, with the operation of the new Water Treatment Plant, low chlorine residuals in 

the distribution system do not appear to be persistent.  

 

Pyrolusite Catalytic Oxidation and Filtration 

 

In order to treat the City’s water that is high in iron and manganese, McCleary installed a 

Pyrolusite catalytic oxidation/filtration treatment system manufactured by ATEC 

Systems.  This media is able to adsorb large amounts of manganese due to its surface area 

and manganese dioxide content.  Typically, a small dose of chlorine is added to the water 

prior to entering the Pyrolusite filter to help initiate the oxidation and adsorption reaction 

in the media and to maintain the media in an oxidized state.  The manganese oxide media 

helps to catalyze the oxidation and precipitation of manganese oxides.  The media is 

backwashed periodically (generally once per day depending on water quality) to remove 

accumulated iron and manganese deposits.   

 

Active silica, if present in the source water, can bind to the surface or the Pyrolusite filter 

media and reduce the catalytic properties of the media, thereby compromising the 

capabilities of the treatment system.  Pilot testing determined the source water includes 

active silica.  Therefore, treatment with potassium permanganate is required.  Potassium 

permanganate is added at a dosage rate of 0.3 mg/L to neutralize any silica that is in the 

source water, and then sodium hypochlorite is injected into the raw water coming into the 



 Gray & Osborne, Inc., Consulting Engineers 

City of McCleary 3-29 

Water System Plan November 2020 

Water Treatment Plant (WTP) to oxidize the iron and manganese and keep the filter 

media in an oxidized state.  The potassium permanganate feed system consists of a 

50-gallon saturator, secondary containment, and two potassium permanganate feed 

pumps.   

 

The oxidation/filtration system installed in 2013 consists of four ATEC filters, each rated 

at 125 gpm.  Loading rate on the filters is 10.2 gpm/sf.  ATEC filters backwash at 

345 gpm for five minutes.  There is a 12-hour run-time per filter. 

 

According to the Department of Health Sanitary Survey Report (9/12/2013), condensation 

in the WTP building caused water to pool on the floor in areas without drainage.  

Ventilation in the treatment building needs to be improved in order to avoid 

condensation of water on tanks utilized in the treatment process.  In addition, all 

piping in the WTP should be labeled.   

 

Operation staff has indicated that condensation has been effectively mitigated by use of 

the dehumidifier and increasing ventilation. 

 

Backwash water is diverted to a pond located outside the WTP building, which then 

discharges to the sanitary sewer system. 

 

DISTRIBUTION SYSTEM ANALYSIS 

 

The existing distribution system consists of approximately 12 miles of pipe ranging in 

size from 2-inch to 10-inches in diameter. 

 

A significant proportion of the distribution system is comprised of Asbestos-Cement 

(AC) pipe.  Generally, for planning purposes, this type of pipe is given an effective 

service life of 50-75 years.  Therefore, McCleary has initiated an AC pipe replacement 

program beginning with the oldest AC mains being replaced first. 

 

The McCleary Water System has installed radio read water meters for its service 

customers. 

 

Hydraulic Modeling 

 

This section presents information on the computer hydraulic model of the City of 

McCleary’s water system and the results of hydraulic analyses conducted to evaluate the 

existing and future capabilities of the water system. 

 

The operation of a water system involves dynamic interactions between various water 

system components, including source, storage, and distribution system facilities.  These 

interactions and their effect on the level of service provided to McCleary’s customers are 

dependent on the distribution and magnitude of water demands within the system and the 
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performance characteristics of the water system facilities.  In addition, infrequent high 

water demand events, such as firefighting and other emergencies, can significantly alter 

the normal flow patterns and pressures in the water system.  These factors must be 

considered in analyzing the ability of a water system to provide for future demands, while 

maintaining an adequate level of water service to customers. 

 

The development of a computer hydraulic model, which can accurately and realistically 

simulate the response of a water system under a variety of conditions and scenarios, has 

become an increasingly important element in the planning, design, and analysis of 

municipal water systems.  The Washington State Department of Health’s WAC 246-290 

requires hydraulic modeling as a component of water system comprehensive plans.  

 

Hydraulic Modeling Software 

 

McCleary’s water system has been analyzed using MWHSoft’s H2ONet hydraulic 

modeling software, which operates in an AutoCAD computer-aided design and drafting 

environment.  The H2ONet model that was created includes all of McCleary’s source, 

distribution, and storage facilities.   

 

The H2ONet model is configured with a graphical user interface.  Each water system 

element, including pipes, pumps, nodes, and reservoirs is assigned a unique graphical 

representation within the model.  Each element is assigned a number of attributes specific 

to its function in the actual water system.  Typical element attributes include spatial 

coordinates, elevation, water demand, pipe lengths, diameters and friction factors, pump 

curves and control settings, and critical water levels for reservoirs.  With attributes of 

each system element as the model input, the H2ONet software produces the model output 

in the form of flows and pressures throughout the simulated water system. 

 

Model Assumptions 

 

Prior to the calibration of the hydraulic model, the basic layout of the water system is 

recreated within the model.  The lengths, diameters, and connection points of system 

piping are assigned using an updated base map of the water system.  The locations of 

normally closed valves and check valves are also found on water system base maps, while 

the critical elevations of McCleary’s reservoirs are taken from design drawings and 

operator correspondence.  The assumptions regarding the modeling of McCleary’s water 

source and system demands are included in the following sections.   

 

Sources 

 

McCleary’s source of supply includes two wells.  All sources were assumed to be off 

during peak hour demand scenarios.  Well 2 (400 gpm) was assumed to be operating 

during fire flow scenarios. 
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System Demands 

 
A key element in the hydraulic modeling process is the distribution of demands 

throughout the water system.  Total demand on the system is based on the existing and 

projected demands from Chapter 2.   

 

Seven demand sets are used in the hydraulic analysis.   

 

 2015 Average Day Demands:  These demands were used for the 

calibration of the model. 

 

 2015 Peak Hour Demands:  These demands were used to verify the 

system is able to currently meet the DOH standards to supply domestic 

water at a minimum system wide pressure of 30 psi. 

 

 2015 Maximum Day Demand plus Fire Flow:  These demands were 

used to evaluate the system’s ability to currently meet the maximum day 

demands plus required fire flows at DOH’s requirement of 20 psi. 

 

 2021 Peak Hour Demands:  These demands were used to verify the 

system is able to meet the DOH standards to supply domestic water at a 

minimum system wide pressure of 30 psi within the 6-year planning 

period. 

 

 2021 Maximum Day Demand plus Fire Flow:  These demands were 

used to evaluate the system’s ability to meet the maximum day demands 

plus required fire flows at DOH’s requirement of 20 psi within the 6-year 

planning period. 

 

 2035 Peak Hour Demands: These demands were used to verify the 

system is able to meet the DOH standards to supply domestic water at a 

minimum system wide pressure of 30 psi within the 20-year planning 

period. 

 

 2035 Maximum Day Demand plus Fire Flow: These demands were used 

to evaluate the system’s ability to meet the maximum day demands plus 

required fire flows at DOH’s requirement of 20 psi within the 20-year 

planning period. 
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Model Calibration 

 

The calibration of a hydraulic model provides a measure of assurance that the model is an 

accurate and realistic representation of the actual system.  For McCleary’s model, field 

measurements from March 23, 2012 are used for the calibration process. 

 

Fire Hydrant Tests 

 

The H2ONet hydraulic model of McCleary’s water system was calibrated using data 

obtained from fire hydrant tests at various locations throughout the water system.  Five 

fire hydrant tests were conducted with the assistance of McCleary personnel on 

March 23, 2012.  During these tests, static and residual pressures were recorded as 

McCleary staff opened hydrants and flow was recorded.  Field results were used to 

calibrate the hydraulic model through verification and adjustment of pipe type, sizes, 

roughness coefficients, and elevations.   

 

The testing locations include multiple points throughout the distribution system.  A 

description of each testing location is presented in Table 3-17. 

 

TABLE 3-17 

 

Hydrant Testing Locations 

 

Test 

Number Pressure Hydrant Location Flow Hydrant Location 

1 H-74:  East end of McCleary Road H-75:  East end of McCleary Road 

2 
H-22:  Intersection of Hemlock 

Street and 4th Street 

H-64:  Intersection of Hemlock 

Street and 6th Street 

3 
H-38:  Intersection of 6th Street and 

Simpson Avenue 

H-39:  Intersection of 6th Street 

and Maple Street 

4 
H-29:  West end of Simpson 

Avenue 

H-30:  West end of Simpson 

Avenue 

5 
H-95:  Intersection of North 4th 

Street and East Buck Street 

H-91:  Intersection of East Buck 

Street and Summit Road 

 

The system conditions at the time of each test were recorded.  Reservoir water levels and 

approximate system demand were both recorded during the testing time period.  Well 2 

was assumed to be operating during calibration testing.  A summary of the system 

conditions during the hydrant testing is presented in Table 3-18.  The system conditions at 

the time of testing were replicated in the hydraulic model during the calibration process. 

 



 Gray & Osborne, Inc., Consulting Engineers 

City of McCleary 3-33 

Water System Plan November 2020 

TABLE 3-18 

 

System Conditions during Hydrant Testing 

 

Facility Water Level(1) 

500,000-gallon Reservoir 34 feet 

150,000-gallon Reservoir 29 feet 
(1) Water level varied across each of the hydrant tests.  The level indicated represents the average 

level. 

 

Calibration Procedures 

 

Using the system conditions for each hydrant test, the hydraulic model was used to 

generate static pressure and residual pressure at the measured hydrant flow rate.  The total 

system demand at the time of the hydrant tests was assumed to be equal to the average 

day demand for the water system.  Model output was generated at points in the model 

equivalent to the locations of the hydrant tests. 

 

Model output for static pressure was generated by running the model under average day 

demand.  Model output for residual pressure was generated at each hydrant test location 

by placing an added demand equal to the measured hydrant flow rate and recording the 

resulting pressure at the point where residual pressure was measured.   

 

Calibration Results 

 

The friction factors for the pipes in the modeled system are adjusted throughout the 

calibration process until the model output best approximates the measured values.  

Hazen-Williams C-factors ranging from 130 to 140 were used throughout the system as 

they provide the best agreement with field tests.  The friction factors for the pipe also 

compensate for system losses through valves and pipe fittings.   

 

The values measured in the hydrant flow tests are compared to the model output values in 

Table 3-19.   
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TABLE 3-19 

 

Calibration Results 

 

Test 

No.(1) 

Flow 

(gpm) 

Static Pressure (psi) Residual Pressure (psi) 

S – R(2) Field Model Difference Field Model Difference 

1 1,210 63 64 1.0 55 50 -4.6 5.61 

2 1,233 66 67 1.3 46 44 -1.5 2.86 

3 1,363 92 92 0.4 72 74 2.2 -1.76 

4 1,087 96 95 -0.6 45 45 0.4 -0.96 

5 978 67 66 -1.1 32 34 1.7 -2.78 
(1) See Table 3-17 for a description of the testing locations. 

(2) S – R is equal to the static pressure difference minus the residual pressure difference. 

 

Calibration of the hydraulic model produced results that varied from 0 to 4.6 psi of actual 

field test data for static and residual pressure.  Hydraulic models are required to be within 

5 psi of measured pressure readings for long-range planning, according to the DOH 

Design Manual, Table 8-1.   
 

Model Conditions 
 

Model input assumptions have significant impacts on peak hour and fire flow results.  

Table 3-20 shows the reservoir levels during each scenario.  No well pumps were running 

for any of the scenarios.  During peak hour scenarios, the reservoir levels have been 

lowered to reflect depletion of operational and equalizing storage.  During fire flow 

scenarios, fire suppression storage has also been removed to represent system conditions 

near the end of the maximum design fire flow event.  
 

TABLE 3-20 
 

Model Conditions 

 

Modeling Scenario 

500,000-Gallon 

Reservoir Level (ft) 

150,000-Gallon 

Reservoir Level (ft) 

2015 Residential Fire Flows(1) 27.5 22.5 

2015 Commercial Fire Flows(1) 21.5 16.5 

2015 Peak Hour Demand(2) 30.5 25.5 

2021 Residential Fire Flows(1) 27.5 22.5 

2021 Commercial Fire Flows(1) 21.5 16.5 

2021 Peak Hour Demand(2) 30.5 25.5 

2035 Residential Fire Flows(1) 27.5 22.5 

2035 Commercial Fire Flows(1) 21.5 16.5 

2035 Peak Hour Demand(2) 30.5 25.5 
(1) Only Well 2 is in service. 

(2) No wells are in service. 
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System Analysis 

 

Peak Hour Analysis 

 

According to WAC 246-290, the pressure in the distribution system must be greater than 

30 psi under peak hour conditions with equalizing storage removed.  Furthermore, the 

DOH Water System Design Manual (2009), Section 9.3.2 requires that a water system 

must maintain a minimum pressure of 20 psi in the distribution system under peak hour 

demand conditions with standby storage removed.  McCleary’s existing distribution 

system was modeled under 2015, 2021, and 2035 peak hour demand conditions with and 

without the corresponding quantity of standby storage removed.  Model output results are 

located in Appendix J.  Table 3-21 summarizes the minimum system pressure and 

location for the peak hour demand analysis.  As shown in Table 3-21, no system 

deficiencies were identified. 

 

TABLE 3-21 

 

Summary of Peak Hour Demand Analysis Results 

 

Scenario 

Total 

System 

Demand 

(gpm) 

Minimum 

System 

Pressure (psi) 

with Standby 

Storage 

Removed(1) 

Minimum 

System 

Pressure (psi) 

with Standby 

Storage 

Intact(2) 

Location of 

Minimum 

System 

Pressure Deficiencies 

2015 Peak 

Hour 
649 25.7 30.8 

Intersection of 

Evergreen 

Place and 

Cedar Street 

None 

2021 Peak 

Hour 
666 25.5 30.8 

Intersection of 

Evergreen 

Place and 

Cedar Street 

None 

2035 Peak 

Hour 
708 25.0 30.7 

Intersection of 

Evergreen 

Place and 

Cedar Street 

None 

(1) 20 psi is required. 

(2) 30 psi is required. 

 

Available Fire Flow Analysis 

 

The DOH Water System Design Manual (2009) states that a water system should be 

designed to provide adequate fire flow under maximum day demand conditions, while 

maintaining a minimum system pressure of 20 psi.  A system wide available fire flow 
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map, located in the back sleeve of the Plan, illustrates McCleary’s available fire flow 

under buildout maximum day demand conditions.  The results of fire flow modeling for 

2015, 2021, and 2035 peak day demand are included in Appendix J.  Table 3-22 

summarizes the results of the fire flow analysis. 

 

TABLE 3-22 

 

Summary of Fire Flow Analysis Results 

 

Location and Node 

Required 

Fire Flow 

(gpm) 

2015 

Minimum 

Available 

Fire Flow 

(gpm)(1) 

2021 

Minimum 

Available 

Fire Flow 

(gpm)(1) 

2035 

Minimum 

Available 

Fire Flow 

(gpm)(1) 

H-74:  East end of McCleary Road 1,000 1,806 2,102 2,100 

H-22:  Intersection of Hemlock Street and 4th 

Street 
1,000 1,309 2,112 2,109 

H-38:  Intersection of 6th Street and Simpson 

Avenue 
1,500 1,872 2,254 2,251 

H-29:  West end of Simpson Avenue 1,500 1,054 1,851 1,849 

H-95:  Intersection of North 4th Street and 

East Buck Street 
1,000 852 1,085 1,084 

H-21:  City Hall 1,500 1,941 2,626 2,619 

H-33:  Wastewater Treatment Plant 1,500 693 1,846 1,844 

H-63:  McCleary K-8 School 1,500 1,835 2,411 2,405 
(1) Well 2 is assumed to be operating for each fire flow scenario. 

 

The hydraulic model did identify a few problems.  Many of the problems identified relate 

to fire hydrants served by undersized water mains (4-inch).  Each of the problems 

identified by hydraulic modeling are detailed below: 

 

 The 4-inch waterline along Ash Street west of 9th Street is undersized and 

does not provide the required 1,000 gpm fire flow. 

 

 The 4-inch waterline along 9th Street from Simpson Avenue to the WWTP 

does not provide the required 1,500 gpm fire flow. 

 

 The 4-inch waterline along Pine Street from 5th Street to 6th Street does not 

provide the required 1,000 gpm fire flow. 

 

 The 4-inch waterline along 4th Street from Oak Street to Spruce Street 

does not provide the required 1,000 gpm fire flow. 
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 The 4-inch waterline from Birch Street east along Mommsen Road does 

not provide the required 1,000 gpm fire flow. 

 

 The required 1,500 gpm fire flow is not available along the western 

portion of Simpson Avenue. 

 

WATER SYSTEM ERU CAPACITY LIMITS 

 
WATER QUALITY 

 

McCleary meets all applicable DOH regulations required for water quality.  McCleary has 

consistently provided a high quality of drinking water to its service area.   

 

WATER RIGHTS 

 

As shown in Tables 3-12 and 3-13, McCleary has adequate water rights to meet projected 

10- and 20-year growth demands of the system.   

 

Instantaneous Water Right Capacity Limit 

 

From Table 1-4, the City of McCleary has 1,100 gpm of instantaneous water rights.  

Assuming that these rights would need to be exercised in 18 hours per day, the 

instantaneous water rights limit can be calculated as follows: 

 

Instantaneous Water Rights 

Connections Limit 
= 

1,100 gpm x 1,080 min/day 
= 2,395 ERUs 

496 gpd per ERU 

 

However, assuming that use of these rights could be exercised over 24 hours per day, the 

instantaneous water rights limit would be calculated as follows: 

 

Instantaneous Water Rights 

Connections Limit 
= 

1,100 gpm x 1,440 min/day 
= 3,194 ERUs 

496 gpd per ERU 

 

Annual Water Right Capacity Limit 

 

From Table 1-4, the City of McCleary has 673 acre feet (AF/Y) of annual water rights 

and the Average Day Demand per ERU from Table 2-7 is 163 gpd.  The limit on ERUs 

due to the annual water right can be calculated as follows: 

 

Annual Water Rights 

Connections Limit 
= 

673 AF/Y x 325,851 gal/AF 
= 3,686 ERUs 

365 days/year x 163 gpd per ERU 
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SOURCE CAPACITY 

 

The minimum required design criteria for a water system is that it should be capable of 

meeting a maximum day of water demand in one day (24 hours) of water production.  

From Table 3-14 it can be seen that McCleary has adequate source capacity to meet this 

criteria.  However, to provide additional system reliability, the recommended source 

capacity would meet maximum day demands in 18 hours of pumping.  Table 3-14 shows 

McCleary meets this recommended capacity criteria throughout the 20-year planning 

period.  To determine the number of ERUs supportable by the existing source capacity 

using the 18-hour reliability criteria, we take the total amount of water that can be 

produced in 18 hours of operation and divide that by the maximum day demand per ERU 

as follows: 

 

Source Production Capacity  

Connections Limit 
= 

900 gpm x 1,080 min/day 
= 1,960 ERUs 

496 gpd per ERU 

 

Source capacity is based on all existing wells and pumps in production. 

 

TREATMENT CAPACITY 

 

Treatment capacity meets or exceeds all regulatory requirements. 

 

STORAGE CAPACITY 

 

Following the 20-year planning period ending in year 2037, the population is predicted to 

reach 1,841 and the City of McCleary will not have a storage deficit predicted over that 

period.  To determine the number of ERUs supportable by the existing storage, the 

storage required for various numbers of ERUs is calculated until the result is a storage 

volume greater than the existing effective storage.  Table 3-23 shows that the existing 

storage can support up to 2,274 ERUs. 

 

TABLE 3-23 

 

Summary of Storage Requirement Limit 

 

ERUs 

Recommended Effective Storage, gallons Existing 

Effective 

Storage, 

gallons(4) 

Storage 

Surplus/ 

(Deficit), 

gallons Equalizing(1) Standby(2) 

Fire 

Suppression Total(3) 

2,274 67,310 454,800 180,000 522,110 522,303 193 

2,275 67,400 455,000 180,000 522,400 522,303 (97) 
(1) Equalizing storage is calculated based on the estimated source capacity of 900 gpm. 

(2) Standby storage is computed as 200 gallons times the projected number of ERUs. 

(3) Total Recommended Storage is the sum of Equalizing Storage plus the greater of Standby Storage 

or Fire Suppression Storage since nesting is allowed. 
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(4) Existing Effective Storage Capacity is from Table 3-15. 

 

DISTRIBUTION SYSTEM CAPACITY 

 

From a capacity standpoint, the distribution system meets all regulatory requirements 

except where undersized mains (4-inch) prevent delivery of fire flow. 

 

Table 3-24 summarizes the City of McCleary’s water system capacity limits. 

 

TABLE 3-24 

 

Water System Capacity Limits 

 

Limiting Factor ERU Limit 

Year 2018 

ERUs(1) 

Available ERUs, 

Surplus/(Deficit) 

Installed Source Capacity 1,960 1,142 818 

Instantaneous Water Rights 3,194 1,142 2,052 

Annual Water Rights 3,686 1,142 2,544 

Storage Capacity, Water 

System Design Manual 2,274 1,142 1,132 

(1) Projected ERU value in year 2018 from Table 2-10 based on existing total usage ERU value for 

2017 plus 8.6 percent DSL. 

 

WATER SYSTEM DEFICIENCIES 
 

WATER QUALITY DEFICIENCIES 

 

No current water quality deficiencies have been identified. 

 

WATER RIGHTS DEFICIENCIES 

 

No deficiencies. 

 

SOURCE CAPACITY DEFICIENCIES 

 

There are currently no known source capacity deficiencies.  The City of McCleary 

installed an emergency generator to supply emergency power to the well pumps and 

emergency functions at the Water Treatment Plant in 2018. 

 

TREATMENT DEFICIENCIES 

 

There are no known treatment deficiencies or system limitations that exist within the 

McCleary water system. 
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STORAGE DEFICIENCIES 

 

No deficiencies. 

 

DISTRIBUTION SYSTEM DEFICIENCIES 

 

Distribution system deficiencies were determined as a result of the hydraulic analysis 

discussed earlier in this chapter.  In addition, the McCleary water system has 

approximately half of its distribution system comprised of aging AC water main.  The 

City of McCleary has a water main replacement program that replaces the most 

vulnerable mains systematically prior to failure.  Vulnerability is determined by the age 

and material of the water main, the frequency of leaks noted and repaired, and the number 

of customers that are serviced by a particular main.  Additionally, as opportunities arise, 

such as road reconstruction or another utility line service, water main replacements will 

be conducted.  Water distribution mains that are scheduled to be replaced on account of 

condition or hydraulic deficiencies include: 

 

 D-1.  Replace approximately 250 linear feet of 4-inch water main with 

8-inch water main on Ash Street west of 9th Street.   

 

 D-2.  Replace approximately 500 linear feet of 4-inch water main with 

8-inch water main on 9th Street from Simpson Avenue to the WWTP. 

 

 D-3.  Replace approximately 360 linear feet of 4-inch water main with 

8-inch water main on Pine Street from 5th Street to 6th Street. 

 

 D-4.  Replace approximately 800 linear feet of 4-inch water main with 

8-inch water main on 4th Street from Oak Street to Spruce Street. 

 

 D-5.  Replace approximately 850 linear feet of 4-inch water main with 

8-inch water main on Mommsen Road, east of Birch Street. 

 

 D-6 (A-C).  Construct a 5,260 linear foot 8-inch diameter water main from 

the wellfield to the west end of Simpson Avenue. 

 

These projects are discussed further in Chapter 8, Capital Improvement Program. 
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CHAPTER 4 

 

WATER USE EFFICIENCY PROGRAM 
 

OBJECTIVE 
 

The objectives of this chapter are to identify the conservation and water use efficiency 

requirements pertaining to the City of McCleary water system, evaluate past conservation 

efforts, and describe McCleary’s water use efficiency plan for the next 10 years. 

 

WATER USE EFFICIENCY PLANNING REQUIREMENTS 
 

In 1989, the Washington Legislature passed the Water Use Efficiency Act 

(43.20.230 RCW), which directed DOH to develop procedures and guidelines relating to 

water use efficiency.  In response to this mandate, Ecology, the Washington Water 

Utilities Council, and DOH jointly published a document titled Conservation Planning 

Requirements (1994).  In 2003, the Municipal Water Supply – Efficiency Requirements 

Act (Municipal Water Law) was passed.  This legislation amended RCW 90.03 to require 

additional conservation measures.  The Municipal Water Law applies to all Municipal 

Water Suppliers.  Among other things, the Municipal Water law directed DOH to 

develop the Water Use Efficiency Rule (WUE Rule), which was adopted 

January 22, 2007.  In addition, DOH has developed a WUE Rule guidance document 

titled “Water Use Efficiency Guidebook” (WUE Guidebook) dated January 2011 

(DOH Publication #331-375).  The WUE Guidebook supersedes and replaces the 1994 

Conservation Planning Requirements.  Therefore, the WUE Rule and the WUE 

Guidebook now provide all the currently effective water use efficiency planning 

requirements. 

 

WATER USE EFFICIENCY RULE 

 

The WUE Rule consists of a series of amendments to existing sections and addition of 

new sections to WAC 246-290, the Group A Public Water System Regulations, and sets 

additional requirements for public water purveyors.  The WUE Rule is comprised of four 

sections: 

 

1. Planning requirements 3. Distribution leakage standard 

2. Metering requirements 4. Goal setting and performance reporting requirements 

 

The WUE Guidebook is intended to provide guidance and clarification on the 

requirements of the WUE Rule, and not to establish any additional requirements.  The 

requirements of the WUE Rule are discussed in the following sections. 

 



Gray & Osborne, Inc., Consulting Engineers 

4-2 City of McCleary 

November 2020 Water System Plan 

PLANNING REQUIREMENTS 
 

The Planning Requirements of the WUE Rule include the following: 

 

 Estimation of the amount of water saved through implementation of the 

system’s WUE program over the past 6 years. 

 Description of the water system’s WUE goals. 

 Selection of WUE measures. 

 For each WUE measure selected, either: 

 

o Inclusion of a plan to implement the measure, or 

o Evaluation of selected water use efficiency measures to show that 

they are not cost effective. 

 

These WUE Rule planning requirements are addressed in the following sections: 

 

ESTIMATION OF WATER SAVED 

 

Annual water consumption, monthly authorized use and Distribution System Leakage 

(DSL) from Figure 2-5 is shown here as Figure 4-1 together with their respective trend 

lines.  Unmetered authorized uses are discussed in detail in Chapter 2.  

 

The units of water consumption on the primary vertical axis are shown in gallons and the 

horizontal axis units are months.  The linear regression trendline shows average 

consumption has increased by approximately 260,000 gallons per year over the 5-year 

period. 

 

The unmetered authorized consumption rate has decreased by approximately 

95,000 gallons per year over the 5-year period. 

 

The DSL rate also decreased by approximately 70,000 gallons per year over the same 

5-year period.   
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FIGURE 4-1 

 

Water Use Trend 

 

WATER USE EFFICIENCY GOALS 

 

The WUE Rule requires that the “governing body of the public water system shall 

establish water use efficiency goals within 1 year of the effective date of this rule.”  The 

WUE Rule further requires that WUE Goals must “be set in a public forum that provides 

opportunity for consumers and the public to participate and comment on the water use 

efficiency goals.”   

 

There are two approaches to water use efficiency: demand-side and supply-side 

conservation.  Demand-side conservation measures are those measures that decrease the 

quantity of water used by customers, either through more efficient water use or a 

voluntary decrease in water use.  Supply-side conservation measures are those measures 

that increase the efficient delivery and tracking of the water available. 

 

The WUE Goal (Objective) from McCleary’s last Water System Plan was to reduce the 

City’s annual water production by 2 percent. 
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As a part of this Water System Plan Update, McCleary has updated these goals as 

follows: 

 

 Demand Side Goal:  Reduce per ERU consumption 2 percent in 6 years. 

 

 Supply Side Goal:  Maintain DSL below 10 percent through 2021. 

 

SELECTED WATER USE EFFICIENCY MEASURES 

 

The WUE Rule requires that water systems with between 500 and 1,000 service 

connections must implement or evaluate a minimum of four water use efficiency 

measures.  The WUE Guidebook further states that water use efficiency measures that are 

required in other portions of the WUE Rule cannot be counted as measures to be selected 

under this requirement.  Measures required in other portions of the WUE Rule include the 

following: 

 

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

 Regular calibration of meters; 

 Development and implementation of a water loss control program if 

distribution system leakage exceeds 10 percent; and 

 Education of consumers about water use efficiency practices once per 

year. 

 

Measures that the WUE Guidebook suggests can count toward satisfying the required 

number of water use efficiency measures include the following: 

 

 Implementation of a conservation rate structure. 

 Implementation of a water reclamation program. 

 Customer assistance in repair of leaks in customer service lines and in 

homes. 

 Additional consumer education, such as student education and consumer 

education at fairs. 

 Bills showing water consumption history. 

 

Implementation of measures by customer class count as separate measures for each 

customer class for which they are implemented.  McCleary classifies customers by meter 

type:  commercial, less than 1 inch (In-City limits and Outside City limits), 1 inch and 

greater, and the Wastewater Treatment Plant (WWTP).  Therefore, the McCleary water 

system has a total of five customer classes; however, the WWTP constitutes a single 

connection.  While this single connection has the greatest potential for water savings due 

to its large volume of current usage, it will not be counted as a customer class since it is 

operated by the City.  Therefore, there are a total of four customer classes.    
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The City has adopted the following WUE Measures: 

 

Customer Assistance in Repair of Leaks 

 

 Leak detection and repair program assistance to customers between the 

meter and the service for all customer classes.  (Four Measures)   

 

Education of Consumers 

 

 An educational booth at the City’s annual “Bear Festival” that highlights 

water use efficiency practices.  (Four Measures) 

 

Customer Billings 

 

 The City of McCleary’s new water billing software shows the customer 

their water consumption history.  This measure is ongoing and continues 

to benefit the water system on a monthly basis as customers review their 

bills.   

 

Implementation of a Water Savings Program 

 

 The City of McCleary will institute a leak-detection program consisting of 

systematically checking each main line in the water system for leaks 

beginning with the oldest main first.  The City has utilized Evergreen 

Rural Water for assistance detecting leaks in waterlines that were thought 

to be leaking, in the past, which resulted in the elimination of a number of 

smaller waterlines.  For the future, the City will purchase their own 

listening equipment to monitor for leaks.  (One Measure) 

 

The City of McCleary is currently implementing at least nine WUE measures.   

 

The City of McCleary is utilizing the following additional WUE Measures in order to 

attain their stated goal; however, these measures likely cannot be counted towards the 

total number of measures required since it could be viewed as a meter calibration 

element, which is mandatory: 

 

 The completion of replacement of standard water meters with new radio-

transmitting, automatic read meters. 

 

 The City of McCleary’s new water billing software shows customers their 

water consumption history. 
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IMPLEMENT OR EVALUATE WATER USE EFFICIENCY MEASURES 

 

The McCleary water system is currently implementing at least nine WUE Measures, 

which meets the minimum requirement.  Since the minimum number of WUE Measures 

is being implemented, no evaluation of the cost effectiveness of conservation measures is 

required. 

 

METERING REQUIREMENTS 
 

The WUE Rule requires all sources and customer service connections be metered by 

January 22, 2017.  McCleary currently meters all sources, and all customers, and 

implements a water meter replacement program to assure meter accuracy.  Therefore, no 

further action is required to comply with this requirement. 

 

DISTRIBUTION SYSTEM LEAKAGE STANDARD 
 

The WUE Rule set a leakage standard of 10 percent or less of finished water production.  

The 3-year rolling average for Distribution System Leakage (DSL) is defined as the sum 

of all water metered into the distribution system over a 3-year time period, less the sum 

of all metered water uses, and known or credibly estimated unmetered uses, out of the 

distribution system over the same time period.  Known or credibly estimated unmetered 

uses include uses such as construction, firefighting and water main flushing. 

 

Under WAC 246-290-820 (4) (e), “If the average distribution system leakage calculated 

under subsection (2) of this section is greater than 10 and less than 20 percent of total 

water produced and purchased, the water loss control action plan must assess data 

accuracy and data collection.” 

 

As shown in Chapter 2, Table 2-5, the 3-year rolling average DSL for the McCleary 

water system averaged 8.6 percent for the 5-year period from 2013-2017.  Therefore, a 

water loss control action plan is not required.   

 

As a development of this Water System Plan, McCleary has carefully reviewed and 

assessed all water production and water sales data, all unmetered water use estimation, 

and all water production and use record keeping, assuring that the DSL determinations 

are accurate.  In addition, McCleary is actively upgrading its remaining conventional 

water meters with new radio read meters to improve measurement accuracy. 

 

WATER LOSS CONTROL ACTION PLAN 
 

Since McCleary’s rate of DSL is below the 10 percent threshold, the City is not required 

as part of the Water Use Efficiency Program under WAC 246-290-820 to complete a 

Water Loss Control Action Plan (WLCAP).   
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GOAL SETTING AND PERFORMANCE REPORTING 
 

Pursuant to the WUE Rule, McCleary must set water use efficiency goals and report 

progress annually.  McCleary’s water use efficiency goals have been addressed in 

preceding sections of this chapter.  The annual report must include the following: 

 

 Total source production 

 Distribution system leakage in percentage and volume 

 Goal description, schedule, and progress toward meeting goals 

 

The City of McCleary has been submitting this report annually. 

 

GOAL SETTING 

 

The WUE Rule requires that water conservation goals must include a measurable 

outcome, address water supply or demand characteristics, and include an implementation 

schedule.  The goal setting process must be held through a public forum and be 

re-evaluated every 6 years.  Goals have been re-evaluated and adopted with this 

document and in every subsequent Water System Plan update. 

 

The City of McCleary WUE Goals, as described in a previous section of this chapter 

were established in a public forum as required.  The prior public forum was held at City 

Hall on April 28, 2010. 

 

TARGET WATER SAVINGS PROJECTIONS 
 

Table 4-1 provides the projected average day demand with the goal of reducing water 

demands.  According to McCleary’s Water Use Efficiency Annual Performance Report 

for 2017, the customer goal was a reduction of 2 percent in the average use per ERU.  

This 2 percent reduction over 6 years equates to an approximate reduction of 0.33 percent 

in average use per ERU per year. Table 4-1 shows the corresponding projected 

production with these water use efficiency measures applied.  The number of ERUs is the 

same as projected in Chapter 2, Table 2-10.  
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TABLE 4-1 
 

Projected Production with Water Use Efficiency Measures 

 

Year No. of ERUs(1) 

Average Consumption 

per ERU, gpd/ERU(2) 

Average Production with 

Water Use Efficiency, gpd(3) 

2018 1,142 162 185,480 

2019 1,147 162 185,792 

2020 1,153 161 186,105 

2021 1,159 161 186,418 

2022 1,165 160 186,732 

2023 1,171 160 187,046 

2024 1,176 159 187,041 

2025 1,182 159 187,977 

2026 1,188 159 188,917 

2027 1,194 159 189,861 

2028 1,200 159 190,810 

2029 1,206 159 191,764 

2030 1,212 159 192,723 

2031 1,218 159 193,687 

2032 1,224 159 194,655 

2033 1,230 159 195,629 

2034 1,237 159 196,607 

2035 1,243 159 197,590 

2036 1,249 159 198,578 

2037 1,255 159 199,571 
(1) ERUs are from Table 2-10, including historic distribution system leakage rates. 

(2) Average consumption per ERU is 163 gpd per ERU. 

(3) Assumes DSL is equivalent to 8.6 percent throughout the planning period. 

 

Table 4-2 compares the average day production with and without estimated water use 

efficiency savings from Table 4-1.  At the end of the 10-year planning period (2028), 

meeting the water use efficiency goals could account for an average savings of 4,800 gpd, 

or 5.4 ac-ft/yr.  At the end of the 20-year planning period (2037), meeting efficiency 

goals could account for an average savings of 5,021 gpd, or 5.6 ac-ft/yr.  If this water use 

efficiency goal were maintained, the net water savings over the 20-year planning period 

would be 79.6 acre-feet, or an average of approximately 4.0 ac-ft/yr. 
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TABLE 4-2 

 

Projected Water Use Efficiency Savings 

 

Year 

Average Day 

Production without 

Water Use Efficiency 

Average Day 

Production with Water 

Use Efficiency 

Potential Water Use 

Efficiency Savings 

gpd ac-ft/yr gpd ac-ft/yr gpd ac-ft/yr 

2018 186,094 208.5 185,480 207.8 614 0.7 

2019 187,024 209.5 185,792 208.1 1,232 1.4 

2020 187,959 210.5 186,105 208.5 1,855 2.1 

2021 188,899 211.6 186,418 208.8 2,481 2.8 

2022 189,844 212.7 186,732 209.2 3,112 3.5 

2023 190,793 213.7 187,046 209.5 3,747 4.2 

2024 191,747 214.8 187,041 209.5 4,705 5.3 

2025 192,706 215.9 187,977 210.6 4,729 5.3 

2026 193,669 216.9 188,917 211.6 4,753 5.3 

2027 194,638 218.0 189,861 212.7 4,776 5.4 

2028 195,611 219.1 190,810 213.7 4,800 5.4 

2029 196,589 220.2 191,764 214.8 4,824 5.4 

2030 197,572 221.3 192,723 215.9 4,848 5.4 

2031 198,560 222.4 193,687 217.0 4,873 5.5 

2032 199,552 223.5 194,655 218.0 4,897 5.5 

2033 200,550 224.6 195,629 219.1 4,921 5.5 

2034 201,553 225.8 196,607 220.2 4,946 5.5 

2035 202,561 226.9 197,590 221.3 4,971 5.6 

2036 203,573 228.0 198,578 222.4 4,996 5.6 

2037 204,591 229.2 199,571 223.5 5,021 5.6 

Total Savings 79.6 

 

WATER USE DATA REPORTING 

 

The WUE Rule requires annual reporting of water use data.  The first annual reports were 

due July 1, 2008, for municipal water suppliers with 1,000 or more service connections, 

and annually by July 1 each year thereafter.  The most recent Annual Performance Report 

was submitted to DOH in January 2018.  Table 4-3 summarizes the water use data 

collection requirements. 



Gray & Osborne, Inc., Consulting Engineers 

4-10 City of McCleary 

November 2020 Water System Plan 

TABLE 4-3 

 

Summary of Water Use Data Collection 

 

Data Type 

Unit of 

Measure 

Collection 

Frequency Comments 

Water Production Gallons Monthly Total by month and by year. 

Water Sold Gallons 
Billing 

Period 

Total sold by customer class for each 

billing period. 

Estimated 

Unmetered Water 

Use 

Gallons 
Billing 

Period 

Estimate and record unmetered water uses 

for each billing period. 

Estimated 

Identified and 

Corrected Water 

System Leaks 

Gallons 
Billing 

Period 

When leaks are discovered and repaired, 

the leakage rate and duration are estimated 

and the resultant leakage volume for the 

billing period is estimated and recorded. 

Accounted-for 

Water 
Gallons 

Billing 

Period 

The sum of Water Sold and Estimated 

Unmetered Water Use. 

Distribution 

System Leakage 
Gallons 

Billing 

Period 

The difference between monthly Water 

Production and monthly Accounted-for 

Water. 

Percent 

Distribution 

System Leakage 

Percent 
Billing 

Period 

Distribution System Leakage divided by 

Water Production times 100.  Calculate for 

each billing period, for each year and for a 

3-year running average.  If 3-year running 

average exceeds 10 percent, further actions 

are required to reduce Distribution System 

Leakage. 

 

WATER USE EFFICIENCY PROGRAM DEVELOPMENT AND 

LEVEL OF IMPLEMENTATION 
 

The following sections describe McCleary’s water use efficiency program development 

and levels of implementation. 

 

CUSTOMER PROGRAMS 

 

General 

 

Demand management measures are those expected to be performed or used by the 

customers of the McCleary water system.  Approaches to implementing these demand 

management measures include voluntary cooperation, mandatory restrictions, and/or 

regulatory requirements.  Due to current water availability, only voluntary cooperation 
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and new water efficient fixture regulations are considered as viable choices for improving 

McCleary’s conservation program. 

 

A voluntary conservation program is considered appropriate for all customers.  The 

method of distributing and installing conservation devices will affect the degree of the 

program success.  The rate of installation has to be weighed against the cost of the 

program.  While utility installation of devices is generally more labor intensive, resulting 

in higher costs, the retention rate is also higher, leading to increased savings.  Customer 

installation of the devices will result in a significantly lower cost, but a correspondingly 

less effective program.  The City of McCleary does not have any additional employees 

available to install conservation devices, and the program base is not large enough to 

justify hiring additional personnel specifically for that purpose.  Therefore, customer 

installation is the only cost-effective method of implementing this element of the 

program. 

 

Codes 

 

Revisions to the State Plumbing Code provide the regulatory incentive to install water 

efficient toilets and fixtures in all new and remodeled construction projects.  These 

revisions include among many changes, a requirement of 1.6-gallon toilets and 2.5 gpm 

showerheads. 

 

Retrofit Kits 

 

The City of McCleary has considered participating with the Bonneville Power 

Administration (BPA) low-flow showerhead rebate and distribution program for electric 

water heating customers.  Although the program of direct installation of the conservation 

devices is required, showerheads and faucet aerators can be purchased at local hardware 

stores for customer installations.  A retrofit program will be reviewed for its effectiveness 

in the distribution of the water conservation devices.  The specific measures to be 

considered include:  low flow showerheads, faucet aerators, and leak detection kits.  The 

low cost and easily installed items can be distributed by (1) mailing devices to customers 

upon request; and (2) allowing pick-up of the devices at the utility office.  It is estimated 

that each residence retrofitted with the devices may save approximately 40 gallons per 

day. 

 

Toilet Leak Detection Kits 

 

A non-toxic dye tablet is put in the toilet tank to color the tank water.  Dyed water will 

appear in the lower bowl if the tank flapper is leaking.  A 1984 study by the US 

Department of Housing and Urban Development (HUD) showed an average toilet leak 

accounted for 5 to 13 percent of the total interior water use.  It has also been estimated 

about 20 percent of toilets leak.  Tablets cost less than $0.50 per package of two.  The 

tablets can be easily supplied upon customer request and can be prominently displayed at 

the billing payment counter. 
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GENERAL ACTIVITIES 

 

Water Rate Schedule 

 

There are three general types of water rate structures:  declining, flat, and inclining.  

Under a declining block rate structure, as customer usage increases, the rate the customer 

pays per additional unit of water declines.  Under a flat rate structure, the charge per unit 

of consumption stays the same across all consumption levels.  Under an inclining block 

structure, as a customer’s usage increases, the rate the customer pays per additional unit 

of water increases.  McCleary has an inclining block rate structure. 

 

Consumption History 

 

The customer bill format at some utilities can be changed to show the percentage of 

increase or decrease in water use compared to the same period in the previous year.  This 

allows customers to track their own conservation progress.  Also, a bill that shows the 

customer’s usage relative to the average for the customer class will help to inform the 

customer how their usage compares to others. 

 

Public Information/Education 

 

A strong public information and education program is essential to the success of 

individual programs and to build an overall conservation ethic among McCleary’s water 

customers.  Furthermore, McCleary’s efforts to improve its operation system (such as 

leak repair) should be publicized.  This will let customers know that the City is proactive. 

 

Program components include information on low water use landscaping and lawn water 

scheduling.  Each of these elements has been developed by other utilities and are 

applicable to McCleary’s service area.  While educational activities may be extensive and 

cover several different efforts, it is difficult to quantify the savings that are associated 

with these general activities. 

 

Water Reclamation  

 

The WUE Rule requires that water utilities with more than 1,000 service connections 

include an evaluation of water reclamation and reuse opportunities in their water system 

plans.  Since the City of McCleary has less than 1,000 water service connections, it is not 

required to evaluated water reclamation and reuse.    

 

REGIONAL CONSERVATION PROGRAMS 

 

The effects of a customer conservation program extend beyond the water service area.  

For example, Seattle Public Utilities heavily promoted water conservation to its 

customers in 2001 and communities throughout Puget Sound experienced a decrease in 
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consumption.  As the WUE Rule takes effect, neighboring water systems will likely 

increase their conservation efforts, thus increasing awareness of the need to conserve.   

 

SOURCE OF SUPPLY ANALYSIS 

 
OPTIMIZING USE OF CURRENT SUPPLIES 

 

The City of McCleary has increased the efficiency of its water system in the past 10 years 

by finding and repairing water system leaks, by requiring compliance with state planning 

requirements for efficient fixtures for all new construction, by promoting water 

conservation amongst their customers, and by improved water accounting.  The City of 

McCleary plans to continue these efforts to further optimize its water supply.   

 

ENHANCED CONSERVATION MEASURES 

 

As technology for water leak detection and repair advances, and as more water efficient 

building fixtures and appliances become the standard, water conservation will be further 

enhanced by implementation of standard building codes and replacement of aging 

fixtures and appliances with newer, more water efficient units. 

 

WATER RIGHT CHANGES 

 

Based on Tables 3-12 and 3-13, the City of McCleary’s instantaneous water rights of 

1,100 gpm and annual water rights of 673 acre-ft/yr are adequate through the entire 

20-year planning period at current use rates and projected growth.   

 

ARTIFICIAL RECHARGE 

 

At this time there are no plans for any kind of artificial recharge of the Wildcat Creek 

Aquifer in the McCleary area.  

 

WATER SUPPLY CHARACTERISTICS 

 
The WUE Guidebook indicates that a Water Use Efficiency Program should include a 

description of the water system source characteristics.  The source characteristics for the 

McCleary water system are thoroughly described in Chapters 1 and 3, and in related 

Appendices of this Plan. 
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CHAPTER 5 

 

WELLHEAD PROTECTION PROGRAM 
 

OVERVIEW 
 

Water from underground aquifers, commonly referred to as groundwater, forms the 

primary source of drinking water for an estimated 65 percent of Washington state 

residents.  The City of McCleary relies on groundwater as its primary source.  

Groundwater is pumped from two wells in a single wellfield located north of the City, 

near the intersection of Summit and Larson Roads.  Each of the wells has a casing depth 

of approximately 94 feet below the ground surface (bgs).  The location of the wells is 

shown on Figure 1-3, and details of the wells are included in Chapter 1 and listed in 

Table 1-3. 

 

To protect groundwater supplies, the Environmental Protection Agency (EPA) and the 

Department of Health (DOH) require public water utilities to develop a wellhead 

protection program as a component of their water system comprehensive plans.  The 

purpose of a wellhead protection program is to provide local utilities with a proactive 

program for preventing groundwater contamination.  A successful wellhead protection 

program consists of a number of components that must be developed before the plan can 

be fully implemented.  The major components of the plan are described below and form 

the basis of the following chapter. 

 

 General Water Supply Background. 

 

 A Susceptibility Assessment determining the susceptibility to 

contamination. 

 

 A delineated Wellhead Protection Area (WHPA), based on all reasonably 

available hydrogeologic information, including the Susceptibility 

Assessment. 

 

 An inventory within each WHPA of potential sources of contamination. 

 

 A spill response plan for each WHPA containing documentation for 

coordination with local first responders. 

 

 Contingency plans for providing alternate sources of drinking water in the 

event that contamination does occur and management recommendations to 

reduce the likelihood that potential contaminant sources will pollute the 

drinking water supply. 
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Multiple reports have been completed that describe and discuss the City of McCleary’s 

Wellhead Protection, Aquifer Hydrology, and Susceptibility.  These reports include: 

 

 Wildcat Creek Aquifer Hydrology, Regulatory Alternative, and 

Recommendations – Final Report, prepared for Grays Harbor 

County and The City of McCleary, June 2008. 

 

This report prepared for Grays Harbor County and The City of McCleary 

by Jim Arthur and the Pacific Groundwater Group describes what is 

known about the Wildcat Creek Aquifer and recommends actions for its 

protection and management.  The Report was financed jointly by Grays 

Harbor County, the City of McCleary, the Washington Department of 

Health, and the Department of Community, Trade, and Economic 

Development.  The full report is included in Appendix L. 

 

 State of Washington Source Water Protection, Case Study: City of 

McCleary Public Water Supply Wells, January 2008. 

 

The purpose of this study (Horsley Witten Group, Inc.) was to assess the 

conditions of the City of McCleary’s public water supply with respect to 

water quantity and water quality, and provide recommendations for 

protection and management strategies for future growth to both county and 

city officials.  The Case Study was financed by jointly Grays Harbor 

County, the City of McCleary, the Washington Department of Health, and 

the Department of Community, Trade, and Economic Development.  The 

study is included in Appendix L. 

 

BACKGROUND 
 

The above reports and case studies describe the existence and extent of the Wildcat Creek 

Aquifer, which serves as the source for McCleary’s potable water.  The most current 

report, Wildcat Creek Aquifer Hydrology, Regulatory Alternative, and Recommendations 

– Final Report, details the Wildcat Creek Aquifer and recommends actions for its 

protection and management.   

 

The City of McCleary draws its water from the Wildcat Creek Aquifer in Grays Harbor 

County.  In addition to the City of McCleary, the Wildcat Creek Aquifer provides water 

to several hundred individual domestic wells, three Group B public water system wells, 

and two Group A public water system wells.  The Wildcat Creek Aquifer is a semi-

confined aquifer located within sedimentary deposits that partly fill a northeast-to 

southwest oriented valley.  The aquifer material consists mostly of sand and gravel that 

are fragments of rocks from the southeastern Olympic Mountains and northern Cascades. 
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The Wildcat Creek Aquifer has a confining layer of glacial till that extends throughout 

the aquifer.  This aquifer resides within the advance outwash material beneath the till, not 

in the thin outwash material at the surface.  Pacific Groundwater Group’s analysis in the 

Wildcat Creek Aquifer Hydrology Report defined the aquifer’s key traits:  

 

 There is a single aquifer. 

 

 City of McCleary wells are drilled through the overlying till into this 

aquifer. 

 

 The semi-confining effect of the till accounts for the upward pressure in 

the City’s wells. 

 

 While some recharge comes from the surrounding hillsides, most recharge 

percolates down from precipitation falling directly on the land surface 

overlying the aquifer.  There is little contribution via fractures in basalt. 

 

 Because of its silty or clay matrix, the till delays the percolation of 

rainwater down to the aquifer.  That delay provides some protection 

against aquifer contamination but also lowers the recharge rate. 

 

Approximately one-third of the aquifer lies within the City of McCleary, including the 

downtown commercial district and the Simpson mill.  The land in the very center of the 

aquifer is zoned industrial but, except for the 14-acre site of a former pole yard, is 

currently undeveloped.  Port Blakely operated the pole yard for several years but only to 

peel poles, which were then shipped to another company and location for treatment. 

 

As a result of the Wildcat Creek Aquifer Hydrology Report and Case Studies, an 

amendment to the County Code to designate the Wildcat Creek Aquifer as a Critical 

Aquifer Recharge Area was completed (Appendix L) but repealed in 2010.  In addition, 

an Interlocal Agreement between Grays Harbor County and the City of McCleary to 

protect and manage the Wildcat Creek Aquifer by coordinating land use development and 

establishing the Wildcat Creek Aquifer Joint Management Program was adopted in 

October 2009 (Appendix L).   

 

SUSCEPTIBILITY ASSESSMENT 
 

Susceptibility is determined by conditions that affect the movement of groundwater, and 

thus contaminants, from the land surface into the aquifer.  Susceptibility is a qualitative 

measure of how quickly and how far groundwater must travel to reach a water source (in 

this case McCleary’s wells).  Confining layers are critical to susceptibility determinations.  

In general, a confining layer is any earth material that does not readily transmit water.  

Typically layers of clay or shale may act as a confining layer, depending upon their 

thickness and lateral extent.  When confining layers are present, wells are less susceptible 
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to contamination because they impede the movement of contaminants from the land 

surface into underlying aquifers. 

 

McCleary’s well reports indicate that confining materials were identified at the 30- to 

36-foot level below ground surface.  A confining layer exists between the water bearing 

zone (38 to 90 feet) and the land surface.  The well construction can be expected to 

provide a significant level of protection from contaminants originating at the land surface 

near the well.    

 

Based on the information provided in the Ground Water Contamination Susceptibility 

Assessment Survey Form (Appendix L), DOH has classified the wells as having a 

moderate susceptibility rating.   

 

The Susceptibility Assessment is also used to classify the vulnerability of each water 

source.  Vulnerability is composed of two factors: the physical susceptibility (as noted 

previously) and the source’s risk of exposure to contaminants.  The risk of exposure to 

contaminants is determined by whether or not contaminants were used in the area, or 

detected in the water supply.  DOH has issued a moderate vulnerability rating for the 

City’s sources (based on past Chemical Monitoring Worksheets for Waivers and Waiver 

Renewals). 

 

Copies of well construction logs for each of McCleary’s wells are included in 

Appendix L. 

 

SANITARY CONTROL AREAS 

 
The first component of a wellhead protection area is the protective area required by 

WAC 246-290-135 (sanitary control area).  This area should already be tightly controlled 

by the public water supply to minimize any direct contamination at the wellhead.  It 

should be managed to reduce the possibility of surface flows reaching the wellhead and 

traveling down the casing.  All public water systems are encouraged to have a wellhouse 

or a fenced area around each wellhead.  This helps protect individual wells from any 

direct introduction of contaminants. 

 

The City of McCleary owns the property where each well is located.  The 100-foot 

sanitary control area encompassing the new Well 2 is comprised of a circular gravel 

driveway extending approximately 50 feet from the well.  Beyond that the control area 

consists mostly of trees and includes a backwash pond and an access road that passes in 

front of the wellhouse.  The backwash pond is a settling basin for the WTP backwash 

process.  The pond was constructed with an asphalt bottom and adjacent to a manhole 

structure equipped with a pump and force main connected to the City’s sanitary sewer.  

Backwash is not allowed to infiltrate and is pumped directly to the City’s sewer system.  

The access road is gated to exclude private vehicle access.  In addition, the sanitary 

control area contains a railway spur line that connects to the main railway, which is 
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approximately 160 feet from the wellhead.  Railway maintenance includes annual 

herbicide application on the railway bed.  This is outside the 100-foot sanitary control 

area; however, application of herbicides within this proximity does pose a limited 

concern.   

 

The 100-foot sanitary control area encompassing the new Well 3 is comprised 

predominantly of trees.  The access road also runs adjacent to the wellhouse. 

 

WHPA DELINEATIONS 
 

The first step in developing a wellhead protection program is to establish the land areas 

around each well from which groundwater may be flowing to the well.  These areas 

which may potentially contribute pollutants to the groundwater are referred to as Zones of 

Contribution (ZOCs).  The time-of-travel for a given ZOC is determined by estimating 

the travel distance in feet of a hypothetical particle of water traveling through the aquifer 

to a pumping well over a selected period of time.  ZOCs require proper land use 

management to minimize the possibility of contaminants entering the groundwater 

system.  The most commonly accepted tools for delineating wellhead protection zones are 

the calculated fixed radius method, analytical models, and numerical models.  These 

methods are discussed below. 

 

METHODS OF DELINEATION 

 

Calculated Fixed Radius Method 

 

The simplest groundwater model is the calculated fixed radius (CFR) method.  In this 

method, ZOCs are delineated by concentric areas around each well.  In the CFR method, 

the delineations are calculated based on projected groundwater withdrawal rates and 

known or assumed aquifer characteristics. 

 

Analytical Models 

 

The analytical model requires the incorporation of basic hydrological information and 

certain physical characteristics of the aquifer and well.  Major assumptions and 

simplifications to the hydrogeologic regime occur in analytical modeling, but the 

incorporation of the hydraulic gradient and hydrogeologic boundaries allows for a more 

realistic representation of the groundwater flow regime than in the CFR method. 

 

Numeric Method 

 

The numeric method requires significantly more data.  In numeric modeling, a grid is 

superimposed over the study area.  Each square in the grid, called a cell, is characterized 

by physical parameters which are estimated from data collected from a variety of sources.  
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The sources may include well logs, geologic and hydrogeologic maps, geophysical data, 

groundwater elevation data, stream flow discharge and meteorological data. 

 

The numeric method generates more accurate results than the CFR or analytical model 

methods.  However, numeric models are very costly to develop.  Consequently, numeric 

models are more commonly used by large utilities with complex aquifers which have the 

resources to collect the extensive model input required. 

 

ANALYSIS 

 

The City of McCleary has delineated their one, 5- and 10-year times of travel Zones of 

Contribution with the use of multiple groundwater models and a hydrogeologic 

characterization of the Wildcat Creek Aquifer performed by Hart Crowser (1994).  The 

groundwater models that were utilized included PLASM (Prickett and Lonquist, 1971) 

and GWPATH (Shafer, 1987b).  Hart Crowser conducted a capture zone analysis to 

determine areas where the McCleary wellfield is most vulnerable to land use impacts.  

The analysis used a numerical modeling method, with input from the aquifer pumping 

test conducted at one of the City’s wells in July 1993.   

 

The aquifer recharge area is assumed to be all the area within the geologic boundaries of 

the valley.  The capture zone for the wellfield is an elongated ellipsoidal area that was 

originally proposed to be approximately 5,000 feet in length and 1,000-feet wide at its 

widest point.  The shape of the capture zone tends in a northeasterly direction from the 

wellhead.  However, due to uncertainties of the hydraulic properties within the aquifer, 

the Pacific Groundwater Group has recommended that the width of 10-year time-of-travel 

capture zone be increased by approximately 50 percent to the west and to the east, the 

zone extends to the railroad line and highway to include the potential for spills from 

traffic utilizing those transportation corridors.  

 

While this larger capture zone does not cover the entire area from which water may be 

influencing City wells, it does sufficiently cover the area that could contribute 

contaminants to the wells.  In addition to the added protection of the expanded capture 

zone, the glacial till that covers the entire Wildcat Creek Aquifer provides additional 

filtration for septic effluent and delays the vertical movement of contaminants down into 

the aquifer. 

 

Figure 5-1 shows the City’s Zones of Contribution and the perimeter of the Wildcat 

Creek Aquifer (Pacific Groundwater Group, June 2008). 

 

CONTAMINANT SOURCE INVENTORY 
 

An essential element of wellhead protection is an inventory of all potential sources of 

groundwater contamination in and around the delineated WHPAs.  The purpose of the 

inventory is to identify past, present, and proposed activities that may pose a threat to the 
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well or surrounding area.  The inventory can also help to plan management strategies and 

establish a mailing list to notify businesses located within the WHPAs. 

 

INVENTORY DATA SOURCES 

 

The inventory of potential contaminant sources was compiled using various data sources.  

Field surveys were conducted in order to inventory potential sources of contamination 

and identify land use activities which may pose threats to groundwater quality.  In 

addition, Ecology maintains a contaminant database that lists businesses that handle and 

store potential contaminants.  The following databases were used to create the inventory 

for the McCleary WHPAs: 

 

 Washington State Department of Ecology Facility Site Atlas:  The 

Washington State Department of Ecology maintains an interactive map 

showing regulated facilities and locations of historic spills and leaks at the 

following web site: 

 

https://fortress.wa.gov/ecy/facilitysite/MapData/MapSearch.aspx 

 

The web site links to the Underground Storage Tank Program, including 

records of registered underground storage tanks and underground storage 

tanks that are known to have leaked, the Dangerous Waste and Materials 

Generators program, including locations of registered dangerous waste and 

materials handlers, Title III Hazardous Materials sites, including locations 

of regulated facilities that treat, store or dispose of hazardous materials in 

sufficient quantity to pose a threat to the community, regulated Waste 

Dischargers, and Confirmed and Suspected Contamination Sites.  This 

web site was accessed and a list of facilities in McCleary’s Zones of 

Contribution area was obtained. 

 

 General Web Searches:  General web searches were made for various 

businesses that have a potential to cause groundwater contamination, 

including dry cleaners, auto repair shops, paint shops, and metal plating. 

 

POTENTIAL CONTAMINANT SOURCES 

 

Field surveys indicate that the community is subject to a limited number of land use 

activities within the Zones of Contribution.  The wells are located between residential and 

undeveloped land on the northern boundary of the community.  Residential areas can be a 

source of contamination when uninformed or uncaring property owners misuse or 

improperly dispose of hazardous chemicals.  The most prevalent potential threat to clean 

water posed in residential areas are individual residential septic systems.  The 

Washington Department of Health regulates septic systems in terms of permit review, 

land area requirements, and site characteristic evaluations (WAC 246-272C -0110, -0120, 

https://fortress.wa.gov/ecy/facilitysite/MapData/MapSearch.aspx
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-0125).  The Grays Harbor County Department of Health is responsible for enforcement 

of septic system regulations. 

 

A majority of the 5- and 10-year Zones of Contribution are forested private timberland.  

The areas that are used for timber production all have very young stands and will not be 

harvestable for decades. 

 

Appendix L includes a list of all property owners and mailing addresses within the City’s 

10-year Zone of Contribution.  The appendix also includes the letter and the wellhead 

protection figure (Figure 5-1) that was mailed to all those property owners notifying them 

of their property’s location within the City’s wellhead protection area and activities 

within that area may have the potential to adversely affect groundwater quality. 

 

An additional potential threat is accidental spillage of hazardous materials transported 

along State Route 108 or the Puget Sound and Pacific Rail corridor, both of which lie 

within the 1-, 5-, and 10-year time of travel zones.  These potential threats are discussed 

in more detail under Spill/Incident Response Program and Contingency Planning section 

of this chapter. 

 

The most direct pathway for contamination to threaten the quality of local groundwater is 

surface water seepage along well casings.  Poorly sealed wells and those with deteriorated 

(rusted and/or cracked) casings can allow surface water to migrate into the aquifer.  This 

is caused by inadequate well construction and pertains to both abandoned wells and wells 

currently in service.  Proper maintenance and periodic inspection of wells can minimize 

this threat.  Additionally, the existence and location of abandoned wells are generally 

poorly documented.  If an abandoned well is located, the Department of Health and 

Ecology will be contacted for the latest abandonment and documentation procedures. 

 

Two facilities were identified from the Department of Ecology Facility Site website and 

no other facilities were identified through general web searches.  These facilities are 

described as follows: 

 

Site 1:  Brogan Anensen Summit Place 

 

This site is listed as Facility/Site: 7392 on Ecology’s website and describes the site as a 

Construction Stormwater General Permit for excavating and foundation work under 

Ecology’s Water Quality Program.  The end date listed was December 16, 2010.  All 

indications show this site no longer active.  This facility was located on the perimeter of 

the 5-year Zone of Contribution.  Construction at this site may have an impact on surface 

water, but impacts to groundwater are doubtful. 
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Site 2:  Port Blakely Tree Farms - McCleary 

 

This site is listed as Facility/Site:  22438661 on Ecology’s website and describes the site 

as an Underground Storage Tank (March 20, 2000) under Ecology’s Toxics Program.  

The Ecology record indicates that this site was previously listed as a Leaking 

Underground Storage Tank (LUST) Facility with an ending date of November 24, 1992).   

This facility is located in the ten-year Zone of Contribution. 

 

Facilities identified above are listed in Table 5-1, and shown in Figure 5-1.  

 

TABLE 5-1 

 

Wellhead Protection Area Potential Sources of Contamination 

 

Site 

No. Site Name 

Ecology 

Identifier No. Site Address Brief Description 

1 
Brogan Anensen 

Summit Place 
7392 

Lat: 47.0764 

Long: -123.268 

Excavating and 

Foundation Work 

2 
Port Blakely Tree 

Farms McCleary 
22438661 

Lat: 47.07594 

Long: -123.25802 

Underground Storage 

Tank 

 

In addition to facilities identified on the Ecology Facility Site website and located by 

internet web searches, it should also be noted that the area inside McCleary’s City limits 

is served by the city’s sanitary sewer system.  The City limits are included in portions of 

the 1-, 5-, and 10-year Zones of Contribution as shown in Figure 5-1.  There are no other 

community sewer systems within McCleary’s Zones of Contribution.  Therefore, all other 

wastewater from any businesses and residences is disposed of in septic tank/drainfield 

disposal systems. 

 

Potential Sources of Contamination by Wellhead Protection Zone 

 

Sites identified in Table 5-1 are indicated by the Zone of Contribution in Table 5-2. 
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TABLE 5-2 

 

Sites by Wellhead Protection Zone 

 

Zone of Contribution Sites Other 

1-year None 
Residential Septic Tank Drainfields, State Route 108, 

and the Puget Sound and Pacific Rail corridor 

5-year None 
Residential Septic Tank Drainfields, State Route 108, 

and the Puget Sound and Pacific Rail corridor 

10-year 1,2 
Residential Septic Tank Drainfields, State Route 108, 

and the Puget Sound and Pacific Rail corridor 

 

TYPICAL CONTAMINANTS FROM TYPICAL CONTAMINANT SOURCES 

 

Landfills 

 

A landfill is a disposal facility in which solid waste is permanently placed.  Minimum 

functional standards for solid waste hauling are regulated by the Washington State 

Department of Ecology under WAC 173-304.  These regulations set siting and closure 

criteria, performance standards, and operating requirements for landfills.  Abandoned and 

improperly maintained landfills and dump sites are often a major source of groundwater 

contamination.  Leachate from landfills poses a threat to groundwater quality should it 

migrate to the water table.  The Department of Ecology is responsible for mitigating 

dump site cleanup when potentially hazardous leachates are present. 

 

There are no known active or abandoned landfills within the wellhead protection ZOCs 

for the City of McCleary wellfield. 

 

Commercial and Industrial Activity 

 

Areas of commercial and industrial land use are located within most wellhead protection 

boundaries.  Businesses that may contribute contaminants to the groundwater include dry 

cleaners, gas stations and other businesses with fuel storage tanks, auto repair shops, 

metal plating facilities, asphalt and concrete facilities, and machine shops.  Wastes 

generated at these businesses include substances such a petroleum products, solvents, 

surfactants, heavy metals, and other organic materials.  These wastes can potentially enter 

the groundwater system through inadequate disposal practices or accidental spills.  

Table 5-3 presents typical commercial and industrial activities and the potentially 

hazardous chemicals that may be associated with them. 
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TABLE 5-3 

 

Chemicals Associated with Commercial and Industrial Activities 

 

Commercial/Industrial 

Activity Contaminants 

Automobile/Truck Service waste oils, solvents, acids, paints, soaps 

Dry Cleaners solvents (perchloroethylene, petroleum solvents, Freon) 

spotting chemicals (trichloroethane, methylchloroform, 

ammonia, peroxides, hydrochloric acid, rust removers, 

amyl acetate) 

Cemeteries fertilizers, pesticides 

Country Clubs/Golf Courses fertilizers, herbicides, pesticides, swimming pool 

chemicals, automotive wastes 

Electric/Electronic 

Equipment Manufacturers 

nitric, hydrochloric and sulfuric acid, heavy metal sludges, 

ammonium persulfate, cutting oil and degreasing solvent, 

corrosive soldering flux, waste plating solution, cyanide, 

methylene chloride, perchloroetheylene, trichloroethane, 

acetone methanol 

Furniture/Wood 

Manufacturing 

paints, solvents, degreasing and solvent recovery sludge 

Metal Plating Shops sodium and hydrogen cyanide, metallic salts, alkaline 

solutions, acids, solvents, heavy metal contaminated 

wastewater/sludge 

Lawns and Gardens fertilizers, herbicides, pesticides 

Painters, Publishers solvents, inks, dyes, oils, miscellaneous organics, 

photographic chemicals 

Sand and Gravel Mining diesel fuel, motor oil, hydraulic fluids 

Scrap, Salvage and 

Junkyards 

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

acid batteries 

 

The siting and operation of facilities that treat, store, or dispose of hazardous waste are 

subject to the requirements of the Resource Conservation and Recovery Act (RCRA), 

Subtitle C.  In Washington State, the Department of Ecology regulates facilities that 

generate more than 220 pounds of hazardous waste per month under WAC 173-303, 

Dangerous Waste Regulations.  The regulations are significant in that they establish a 

number of requirements for these facilities including surveillance and monitoring, record 

keeping, performance and design criteria, and siting and closure procedures.  Ecology 

divides the facilities into three levels of hazardous waste accumulation:  Level 1 facilities 

generate 2,200 pounds of waste per month or more; Level 2 facilities generate between 

220 and 2,200 pounds per month; and Level 3 facilities generate less than 220 pounds.  

Level 3 generators are exempt from the regulations.  All Level 1 and 2 facilities must 

initially file a report of their activities with Ecology and update those activities annually.  
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A summary of those activities is published by Ecology, thereby allowing water purveyors 

the opportunity to determine the types of activities present within their WHPA. 

 

Underground Storage Tanks 

 

Underground storage tanks (USTs) and leaking underground storage tanks (LUSTs) can 

be a major threat to groundwater quality.  Petroleum products, which may contain 

impurities that are mobile in the groundwater system, are the most commonly stored 

substances in USTs.  The EPA estimates that 35 percent of all USTs could be leaking.  

The most common causes of leaks are structural failure, corrosion, improper fittings, and 

improper installation. 

 

Ecology regulates underground storage tanks in Washington State under WAC 173-360.  

The regulations require that owners and operators of underground storage tanks comply 

with the following sections of the regulations: 

 

 Notification, reporting, and record keeping. 

 Performance standards and operating closure requirements. 

 Registration and licensing. 

 Financial responsibility. 

 

As of July 1, 1991, owners and operators of all existing nonexempt underground storage 

tanks must have a permit from Ecology.  A valid permit is a requirement for delivery of 

regulated substances.  The permit must be updated annually. 

 

Underground storage tank inspections are performed by Ecology primarily through the 

information developed in the permitting process.  Ecology maintains a file on all 

permitted USTs in Washington State, as required by RCRA, Subtitle 1.  The file provides 

the site name and address, tank identification number, date of installation, size, tank 

status, and the substance stored at the site. 

 

Septic Systems 

 

Grays Harbor County Health Department is responsible for regulating and permitting 

residential and small commercial on-site sewage treatment systems within the county, 

excluding federal facilities.  Contaminants associated with septic tank effluent include 

pathogenic organisms, toxic substances, and various nitrogen compounds, including 

ammonia and nitrate, that are highly soluble in water.  Most septic drain fields discharge 

treated sewage effluent to the unsaturated zone above unconfined aquifers.  Contaminants 

from drain fields can percolate to the saturated zone and contaminate groundwater 

supplies. 

 

A properly designed septic system can provide reasonable protection from groundwater 

contamination by pathogenic organisms.  Nitrate and ammonia discharging from septic 
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systems are generally in small enough amounts that they are sufficiently diluted in the 

groundwater.  An improperly designed septic tank/drainfield in excessively porous soils, 

however, can allow pathogens to reach groundwater unimpeded.  Evidence of this type of 

septic system failure is not readily visible since drainage from these systems does not 

cause ponding or odor problems.  Contamination from this type of source is very difficult 

to trace.  There are three practical means of protecting a water supply from this type of 

problem:  (1) Make sure that all new septic systems installed in areas of the wellhead 

protection zone are carefully designed and properly installed.  (2) Ensure that existing 

systems are properly maintained by pumping septic tanks on a regular basis.  (3) Educate 

property owners regarding the proper use and maintenance of their systems. 

 

Perhaps the largest threat to groundwater from septic systems is their improper use.  

Septic systems are neither designed to remove most chemical wastes from water nor are 

they capable of removing these substances.  Solvents, fuels, waste oil, photo chemicals 

and a large number of other wastes pass through septic systems without any effective 

treatment.  Many solvents also pass relatively easily through low permeability geologic 

strata.  Therefore, one of the most effective actions that can be taken within a WHPA to 

improve protection from septic systems is to reduce the amount of inappropriate materials 

being disposed of through these systems.  This may be done through public education and 

assistance with proper toxic waste disposal.  If people are informed as to what should not 

be dumped into a septic system and the reasons why, and if they are assisted in finding a 

more appropriate way to dispose of toxic wastes, the likelihood that they will dispose of 

toxic wastes to their septic systems will be reduced.  Generally, information regarding the 

proper storage and disposal of hazardous wastes and a convenient location for waste 

drop-off will reduce dumping into septic systems more effectively than an enforcement 

program.  It is virtually impossible to police or regulate the dumping of toxic wastes into 

individual septic systems. 

 

Accidental Spills 

 

Accidental spills or releases of contaminants can potentially impact groundwater supplies.  

Potential sources of spills and leaks include underground storage tanks, roadway or 

railway accidents, and poor disposal practices.  The Gray Harbor County Emergency 

Management Agency will respond to emergency situations, such as public water supply 

contamination.  The Grays Harbor County Emergency Management Agency contact 

number is (360) 249-3911, Ext. 1575. 

 

The Washington State Patrol is the first responder for hazardous material spills on state 

and interstate highways.  The State Patrol then notifies the Department of Ecology, who 

in turn authorizes an independent contractor to clean up the spill.   
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Confirmed or Suspected Contamination Sites 

 

Under the Model Toxics Control Act Cleanup, WAC 173-340, the Department of 

Ecology is responsible for ensuring all hazardous waste sites are properly remediated.  

This includes confirmed and suspected sites of contamination as well as LUSTs.  A 

separate inventory for each, which includes the status of cleanup efforts, is maintained by 

Ecology.  Ecology conducts an initial site investigation within 90 days of learning of a 

potentially contaminated site.  If this investigation shows that remediation action is 

required, the site will appear on the Confirmed and Suspected Contaminated Sites Report.  

The sites are also given a Washington Ranking Mode BIN number between one and five.  

A rank of one indicates the greatest assessed risk to human health and the environment.  

The contaminant type and the affected media, such as groundwater, is also noted.  Once 

the remedial action has been completed, Ecology’s Toxics Cleanup Program determines 

if the site can be removed from the list. 

 

MANAGEMENT STRATEGIES 

 
WHPAs have been defined and potential sources of contamination have been identified.  

In order for this to result in actual protection for the City of McCleary’s wells, a 

management plan must be put into place.  The goals of a management plan are to: 

 

 Reduce the likelihood that potential groundwater contaminants will be 

disposed, spilled, leaked or otherwise discharged in the WHPA such that 

they could contaminate groundwater. 

 

 Increase the likelihood that any potential groundwater contaminants which 

do get disposed, spilled, leaked or otherwise discharged in the WHPA will 

get cleaned up before they reach the public water supply wells. 

 

 Detect any groundwater contamination that may occur before public health 

is affected. 

 

 Develop a plan of action for the possible event that McCleary’s water 

supply should become contaminated. 

 

Minimum requirements for a WHPA management plan are specified in WAC 246-290-

135(c).  These requirements include the following: 

 

1. Notification to owners/operators of known or potential sources of 

contamination within the WHPA of the findings of the wellhead protection 

plan. 
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2. Notification to regulatory agencies and local governments of the 

boundaries and findings of the WHPA. 

 

3. Documentation of coordination with local emergency incident responders 

(including police, fire and health departments), including notification of 

WHPA boundaries, results of the susceptibility assessment, inventory 

findings, and a contingency plan. 

 

4. Completion of a contingency plan to assure that water system customers 

will have an adequate supply of potable water in the event of temporary or 

permanent loss of the principal source of supply. 

 

In order for the City of McCleary to protect its existing wellfield from contamination and 

manage its resources in a responsible manner if contamination should occur, the City will 

take the following actions. 

 

 Notify Brogan Anensen Summit Place and the Port Blakely Tree Farms 

(McCleary) of their presence in the City of McCleary WHPA. 

 

The City of McCleary will ensure that any business that could potentially 

contaminate the McCleary wellfield be aware that they lie within or near 

the WHPA.  Notification letters and wellhead protection inventory maps 

will be sent to the owners/operators of potential contaminant sources.  

 

 Initiate a public education campaign to convey the importance of proper 

use and maintenance of septic systems.  Notify private property owners 

and their tenants with existing on-site septic systems and undeveloped lots 

of their presence within the City of McCleary WHPA.  

 

The City of McCleary or Grays Harbor County (depending on which 

jurisdiction the septic system is located) will ensure that the 

owners/tenants with on-site septic systems that could potentially 

contaminate the City of McCleary wellfield be aware that they lie within 

the WHPA.  Notification letters and wellhead protection inventory maps 

will be sent to the owners/occupants of potential contaminant sources.   

 

 Monitor for nitrates annually. 

 

Contaminants associated with septic systems include pathogenic 

organisms, toxic substances, and nitrogen compounds.  The City of 

McCleary will not only be aware of non-compliance with MCLs for 

nitrates, but also trends of increased nitrate levels over a period of time.  

Increasing nitrate levels could be an indication of source contamination. 
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 Coordinate with county and local emergency incident responders to 

implement a spill/response program as outlined further in this chapter. 

 

The City of McCleary will ensure that local and county agencies are aware 

of the location of the WHPAs.  Notification letters and WHPA maps will 

be sent to the local fire department, Grays Harbor County planning, health 

and emergency management agencies, and the Department of Ecology. 

 

 Signage instilling the importance of water supply protection. 

 

The City of McCleary has posted metal signs reading, “WATER SUPPLY 

PROTECTION AREA” in the area around the wellfield to help foster 

greater awareness of the groundwater protection needs within the 

immediate vicinity of the wellhead. 

 

 Implement the contingency plan outlined in this chapter to ensure that an 

adequate supply of potable water is provided in the event of temporary or 

permanent loss of the principal supply. 

 

SPILL/INCIDENT RESPONSE PROGRAM 
 

Spill response planning is an important aspect of both an emergency management plan 

and a wellhead protection program.  Specific response procedures for WHPAs must be 

determined prior to the occurrence of a contamination incident.  The information obtained 

as a result of the susceptibility assessment and the WHPA inventory can be used to 

determine what types of spill response measures are necessary for the protection of 

drinking water sources.  In order to be accepted by local emergency responders, spill 

response procedures for WHPAs will be realistic and easily implemented. 

 

In order for spill response procedures to be effectively executed, coordination, 

cooperation, and communication among the responding agencies, organizations, and 

individuals is imperative.  Depending on the magnitude and type of the release, any of the 

following organizations may be involved in a spill response for a WHPA in Washington 

State. 

 

 Department of Ecology (Ecology):  The Spill Response Team is 

responsible for determining the source and cause of the release, and 

responsible party.  If the responsible party is unknown, Ecology will 

investigate to determine who is responsible and ensure that containment, 

clean-up, and disposal proceedings begin.  Ecology’s 24 Hour Spill 

Response can be contacted at (360) 407-6300. 
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 Department of Health (DOH):  The Department of Health is developing a 

set of standard operating procedures, in conjunction with organizations 

such as Ecology’s Spill Operations Section and the Association of Fire 

Chiefs that first responders can use in WHPAs, critical aquifer recharge 

areas, and other sensitive groundwater areas.  DOH also provides 

laboratory support and services to assist in the clean-up effort, if 

necessary. 

 

 Department of Transportation (DOT):  The Washington State DOT can 

provide spill response assistance through traffic control, equipment, and 

personnel for non-hazardous clean-up activities on state and interstate 

highways. 

 

 Grays Harbor County Emergency Management Agency:  Grays Harbor 

County has a department designated to respond to emergency situations, 

such as public water supply contamination.  The Grays Harbor County 

contact number is (360) 249-3911 ext. 1575. 

 

 City of McCleary Water Department Staff:  Initial response to a hazardous 

spill will most likely be made by City of McCleary staff or first responders 

from the local fire department. 

 

CONTINGENCY PLANNING 
 

Contingency planning is an important component of a wellhead protection program.  If 

McCleary’s wellfield must be taken offline due to contamination, a contingency plan 

provides immediate mitigation.  A properly prepared and updated contingency plan helps 

ensure that the water system and local officials are prepared to respond to emergency 

situations.  Contingency planning also includes provision of alternative sources of 

drinking water.  The following steps are necessary for the development of an effective 

contingency plan: 

 

 Identify maximum capacities of the existing system as to source, 

distribution system and water rights restrictions.  Assume loss of the 

largest source and reevaluate. 

 Evaluate the expansion options of the existing system’s capacities relative 

to existing water rights. 

 Identify existing or potential interties with other public water systems. 

 Evaluate current procedures and make recommendations on contingency 

plans for emergency events. 

 

Chapters 2 and 3 of this Plan have documented the existing and future capacity of the 

water supply, storage and distribution system.  This report also documents that McCleary 
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has maintained storage capacity in excess of the minimum required by DOH regulations 

for back-up purposes.   

 

There are no immediate water purveyors in the vicinity of McCleary to make the 

possibility of an intertie feasible.  Since the two wells in the wellfield are located adjacent 

to one another, any contamination experienced in one well will be readily transmitted to 

the other well.  

 

If, in spite of the best efforts of the City of McCleary and the owners/operators of 

potential contamination sources to protect the groundwater resources, contamination does 

occur, the following contingency plan elements will be implemented: 

 

 Contact the appropriate agency to deal with any spill, leak or 

contamination event as noted in Chapter 6. 

 

 Isolate the contamination source from the system.  During a hazardous 

spill event, securing a backhoe or other equipment to remove the 

contaminated material will be conducted.  The City has interlocal 

agreements with neighboring utilities for heavy equipment, if needed.  

Utilize the remaining storage to supply customers. 

 

 Inform McCleary customers through use of local media and door to door 

notification. 

 

 Impose outdoor watering restrictions and usage curtailment as required. 

 

 Supplement the storage tanks with water hauled from a nearby public 

water system and/or provide bottled water, if needed.   

 

 In the event of long-term loss of use of one or more wells, investigate a 

new well site for additional source capacity. 
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CHAPTER 6 

 

OPERATION AND MAINTENANCE PROGRAM 
 

OBJECTIVE 
 

The objective of this chapter is to provide an evaluation of the City of McCleary’s 

Operation and Maintenance (O&M) Program and its ability to assure satisfactory 

management of the water system operations in accordance with WAC 246-290-100, -300, 

-310, -320, -440, -480, and -490 and WAC 246-292-020, -050, and -090.  The City 

maintains specific water system component related documentation for use by operation’s 

personnel.  This information is considered sensitive information and is not intended for 

general distribution to the public. 

 

The O&M Program includes the following elements: 

 

 Water System Management and Personnel. 

 Operator Certification. 

 System Operation and Control. 

 Comprehensive Monitoring Plan. 

 Emergency Response Program. 

 Safety Procedures. 

 Cross-Connection Control Program. 

 Customer Complaint Response Program. 

 Recordkeeping and Reporting. 

 O&M Improvements. 

 

The following sections are presented as an assessment of the adequacy of each section of 

McCleary’s Operation and Management Program. 

 

WATER SYSTEM MANAGEMENT AND PERSONNEL 
 

Waterworks Operator Certification, specified in WAC 246-292, requires all Class A 

water systems in Washington State to retain in their employment, individuals who are 

certified, by examinations, as competent in water supply operation and/or management.  

The Washington State Department of Health (DOH) determines the required level and 

number of certified positions based on the population and complexity of the water 

system.  Minimum education and experience requirements for the various certification 

levels are detailed in the Water Works Operators Certification Regulations, published by 

the DOH. 
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OPERATOR CERTIFICATION 
 

According to the 2013 Sanitary Survey, the WTP requires operation by a Basic Treatment 

Operator (BTO).  According to DOH’s Waterworks Operator Certification Chapter 246-

292 of the WAC, DOH will reclassify the BTO classification to a Water Treatment Plant 

Operator 1 if the operator has 12 months experience and meets certain requirements.  

Mr. Jon Ehresmann meets these requirements.  Water Distribution Managers (WDM) 

perform or manage routine on-site duties in the distribution system of a public water 

system that serves more than 250 people.  The City of McCleary water system is required 

to have two certified operators.  McCleary complies with WAC 246-292 by employing 

the personnel listed in Table 6-1. 

 

TABLE 6-1 

 

Water Certification List 

 

 

Name Certification Certification Number 

Jon Ehresmann Water Distribution Manager 2 

Water Treatment Plant Operator 1 

Cross-Connection Control Specialist 

9902 

John Allardin Water Distribution Manager 2 11163 

Todd Baun Water Distribution Manager 2 10100 

Joe Pittman Water Distribution Manager 3 12170 

Kevin Trewhella Not Certified  

 

PROFESSIONAL GROWTH REQUIREMENTS 

 

In order to promote and maintain expertise for the various grades of operator certification, 

Washington State requires that all certified operators complete not less than three 

Continuing Education Units (CEU) within each 3-year period.  Programs sponsored by 

both Washington Environmental Training Resources Center (WETRC) and the American 

Waterworks Association (AWWA) Pacific Northwest Subsection are the most popular 

sources of CEUs for certified operators in Washington State. 

 

http://www.doh.wa.gov/ehp/dw/Our_Main_Pages/training.htm 

 

Besides providing CEUs, operator training is an important component in maintaining a 

safe and reliable water system.  At a minimum, all personnel performing water system 

related duties should receive training in the following areas. 

 

 Confined space 

 Trenching and shoring 

http://www.doh.wa.gov/ehp/dw/Our_Main_Pages/training.htm
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 Traffic flagging 

 Asbestos cement pipe safety 

 Cross-Connection Control 

 

McCleary’s certified operators all complete CEUs on a regular basis.  All certified 

operators have received training in the areas listed above. 

 

SYSTEM OPERATION AND CONTROL 
 

The City of McCleary staff is responsible for the daily operations of its wells, treatment 

facilities, telemetry equipment, storage facilities, and distribution system. 

 

MAJOR SYSTEM COMPONENTS 
 

The identification of major system components was completed in Chapters 1 and 3.  

McCleary supplies water to its customers with the use of the following major system 

components: 

 

 Source of Supply – two wells 

 Treatment Systems 

 Potassium Permanganate 

 Sodium Hypochlorite 

 Pyrolusite catalytic oxidation / filtration 

 Water Storage – two reservoirs 

 Distribution System 

 

Source of Supply 

 

The City of McCleary currently operates two wells, Well 2 and Well 3.  Well 2 has a 

capacity of 400 gpm and Well 3 has a capacity of 500 gpm.  The total capacity of the 

wells is 900 gpm.  The current output of the well pumps installed is 900 gpm. 

 

Treatment System 

 

McCleary installed a Pyrolusite catalytic oxidation/filtration treatment system 

manufactured by ATEC Systems for iron and manganese removal. 

 

Treatment with potassium permanganate is required because the source water includes 

active silica.  Potassium permanganate is added first to neutralize any silica that is in the 

source water followed by sodium hypochlorite injection into the raw water to oxidize the 

iron and manganese.  Chlorine is utilized both as an oxidation catalyst in the pyrolusite 

treatment process and as a disinfectant agent.  The filter media is backwashed regularly to 

remove the accumulated iron and manganese deposits. 
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Water Storage 

 

The City of McCleary operates two storage tanks with nominal capacities of 

150,000 gallons and 500,000 gallons, and a total gross capacity of 672,700 gallons.  Both 

are constructed of welded steel. 

 

Distribution System 

 

The distribution system is a looped network that has been constructed over the last 

75 years and includes approximately 12 miles of piping ranging in size from 2 to 

10 inches.  The system is comprised of pipes made from Polyvinyl Chloride (PVC), 

Asbestos Cement (AC), Cast Iron (CI), Ductile Iron (DI), Polyethylene (PE), and 

galvanized iron.  Approximately half of the distribution system is comprised of AC 

waterline. 

 

Operation and Control 

 

The water system operations are controlled by a computerized PLC/HMI system.  

Reservoir level transducers relay water levels via radio telemetry to the PLC located in 

the Water Treatment Plant operations building.  The PLC is interfaced with a desktop 

computer HMI system that allows limited direct control of the PLC.  The wells and Water 

Treatment Plant are called to operate based on reservoir water levels.   

 

The HMI system utilizes WIN-911 emergency telephone notification capability in the 

case of a system failure.  After an alarm is detected from the automated process, WIN-911 

notifies a list of users about the alarm condition via an SMS, e-mail, pager, or voice call.  

 

The City of McCleary has extensive manufacturer’s Operation and Maintenance Manuals 

(five volumes) for well field control. 

 

COMPREHENSIVE MONITORING PLAN 
 

WATER QUALITY MONITORING 

 

The City of McCleary receives an annual report from the Department of Health defining 

water quality tests and associated testing frequencies.  The monitoring requirements are 

found in Appendix H.  An analysis of McCleary’s most current test results can be found 

in Chapter 3.  McCleary is also required to publish a Consumer Confidence Report 

(CCR) every year to describe any deficiencies the water system may have to its 

customers.  A copy of the most recent CCR can be found in Appendix G. 
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PREVENTIVE MAINTENANCE PROGRAM 

 

The most cost-effective method for maintaining a water system is to provide a planned 

preventive maintenance (PM) program.  A planned PM program can provide the optimum 

level of maintenance activities for the least total maintenance cost.  The routine 

maintenance procedures for each system component are as follows.   

 

Wells 

 

Routine maintenance for the wells includes keeping records of water meter totalizer and 

flow rate readings for each well, discharge pressures, periodic sounding of the static and 

pumping water levels in each well, and keeping the facilities clean.  Water quality 

samples must be taken at each well as required by the Washington State Department of 

Health.  Summaries of the total annual production of each well are maintained.  Records 

are maintained of the original well construction, any modifications to the well 

construction, all equipment installed in each well and all service performed on the 

equipment. 

 

The well site is visited daily.  Pumps are visually inspected, motor lubricating oil 

checked, and shaft lubrication inspected.  Once each month the well is sounded for water 

levels during various operating conditions.  

 

Treatment 

 

Routine maintenance for the treatment systems include record keeping of all chemical 

feed mix preparation, chemical feed usage, chemical dosage, and chlorine residual 

following treatment.  Treatment documentation and performance records are maintained 

for each well at the Water Treatment Plant.   

 

Reservoirs 

 

Improperly maintained reservoirs can cause contamination in public water systems.  This 

is a result of contaminants entering the reservoir through cracks or openings at the vent, 

overflow, or drain screens.  Deteriorating hatch cover seals and vandalism can also 

compromise reservoir water quality.  Poorly designed and maintained reservoirs can 

hamper the emergency operation of a water system.  If reservoir drains are not functioning 

properly, it may be impossible to purge a contaminant from the system.  Written 

documentation of reservoir maintenance must be completed with each inspection and 

repair, and a copy of the report retained on file.  A sample storage inspection report form 

is included in Appendix M. 
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Periodic Maintenance 

 

Storage tanks are visited daily and tank interiors are inspected annually and cleaned as 

required.  Exterior cleaning and painting of tanks is conducted as required.   

 

It is important that each reservoir is cleaned and inspected for leaks at least once every 

5 years.  This involves taking one of the reservoirs out of service, draining it completely 

and inspecting the condition of the interior and exterior paint.  Observe the extent and 

depth of any pitting in the reservoir surface.  Check the floor and footings for any leaks or 

cracks.  Check the roof of the reservoir for rust and cracking.  In the event of a coating 

failure of either the interior or exterior of the storage tank, a National Association of 

Corrosion Engineers (NACE) certified inspection should be scheduled to evaluate the 

condition of the coating and the tank and formalize a repair plan. 

 

Periodic maintenance of the reservoirs will include the following.  Vent screens and the 

integrity of the access hatch and other openings into the reservoir will be inspected 

quarterly.  Any opening that may allow the entry of insects or small animals will either be 

sealed or screened accordingly.   

 

Cleaning and Disinfection 

 

The exterior of the reservoirs will be pressure washed every 5 years to remove the build-

up of moss and algae.  The interior walls and bottoms of the reservoirs will be cleaned 

prior to disinfection to remove all dirt and loose material.  These interior surfaces should 

be cleaned by thorough sweeping or scrubbing.  The floor and lower walls of the 

reservoirs may be suitably cleaned from a jet of water from a hose nozzle.  Care should be 

taken to remove any scaffolding, planks, tools, rags or other materials not a part of the 

structure. 

 

The reservoirs can be adequately disinfected by the direct application of a strong chlorine 

solution to the inner surfaces of the structure.  A 200 ppm available chlorine solution is 

prepared by dissolving one ounce of High Test Hypochlorite - HTH (65 percent calcium 

hypochlorite) to 24 gallons of water, or by diluting one gallon of household bleach in 260 

gallons of water.  The HTH powder should be made into a paste and then added to the 

water.  This solution can be applied with suitable brushes or spray equipment.  The 

solution should thoroughly coat all exposed surfaces, including the inlet/outlet piping and 

drain piping, such that the piping should have available chlorine of not less than 10 ppm 

when filled with water. 

 

The disinfected surface should remain in contact with the strong chlorine solution for at 

least 30 minutes, after which potable water may be admitted.  The inlet/outlet and drain 

piping should be purged of the 10 ppm chlorinated water, and the reservoir filled to 

overflow level. 
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After the disinfection procedure is completed, and before the reservoir is placed in 

service, water from the full reservoir shall be sampled and tested for coliform organisms.  

Subject to satisfactory bacteriological testing, the remaining water may be delivered to the 

distribution system. 

 

Internal Coatings 

 

The internal coating will have a thorough checkup every 5 years.  The recommended 

procedure is a photo or video inspection of the interior walls.   

 

External Coatings 

 

Recoating of the exterior will be considered every 10 to 15 years.  Also, this inspection 

will note the condition of anchor bolts, access ladder, balcony, hatches, riser pipes, safety 

railings and any other appurtenances. 

 

Distribution System 

 

The City maintains a supply of material to fix leaks as they occur, as well as remove and 

replace short lengths of pipe.  Since a large portion of the existing distribution system is 

AC pipe, all operators should be certified in handling asbestos.  Olympic Clean Air 

Agency (ORCAA) has the authority to regulate asbestos.  A copy of ORCAA, Rule 6.3.4, 

regulating the proper procedures for asbestos cement removal and disposal is included in 

Appendix M. 

 

Water Main Flushing 

 

The entire water system is systematically flushed over the course of a year.  This is 

accomplished by using uni-directional flushing procedures to flush approximately eight 

percent of the total system, or about 5,425 lineal feet, each month with scouring 

velocities. 

 

Flushing Procedures 

 

Before initiating the comprehensive flushing program, staff reviews distribution maps and 

plans for each month’s flushing.  The following procedures are adapted from guidance 

provided by the AWWA, 1986:   

 

 Determine the initial clean source of flushing water, sections of mains to 

be flushed at a given time, the valves to be used in each case, and the order 

in which the sections will be flushed.  Start at or near one of the interties 

or sources and work outward so as not to disturb sediments in unflushed 

portions of the system.  If possible, schedule work so that each zone can be 

completed by the end of the day or so that a natural stopping point is 
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reached.  If this is not done, fire protection may be severely restricted.  

Ensure that all flushing water used comes from areas previously cleaned or 

from mains large enough to resist sediments being stirred up by the flow.  

The length of main being flushed as short as possible, especially on small 

pipe.  This will minimize pressure losses in the system and the length of 

time each customer may be delivered dirty water. 

 

 Assure that an adequate amount of flushing water at sufficiently high 

pressure is available and that it can be disposed of safely.  Use a rate of 

flow required to produce a velocity of 2.5 fps in pipes as follows: 

 

Pipe Diameter, inches 2 3 4 6 8 10 12 

Flow Rate for 2.5 fps, gpm 25 56 98 221 392 612 882 

 

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

available is usually inadequate for flushing.  Hydrant pressure or pitot 

gauges are useful in determining flushing rates. 

 

 Prior to flushing, notify the following parties: 

 

a. Fire department and water utility billing office. 

b. Other utilities, such as gas, electric, and telephone companies, who 

may have underground facilities in the area. 

c. Those customers who may be inconvenienced by reduced pressure 

or dirty water, including: 

 

- Food service establishments 

- Hospitals, nursing homes, and other health facilities 

- Customers with special medical needs, such as home 

dialysis. 

 

 Isolate the section to be flushed from the system.  Close valves slowly to 

prevent water hammer. 

 

 Open the fire hydrant or blowoff valve slowly until the desired flow rate is 

obtained.  When flushing from a dry-barrel fire hydrant, use the gate valve 

upstream of the hydrant for throttling purposes.  Open the hydrant valve 

fully to prevent water from escaping into the ground through the fire 

hydrant barrel drain. 

 

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

Ensure that flushing water drains to an appropriate storm sewer or 

watercourse without causing excessive flooding of streets, underground 
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utility vaults, or private property; the utility may be held responsible for 

any accidents or damage related to the released water. 

 

 Prevent heavily contaminated water from discharging to sensitive natural 

watercourses.  Check with the City of McCleary sewer utility for 

conditions of disposal to the sanitary sewer.  If sewer disposal is 

unavailable, flushing into a tanker truck may be necessary. 

 

 If water contains chlorine, dechlorinate waters discharging to sensitive 

natural streams per Ecology standards.  Following are the steps of 

dechlorination: 

 

a. Estimate the rate of flushing.  This may be estimated from previous 

hydrant flow tests or flushing data.  If no data is available, open 

flushing valve just long enough to take a pitot gauge measurement.  

Calculate the flushing rate using a formula from the AWWA 

guidance manual. 

 

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

test kit. 

 

c. Prepare a dechlorinating agent solution to be pumped into the 

flushing discharge using a positive displacement chemical feed 

pump. 

 

d. Simultaneously flush main and pump dechlorinating agent into the 

discharge. 

 

 Check system pressure at a nearby hose bib.  If pressure is less than 20 psi, 

throttle the flow through the hydrant.  When possible, check system 

pressures in higher or remote areas of the pressure zone to ensure that 

pressures do not drop below 20 psi.  This may necessitate a two-man crew 

with radios. 

 

 Record the date, time, location, pressure zone, size and length of main; 

and estimate the flushing flow rate and velocity, and time required to clear.  

Take samples noting the water’s odor, color, turbidity, and the presence of 

any visible objects or organisms. 

 

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

slowly. 

 

 Keep records of which valves are opened and closed.  If, at the end of a 

day’s work, valves normally open are left closed, alert the fire department. 
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 Proceed to the next section to be flushed and repeat these procedures. 

 

Dead-End Waterlines 

 

The City of McCleary has a minimal number of dead-end mains in the system and 

currently flushes them on an as-needed basis.  Dead-end waterlines are susceptible to 

water quality problems and should be flushed regularly to remove stagnant water and 

debris which may have been deposited. 

 

Distribution System Valve Maintenance 

 

Good preventative maintenance dictates that all valves be exercised regularly.  The DOH 

recommends that valves be exercised on a regular (annual or semi-annual) basis to keep 

them in good working condition and to extend their service life.  Records should be kept 

on valve maintenance.  On average, it is estimated that a two man crew can exercise 

about 30 valves daily.  A three man crew can repair or replace about 1.5 valves per day, 

depending on size and location.  A general rule of thumb dictates that approximately 

5 percent of all valves checked should be assumed to be in need of repair or replacement.  

Valves that do not close tightly should be removed, repaired or replaced.  An important 

aspect of distribution system valve maintenance and record keeping is to ensure 

distribution valves are completely open.  A partially closed valve can seriously reduce 

peak day operation and fire flow supply.  A sample valve repair / maintenance / 

inspection report form is included in Appendix M. 

 

Hydrant Maintenance 

 

Fire hydrant maintenance in the system is conducted by the fire district by written 

agreement.  Hydrants are flushed and inspected twice a year.  On average, a two man 

crew can flow test and check about eight hydrants daily.  It is important to maintain good 

records of hydrant maintenance.  A sample hydrant maintenance / inspection form is 

included in Appendix M.  The following recommended procedure for testing fire hydrants 

has been adapted from the American Water Works Association (AWWA), 1989: 

 

Maintenance Procedure 

 

 Check appearance of hydrants for visible damage or leaks.  Check for 

residue stains on the hydrant. 

 Remove an outlet-nozzle cap and sound for leakage. 

 Check for presence of water or ice in the hydrant body with a plumb bob. 

 Replace the outlet-nozzle cap.  Open the hydrant a few turns and allow air 

to vent.  Tighten the cap. 

 Open the hydrant fully. 

 Check for leakage at flanges and around outlet nozzles, packing, and seals. 
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 Partially close the hydrant so the drains open and water flows through 

under pressure for about 10 seconds, flushing the drain outlets. 

 Close the hydrant completely. 

 Remove an outlet-nozzle cap and attach a fire hose or some other 

deflector. 

 Open the hydrant and flush. 

 Close the hydrant and check operation of the drain valve. 

 Check the main valve for leakage. 

 Remove all outlet-nozzle caps, clean and lubricate the threads. 

 Check chains and cables for free action. 

 Replace caps and tighten. 

 Check lubrication of operating nut threads. 

 Locate and exercise auxiliary valve.  Leave open. 

 

Meters 

 

Accurate water metering is an essential financial and conservation oriented component of 

water system infrastructure.  A substantial amount of revenue may be lost through 

inaccurate metering of residential, commercial, and industrial accounts.  Without accurate 

master or source meter readings, the water utility cannot determine lost and unaccounted 

for water volumes.   

 

Nonresidential and Commercial Meters 

 

Nonresidential water meters serve high water use customers including apartment 

complexes, hotels, schools, and commercial and industrial facilities.  Typically, meters 

2 inches and larger serve this class of customer.  The revenue generated by the 

non-residential and commercial customer is generally quite significant.  For this reason, 

non-residential revenue meters require strict routine maintenance and calibration to avoid 

lost water revenue.  AWWA recommends that utilities test meters 2 to 4 inches on a 1- to 

3-year basis, and meters 6 inches and larger on a 2- to 5-year basis. 

 

McCleary provides service to a few high use commercial and industrial services.  

Currently, there are approximately ten meters that are 1-inch or larger and a single 4-inch 

meter.  It is estimated that a two man crew, on average, can test and conduct maintenance 

on approximately four meters per day. 

 

Residential Meters 

 

Residential services are also an important source of revenue for a water utility.  AWWA 

recommends the replacement of residential meters on a 10-year basis.  For the purposes 

of this Plan, meters less than 1-inch are considered residential.  A suggested schedule for 

replacement or repair of residential meters is 10 percent annually.  All residential meters 
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in the City of McCleary were upgraded to electronic radio read meters in 2012 through 

2014.  Commercial meter upgrades were completed in 2015.   

 

INVENTORY OF MATERIALS 

 

McCleary maintains an inventory of parts and supplies including the appurtenances 

needed to make emergency repairs.  At a minimum the materials on hand and included in 

the inventory include the materials necessary to repair leaks for every size and type of 

pipe in the system.  Spare valves in sizes 10 inch and smaller are included in this 

inventory. 

 

McCleary has sufficient supplies to repair pipes in the system for sizes ranging from 

2 inches to 10 inches.  Service line and meter connection repair parts are stocked.  

24-hour numbers for local suppliers are available for immediate repair needs. 

 

A stock of required chemicals for water treatment, including sodium hypochlorite is 

maintained to assure continuous operation of the water system. 

 

RECOMMENDED SCHEDULE 

 

Table 6-2 is a listing and schedule of normal maintenance and operations activities.  The 

frequency listed is a minimum and the actual frequency will be adjusted as necessary to 

meet system requirements. 

 

TABLE 6-2 

 

Preventive Maintenance Schedule 

 

Frequency Maintenance Task 

Daily Monitor distribution system and note any suspected leaks 

3 Days per Week Inspect wells and record meter readings 

Bi-Monthly Collect routine coliform samples 

Bi-Monthly Inspect/repair/replace service meters as requested 

Daily Cross connection control program tasks 

Annually Inspect storage reservoirs 

As Needed Flush dead-end lines 

As Needed Inspect/repair hydrants 

As Needed Exercise/repair valves 

As Needed Uni-directional flushing of all mains 

As Needed Calibrate master meters 

Every 1 to 10 Years Drain and clean reservoirs 
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The maintenance program described here has been developed based on recommendations 

of the AWWA, the Washington State Department of Health, and Gray and Osborne’s 

experience with water utilities. 

 

EMERGENCY RESPONSE PROGRAM 
 

Water utilities have the responsibility to provide an adequate quantity and quality of 

water in a reliable manner at all times.  To do this, utilities must reduce or eliminate the 

effects of natural disasters, accidents, and intentional acts.  Most utilities routinely deal 

with small scale emergency situations.  Large scale emergency situations occur far less 

frequently, but may manifest themselves in the same way as the routine emergencies.  If a 

utility is well prepared to handle routine emergencies, they will also be better prepared to 

handle more disastrous ones. 

 

All Group A water systems are required to develop an Emergency Response Program 

(ERP) in accordance with WACs 246-290-100 and -440.  The purpose of the ERP is to 

guide personnel through system malfunctions or natural disasters that affect routine 

system operation.  All water systems experience emergencies, including pipe breaks, 

hydrant ruptures, and short-term power outages.  Less frequently, water utilities must deal 

with natural and manmade disasters.  These include: Bomb Threat/Sabotage, Regional 

Earthquake, Major Power Outage, Flooding/Washouts, Hazardous Spills, Extended 

Drought, Water System Personnel Injury, Mechanical Failure, Sub-Zero Weather, Brush 

Fires, Windstorm, and Vandalism.  Less extensive emergencies include injury to water 

system staff and large mechanical failures.  The City of McCleary needs to be prepared 

for all of these types of disasters and should be able to prevent serious impacts to the 

public health, wide-scale impacts to water service and reduction of firefighting 

capabilities. 

 

To establish an effective emergency response program, all utility, police, and fire 

department staff must be trained and assigned specific duties.  All personnel will be 

assigned specific duties for each type of emergency, but the assignments should not be so 

rigid that another staff member could not also perform the function.  All staff will be 

cross-trained in assignments in case of the following: 

 

 A staff member is absent or injured and unable to perform their assigned 

duties. 

 A disaster occurs which the City is unprepared to handle. 

 More staff is required to handle a duty than was anticipated during 

planning. 

 

The City of McCleary routinely discusses emergency response procedures at their 

monthly safety meetings. 
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McCleary responds to an emergency by dispatching an employee to evaluate the 

emergency or problem.  That individual calls for the proper personnel and equipment to 

handle the emergency.  If the emergency exceeds the capabilities of McCleary’s 

resources, aid may be requested from adjacent water utilities.  

 

WATER SYSTEM PERSONNEL EMERGENCY CALL-UP LIST 

 

Table 6-3 lists the telephone numbers for emergency response.  A copy of the emergency 

call-up list is continually updated and visible at City Hall, the Fire and Police 

Departments, and the wastewater treatment plant.  It is the duty of the City Administrator 

to update the list and discuss call-up procedures periodically at safety meetings.   

 

Customers should call 911 in the event of an emergency.  

 

TABLE 6-3 

 

Emergency Phone List 

 

Agency/Group Contact Phone Number 

Fire/Police -- 

Business Hours 

Non-Business Hours 

911 

(360) 495-3107 

1-800-281-6944 

Washington State Patrol -- (360) 533-9332 

Director of Public Works/Public 

Facilities Manager 
Todd Baun 

(360) 495-3667 

 

Water Manager  Kevin Trewhella (360) 495-3217 

On-call Operator -- 1-800281-6944 

McCleary Light and Power – 

Acting Senior Lineman 
Paul Nott (360) 495-4533 

City of Elma Adjacent Purveyor (360) 482-2212 

Thurston PUD Adjacent Purveyor (360) 357-8783 

Natural Gas Cascade Natural Gas 1-800-244-4351 

Telephone Century Link 1-800-201-4099 

Pipe/Fitting Suppliers H.D. Fowler (800) 927-5699 

HMI/PLC Technical Systems Inc. (800) 509-HELP 

Grays Harbor County 

Department of Emergency 

Management 

Chuck Wallace (360) 249-3911 

Water Management Laboratories Diane Dumont (253) 531-3121 

Grays Harbor County Division 

of Environmental Health  
 (360) 249-4222 

State Emergency Response 

Commission 
-- (800) 258-5990 
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TABLE 6-3 – (continued) 

 

Emergency Phone List 

 

Agency/Group Contact Phone Number 

WA State Department of Health SW Regional Office (360) 236-3030 

Washington State 

Department of Health – Office of 

Drinking Water 

Emergency Hotline Number (877) 481-4901 

Washington Department of 

Ecology 
Emergency Spill Response (360) 407-6300 

State Wide One-Call Utility Locates (800) 424-5555 

Gray & Osborne, Inc. Olympia Number (360) 292-7481 

 

PUBLIC NOTIFICATION 

 

In the event that public notification is required during an emergency, the City of 

McCleary maintains a list of both television and radio resources that can be provided with 

news releases regarding the situation.  Public notification is mandated by WAC 246-290-

71001 in accordance with 40 CFR 141.201 through 208 when the system violates a 

National Primary Drinking Water Regulation.  Public notice content is specified in 

WAC 246-290-71002.  Public notification distribution is specified in WAC 246-290-

71003.  Public notification mandatory language is specified in WAC 246-290-71004.  

Special public notification requirements are specified in WAC 246-290-71005.  

Consumer information is specified in WAC 246-290-71006.  Public notification special 

provisions are specified in WAC 246-290-71007.  All of this information can be accessed 

on the Washington Department of Health Drinking Water website at: 

 

http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.    

 

VULNERABILITY ANALYSIS 

 

A Vulnerability Analysis is required in accordance with WAC 246-290-100.  The analysis 

estimates the degree to which the water system may be adversely affected in various 

emergency situations.  The emergency situations that are analyzed include the following: 

Bomb Threat/Sabotage, Regional Earthquake, Major Power Outage, Flooding/Washouts, 

Hazardous Spills, Extended Drought, Water System Personnel Injury, Mechanical 

Failure, Sub-Zero Weather, Brush Fires, Windstorm, and Vandalism.  

 

The Emergency Response Contingency Plan in Appendix N describes the corrective 

measures from the emergency situations discussed in the previous paragraph. 

 

http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater
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CONTINGENCY OPERATIONAL PLAN 

 

The City of McCleary has compiled an Emergency Response Contingency Plan which is 

included in Appendix N.  The Emergency Response Contingency Plan was designed to 

assist employees and management in making quality decisions during times of crisis for 

the water utility.  The Plan is a resource tool providing guidance in determining 

appropriate actions.   

 

SAFETY PROCEDURES 
 

The City of McCleary currently conducts monthly safety meetings to address material and 

chemical safety; emergency response procedures; equipment maintenance for normal and 

emergency use; review of any accidents that may have occurred to city staff or contractors 

in order to identify and prevent their re-occurrence; and update procedures, as necessary. 

 

POTENTIAL WORK PLACE HAZARDS 

 

Potential work place hazards include confined space entry for vaults and reservoir 

maintenance and construction related activities.  Construction activities such as water 

main replacement need to address the following issues: 

 

 Standard excavation safety procedures 

 Standard operating procedures for working in street right-of-ways 

 Excavation, trenching, and shoring 

 Head protection 

 Foot protection 

 Flagger clothing, equipment, signals, rules of conduct 

 Sign placement 

 Channeling devices 

 

SAFETY AND FIRST AID EQUIPMENT 

 

Employee and public safety is of paramount importance to the City of McCleary.  All 

City employees are trained in CPR and First Aid.  All City vehicles are equipped with 

standard First Aid kits.  The City of McCleary well house/water treatment facility is 

equipped with First Aid equipment relevant to that facility. 

 

Other important safety equipment includes signage that alerts the public of construction 

taking place along roadsides. 
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CROSS-CONNECTION CONTROL PROGRAM 
 

The Washington State Department of Health (DOH) requires water utilities to implement 

and maintain a Cross-Connection Control Program per WAC 246-290-490.  The City of 

McCleary approved Ordinance No. 742 on September 26, 2007, in which Section XIV 

amends McCleary Municipal Code 13.04.200 and authorizes the type of protective 

device, its installation, and periodic testing to conform to the provisions of the statute, 

rule or regulation of the State and any applicable standard specification or regulation of 

the City (Appendix C).  The City’s Cross-Connection Control and Backflow Prevention 

Manual (adopted by Resolution) is included in Appendix E.  The purpose of the manual is 

to protect the health of the water consumer and the potability of the water in the 

distribution system.  Inspection and regulation of all actual or potential cross connections 

between potable and non-potable systems is required in order to minimize the danger of 

contamination or pollution of the public potable water supply. 

 

McCleary has established a Cross-Connection Control Program in accordance with the 

American Waterworks Association’s manual, Accepted Procedure and Practice in 

Cross-Connection Control, Pacific Northwest Section. 

 

The City of McCleary maintains a minimum of one Washington State Certified 

Cross-Connection Specialist (CCS) on its staff at all times.  McCleary provides to its 

residential customers a list of Backflow Assembly Testers (BAT) certified by the State of 

Washington. 

 

CROSS-CONNECTION CONTROL PROGRAM REQUIREMENTS 

 

WAC 246-290-490 lists 10 minimum elements of a cross-connection control program 

required for water purveyors.  The following paragraphs describe the requirement and 

summarize the action taken by the City of McCleary for each element.  Table 6-4 also 

summarizes these requirements and provides a description how the McCleary water 

system currently addresses each element of this regulation. 

 

The City of McCleary’s adopted Cross-Connection Control and Backflow Prevention 

Manual (Appendix E) includes provisions for water shut off when existing cross 

connections pose a potential health risk or system hazard.  

 

Element 1 

 

Element 1 requires the purveyor to establish legal authority, describe the operating 

policies and technical provisions, and corrective actions used to ensure that consumers 

comply with the purveyor’s cross-connection control requirements.  Through reference, 

McCleary Municipal Code 13.04.200 requires landowners or water users receiving its 

water supply from the City of McCleary to conform to applicable regulations of 

McCleary’s Cross-Connection Control and Backflow Prevention Manual. 
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Element 2 

 

Element 2 pertains to the implementation procedures and schedules for evaluating new 

and existing connections.  Currently, McCleary conducts a review of all new connections 

during the project approval process.  Existing connections retained from the previous 

year, are tested by certified contractors and included in the device database.  A 

postconstruction site visit is completed by the CCS to verify backflow prevention 

assemblies (BPAs) have been installed.   

 

Element 3 

 

Element 3 pertains to the procedures of eliminating cross-connections whenever possible 

or ensuring approved backflow preventers are installed when necessary.  McCleary 

conducts a review of all new connections to the water system and ensures approved 

backflow prevention devices are installed. 

 

Construction activities are also a concern for cross-connections.  The connection to a 

hydrant during construction activities provides a potential cross-connection hazard that 

can easily be avoided.  The use of an approved BPA is required for all temporary 

connections to the McCleary water system to prevent back siphonage.  

 

Element 4 

 

Element 4 pertains to the purveyor ensuring that at least one person certified as a CCS is 

employed to help develop and implement the CCC program.  Mr. Jon Ehresmann is the 

CCS for the City of McCleary.  

 

Element 5 

 

Element 5 is designed to ensure that approved backflow preventers are inspected and/or 

tested as required.  Currently, annual testing for BPAs is the responsibility of any property 

owner with a BPA on said property.  The Owner then hires an approved BPA testing 

contractor to complete the BPA testing and submits the results to the City of McCleary.  

All information required by DOH is included on the result slip submitted to McCleary 

after BPA testing has been completed. 

 

Element 6 

 

Element 6 requires the development and implementation of a backflow prevention 

assembly testing quality control assurance program including, but not limited to, 

documentation of tester certification and test kit calibration, test report contents, and time 

frames for submitting completed test reports.  As noted previously, property owners are 

responsible for testing of the BPAs on their own.  All documentation of tester 
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certification, kit calibration, and test reports are included in the result slip submitted to 

the City of McCleary.   

 

Element 7 

 

Element 7 requires the purveyor to develop and implement procedures for responding to 

backflow incidents.  In the event of a backflow incident, the McCleary water department 

must meet the minimum record keeping and reporting requirements listed below. 

 

 Notify DOH no later than the end of the next business day when a 

backflow incident is known to have contaminated the public water system 

or occurred within the premises of a consumer served by the water system. 

 

 Document details of backflow incidents on a backflow incident form 

similar to the form included in the most recent edition of the 

PNWS-AWWA Manual. 

 

 Include all backflow incident reports in the annual cross-connection 

program summary report required by WAC 246-290-490. 

 

Element 8 

 

Element 8 requires a consumer education program on cross-connection control.  The City 

of McCleary will provide informational articles on their website instilling the virtues of 

cross-connection devices.  In addition, information is available at the City of McCleary 

City Hall or by contacting the water department directly by phone. 

 

Element 9 

 

Element 9 pertains to the record keeping of cross-connection control records.  As 

mentioned previously, the McCleary water department maintains a list of cross-

connection control devices on file in their computer network.  All new cross-connections 

are added to the list as they are installed. 

 

Element 10 

 

Element 10 pertains to purveyors distributing or receiving reclaimed water.  Currently, 

reclaimed water is not available in the McCleary service area.  If reclaimed water use is 

expected in the future, any cross-connection control requirements imposed by DOH under 

the required permit for the use of reclaimed water will need to be met. 
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TABLE 6-4 

 

Minimum Elements of a Cross-Connection Control Program as Required by 

WAC 246-290-490 

 

Element 

No. Description McCleary Compliance 

1 The purveyor shall adopt a local ordinance, resolution, code, 

bylaw, or other written legal instrument to establish legal 

authority, describe the operating policies and technical 

provisions, and corrective actions used to ensure that 

consumers comply with the purveyor’s cross-connection 

control requirements.  

Complete – McCleary has adopted 

an Ordinance that references 

Cross-Connection Control. 

2 The purveyor shall develop and implement procedures and 

schedules for evaluating new and existing service 

connections to assess the degree of hazard posed by the 

consumer’s premises to the purveyor’s distribution system 

and notifying the consumer within a reasonable time frame 

of the hazard evaluation results. 

Complete – The McCleary water 

system completed an initial survey 

and conducts an evaluation of new 

service connections.   

3 The purveyor shall develop and implement procedures and 

schedules for ensuring that:   

(i) Cross-connections are eliminated whenever 

possible; 

(ii) When cross-connections cannot be eliminated, 

they are controlled by installation of approved 

backflow preventers commensurate with the 

degree of hazard; and 

(iii) Approved backflow preventers are installed. 

Complete – Procedures for the 

elimination of cross-connections 

and installation of BPAs are 

established in McCleary’s CCC 

and Backflow Prevention Manual.   

4 The purveyor shall ensure that personnel, including at least 

one person certified as a CCS, are provided to develop and 

implement the CCC program. 

Complete – The City of McCleary 

has a certified Cross-Connection 

Control Specialist on staff.  

5 The purveyor shall develop and implement procedures to 

ensure that approved backflow preventers are inspected 

and/or tested (as applicable) as required. 

Complete – Annual BPA 

inspection is reviewed by 

McCleary’s CCS. 

6 The purveyor shall develop and implement a backflow 

prevention assembly testing quality control assurance 

program, including, but not limited to, documentation of 

tester certification and test kit calibration, test report 

contents, and time frames for submitting completed test 

reports. 

Complete – McCleary water 

department staff maintain the 

required documentation.  

McCleary’s CCC Manual includes 

requirements for testing and 

repairs.   

7 The purveyor shall develop and implement (when 

appropriate) procedures for responding to backflow 

incidents. 

Complete – Incident response 

procedures are included in 

McCleary’s CCC Manual. 
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TABLE 6-4 – (continued) 

 

Minimum Elements of a Cross-Connection Control Program as Required by 

WAC 246-290-490 

 

Element 

No. Description McCleary Compliance 

8 The purveyor shall include information on cross-connection 

control in the purveyor’s existing program for educating 

consumers about water system operation.  Such a program 

may include periodic bill inserts, public service 

announcements, pamphlet distribution, notification to new 

consumers and consumer confidence reports (CCR). 

Complete – CCC Program 

education is included on 

McCleary’s website and at City 

Hall. 

9 The purveyor shall develop and maintain cross-connection 

control records including list of devices. 

Complete – Inventory is complete 

of known assemblies. 

10 Purveyors who distribute and/or have facilities that receive 

reclaimed water within their water service area shall meet 

any additional cross-connection control requirements 

imposed by the DOH under a permit issued in accordance 

with Chapter 90.46 RCW. 

Not Applicable. 

 

BACKFLOW PREVENTION ASSEMBLIES TESTING PROCEDURES 

 

All backflow prevention assemblies shall pass specific tests and inspections conducted by 

a Washington State certified BAT in accordance with DOH regulations.  Costs for all 

such tests and inspections shall be borne by the consumer.  Testing shall be done at the 

time of installation, which shall become its testing date of record, annually thereafter, and 

after any repairs or more frequently if tests indicate failure. 

 

Inspections, tests and repairs may be required under City of McCleary supervision.  The 

consumer shall supply the City of McCleary the results of all inspections and annual 

testing.  Scheduling of this work shall be as directed by the City, but in no case less than 

is required by DOH. 

 

MINIMUM CROSS-CONNECTION CONTROL OPERATING POLICIES 

 

Cross-connections which can be eliminated shall be eliminated.  Particular installations 

which may cause a potential cross-connection include:  hospitals, mortuaries, clinics, 

laboratories, piers and docks, sewage treatment plants, food and beverage processing 

plants, chemical plants using water processing, metal plating industries, petroleum 

processing or storage plants, radioactive material processing plants or nuclear reactors, 

car washes, facilities having an auxiliary water supply and any others specified by the 

City of McCleary. 
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When an existing cross-connection poses a potential health or system hazard, the 

McCleary water department shall shut off water service to the premises until the cross-

connection has been eliminated or controlled by the installation of a proper backflow 

prevention assembly. 

 

Auxiliary Water Supply 

 

1. Where it is apparent that an auxiliary water supply system is available to 

supply water to the customer’s facility or premises (non-well), a Reduced 

Pressure Backflow Assembly (RPBA) shall be required immediately after 

the water meter.  This requirement is a condition to continue water service 

from McCleary if the CCS determines that an actual or potential 

cross-connection does or could exist. 

 

2. All non-decommissioned wells shall be considered either an actual or 

potential cross connection. 

 

3. When the auxiliary water supply is a well, and the customer abandons the 

well in accordance with current Department of Ecology (Ecology) and the 

Washington Department of Health (DOH) guidelines, a Decommission 

Water Well Report is required to be submitted to the City of McCleary. 

 

WELL ABANDONMENT 

 

Any well within McCleary’s water service area which is unusable, abandoned, or whose 

use has been permanently discontinued, or which is in such disrepair that its continued 

use is impractical or is an environmental safety or public health hazard shall be 

decommissioned.  The standards for decommissioning a well are contained within 

WAC 173-160-381. 

 

PENALTY CLAUSE 

 

The City of McCleary shall deny or discontinue water service to any customer failing to 

cooperate in the installation, maintenance, testing or inspection of backflow prevention 

assemblies, in accordance with DOH regulations and in accordance with McCleary’s 

disconnection policy. 

 

The City of McCleary’s adopted Cross-Connection Control and Backflow Prevention 

Manual (Appendix E) includes provisions for water shut off when existing cross 

connections pose a potential health risk or system hazard.  
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TESTING CROSS-CONNECTION CONTROL ASSEMBLIES 

 

The control or elimination of cross-connections shall be in accordance with the State of 

Washington Administrative Code (WAC 246-290-490) or its successor. 

 

All backflow prevention assemblies shall pass specific tests and inspections conducted by 

a Washington State certified BAT in accordance with DOH regulations.  Testing shall be 

conducted at the time of installation, at least annually thereafter, and after any repairs or 

relocations. 

 

All backflow prevention assembly testing shall be the responsibility of the customer.  All 

costs associated with the testing of a backflow assembly shall be the responsibility of the 

customer. 

 

A City of McCleary “Cross-Connection Prevention Assembly Test Report” or an 

equivalent form shall be completed by the BAT.  The completed form shall be signed by 

the BAT and returned to the City of McCleary as proof of a properly operating and tested 

assembly. 

 

A residential customer may select a BAT of their choice or request the City of McCleary 

to test the backflow prevention assembly. 

 

McCleary will test residential assemblies for proper operation but will not repair any 

assembly found to be malfunctioning.  Repair of the backflow assembly is the 

responsibility of the customer and will require inspection/testing by a BAT upon 

completion of repair. 

 

CUSTOMER COMPLAINT RESPONSE PROGRAM 
 

COMPLAINT AND RESPONSE RECORDKEEPING 

 

McCleary does not keep statistical records on customer complaints.  Response to a 

customer concern is made as soon as possible.  Telephone calls are promptly returned to 

determine the nature of the complaint.  If additional action is required, the complaint is 

logged on that customer’s billing record.  A “Service Order” is generated by a customer 

service representative.  The service order is filed after the field personnel respond to the 

problem and indicate corrective action has been completed. 

 

Service orders are kept on file for a minimum of one year from the initial complaint. 
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RECORDKEEPING AND REPORTING 
 

RECORDKEEPING PROCEDURES 

 

The City of McCleary keeps water system records for water quantity purchased and sold, 

water quality, and cross-connection data at the McCleary water department office.  

Bacterial analysis results are kept for a minimum of 5 years.  Chemical analysis results 

are kept for as long as the system is in operation.  Records of customer use and water 

quality records are maintained for a minimum of 10 years.  Construction documents, 

project reports, and any DOH approvals are maintained for the life of the system.  

Reporting to DOH shall be in accordance with WAC 246-290-480.  This requires 

reporting of: 

 

 Monthly reports before the tenth of the following month 

 MCL violation within 48 hours 

 Updated WFI on an annual basis 

 Bacteriological presence in accordance with WAC 246-290-480 (2)(f) 

 Disinfection by-products in accordance with WAC 246-290-300 (7) as 

specified in 40 CFR 141.134 

 Copy of all water quality testing results required by the WAC 

 

OPERATION AND MAINTENANCE IMPROVEMENTS 
 

O&M IMPROVEMENTS RECOMMENDATIONS 

 

As noted in the beginning of this chapter, the McCleary water department has qualified 

personnel to operate and maintain the water system.  The City of McCleary supports staff 

in maintaining their certifications through continual training programs as required by the 

certifying organization. 

 

Routine and preventive maintenance requires substantial labor.  Items such as valve 

exercising and meter testing are typically activities that are neglected in the course of 

operating a water system.  However, the City of McCleary allocates sufficient time and 

effort for routine and preventative maintenance, which allows the staff the opportunity to 

foresee problems before they become emergencies. 

 

The single most vulnerable component of the McCleary Water System is its wellfield and 

aquifer.  The City water department will remain vigilant in protecting the wellfield and 

proactive in aquifer protection. 
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FINANCIAL IMPACT OF RECOMMENDED IMPROVEMENTS 

 

The financial impacts of those improvements are addressed in Chapters 8 and 9 of this 

document.  Chapter 8 discusses the costs and alternatives and Chapter 9 addresses the 

methods available to finance the improvements and makes recommendations of which 

financing program is best suited for the customers of the McCleary water system. 
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CHAPTER 7 

 

DISTRIBUTION FACILITIES 

DESIGN AND CONSTRUCTION STANDARDS 
 

OBJECTIVE 

 
The objective of this chapter is to document McCleary’s design and construction 

standards to allow McCleary to retain DOH approval to utilize the alternative review 

process for construction of new and replacement of existing water distribution facilities.  

Through this process, a purveyor needs no further approval from DOH for distribution 

project reports, construction documents, or installation of distribution mains. 

 

This chapter includes the following elements: 

 

 System Standards, Policies and Procedures 

 Project Review Procedures 

 Policies and Requirements for Outside Parties 

 Design Standards, Performance Standards and Sizing Criteria 

 Construction Standards 

 Construction Certification and Follow-up Procedures 

 

SYSTEM STANDARDS, POLICIES AND PROCEDURES 

 
The City of McCleary has developed a comprehensive document titled City of McCleary 

Development Standards (revised November 18, 2009).  The document is divided into 

seven sections as follows: 

 

 Section 1:  Engineering Services Plan Review Process 

 Section 2:  General Plan Requirements 

 Section 100:  Roadway Design 

 Section 200:  Stormwater Management 

 Section 300:  Water System Requirements 

 Section 400:  Sanitary Sewer System 

 Section 500:  Grading, Erosion and Sedimentation Control 

 

Copies of Sections 1 and 300 of the Development Standards are included in Appendix D 

of this Plan. 
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PROJECT REVIEW PROCEDURES 
 

PERMIT APPLICATION 

 

All applications for utility service installation must be submitted to the City on the 

Application for Utility Service Installation provided on the City’s website at:  

 

http://cityofmccleary.com/vertical/sites/%7B6900A7D9-59CE-4612-823A-

FA3E5F25F431%7D/uploads/App_Utility_Service_Installation_2020.pdf 

 

No construction will be authorized until such time as the City has approved the 

construction drawings.  Each utility service application shall be accompanied by: 

 

 An application fee of $127.00. 

 

 The purpose of the service. 

 

 Size of the service. 

 

 The number of Equivalent Residential Units to be Served. 

 

 Type of Commercial or Industrial Use. 

 

 Detailed description of what type of development the utility service(s) will 

serve, including the approximate date(s) utilities will be activated and if 

your project will be constructed in phases. 

 

 A site plan showing the locations of all existing or proposed developments 

on the subject property.  

 

When engineering services are a component of the planning process, the review is 

governed by the City of McCleary Development Standards.  All work in City 

right-of-way requires a permit from the City of McCleary.  Prior to any work 

commencing, the general contractor shall arrange for a preconstruction meeting at City 

Hall to be attended by all major contractors, representatives of involved utilities, and the 

City of McCleary.  The contractor is responsible to have their set of plans at the meeting. 

 

APPLICATION REVIEW 

 

Each application for a line extension shall be reviewed initially to ascertain whether the 

proposed line extension application is complete.  Complete applications are to be 

reviewed by the City’s Director of Public Works and the City’s Legal Counsel in order to 

determine whether the proposed project will meet City construction standards and will 

not impair the City’s ability to provide full water service to its other customers and by the 

http://cityofmccleary.com/vertical/sites/%7B6900A7D9-59CE-4612-823A-FA3E5F25F431%7D/uploads/App_Utility_Service_Installation_2020.pdf
http://cityofmccleary.com/vertical/sites/%7B6900A7D9-59CE-4612-823A-FA3E5F25F431%7D/uploads/App_Utility_Service_Installation_2020.pdf
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City’s SEPA official, who will determine if the proposed project complies with the City’s 

SEPA guidelines. 

 

Applications will then be forwarded to the City Council with recommendations.  The 

Council will then consider the recommendations, make the necessary environmental 

determinations, and either order the issuance of the applicant’s line extension permit or 

reject the application.  The issuance of a line extension permit may be made contingent 

upon any reasonable conditions. 

 

APPROVAL OF PLANS 

 

Proposed extensions of utility lines shall be constructed and installed in accordance with 

plans prepared by a licensed civil engineer and such plans must be approved by the City 

through the process outlined in the City of McCleary Development Standards.  All such 

extensions must be installed in accordance with the requirements of the City.  

Construction and all other matters shall require approval by the City prior to construction. 

 

POLICIES AND REQUIREMENTS FOR OUTSIDE PARTIES 
 

EXTENSIONS – WHERE TO BE CONSTRUCTED 

 

Extensions to the existing water mains, Water Service Connections and Customer Service 

Lines not located upon the premises to be served should be constructed only upon public 

street or alleys or parcels where the City has recorded easements for such utility 

purposes.  Easements for utilities shall be drafted and signed by the property owner and 

given to the City prior to final plan approval.  Upon completion of the project, the 

original easement shall be modified, if necessary, and then recorded at the property 

owner’s expense.  All such easements and dedications shall be clearly shown on the 

engineering plans.  Easements shall be a minimum of 15 feet in width for water lines.  No 

structures, as defined by the City’s zoning code, shall be allowed within easements. 

 

PERFORMANCE BOND 

 

The developer shall furnish to the City a surety bond in a form, and with a surety license 

to do business as a surety by the State of Washington and approved by the City and in an 

amount acceptable to the City, which bond shall guarantee the faithful performance of the 

work on the line extension, payment of all individuals or entities, including state and 

municipal entities and agencies, who are empowered to create a lien upon the line 

extension for nonpayment of obligations to those individuals or entities and the 

replacement of all defective material and workmanship within 1 year after acceptance of 

the line extension by the City.  In some cases, a 2-year bond may be required because of 

County rules on road restoration. 
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AGREEMENT 

 

The developer shall sign an agreement, on a form issued by the City, to indemnify, 

defend and hold harmless the City from any and all liability for damages arising from 

acts done during or in the preparation for construction of the line extension. 

 

PROOF OF INSURANCE 

 

The developer shall submit proof of the applicant’s comprehensive general and 

automobile liability and property damage insurance, before commencing work, in limits 

of $5,000,000 bodily injury including death, and $1,000,000 property damage protecting 

against all claims for personal injury or collapse or explosion damage, arising during or 

in preparation for construction of line extension. 

 

COSTS  

 

Persons obtaining extensions of City water mains shall pay the City’s engineering costs 

incurred in reviewing the plans, consultations regarding the City’s requirement, 

inspection of the work and administration of the extension of the utility system.  The plan 

review fee shall be paid at the time of submittal.  The review process begins when 

payment of the plan review fee has been made.  The permit fee shall be paid prior to the 

issuance of the permit. 

 

Whenever a main is installed within the corporate limits of the city, the main extension 

charge to be paid by the owner(s) of the premises to be served shall be determined by the 

Council on the advice of the engineer based upon the then prevailing average costs for 

the necessary material, labor, and equipment required in accordance with current 

practices and the comprehensive water system plan, based upon the average or front 

footage of property to be served or a combination of acreage and the front footage. 

 

LINE EXTENSION CONSTRUCTION 

 

Upon receipt of the City’s line extension permit, the applicant may commence 

construction of the proposed line extension.  In addition to being subject to any 

conditions placed upon the line extension permit, construction of the line extension shall 

be subject to the following conditions: 

 

 The applicant shall be responsible for paying all costs of the line 

extension. 

 

 The applicant shall procure and pay for all permits, licenses, easements, 

environmental notices, reports, impact statements and for the review 

thereof, railroad and highway crossing permits and other permits or 

exemptions necessary for construction of the line extension. 
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 Connections to existing water mains shall be wet taps through a tapping 

‘tee’ and tapping valve and shall be made by a City-approved contractor.  

The tapping sleeve shall be epoxy coated, ductile iron or stainless steel. 

The City shall approve the time and location for these connections. 

 

 Trenching, bedding, and backfill for water mains shall be in accordance 

with City Standard Detail No. 503. 

 

 All water mains and appurtenances shall be hydrostatically tested at 

225 psi in accordance with Section 7-11.3(11) of the Standard 

Specifications for Road, Bridge, and Municipal Construction. 

 

 Biological test samples will be taken by the City and paid for by the 

contractor. 

 

 The procedures and acceptance criteria used for sanitizing the line, 

pressure testing the line and water testing shall conform to state and City 

standards. 

 

CITY COSTS TO BE BORNE BY DEVELOPER 

 

Any costs reasonably incurred by the City for legal services, accounting services and 

other services incident to the receipt, study and approval or rejection of this application 

shall be borne by the developer, and the developer agrees to pay such costs within thirty 

days of billing by the City.  If legal proceedings are instituted to enforce any provision of 

this agreement, the applicant will pay a reasonable attorney’s fee to the City. 

 

DESIGN STANDARDS, PERFORMANCE STANDARDS AND 

SIZING CRITERIA 
 

The City has adopted the Standard Specifications for Road, Bridge, and Municipal 

Construction by the Washington State Department of Transportation and the American 

Public Works Association as a standard specification and modified it as required to meet 

City requirements.  This section is a summary of the standards used by the City for its 

water system.  Also presented in the City’s Development Standards are standard detail 

drawing for components such as hydrants, valves, and pipe installations located in 

Appendix D. 

 

WATER MAINS 

 

Main Sizing.  All new water main lines shall be installed to the size as indicated in the 

City’s Comprehensive Plan.  The minimum water pipe size shall be 8-inch diameter.  The 

only exception is a dead-end line with no possibility of being expanded in the future and 

beyond the last fire hydrant, may be 2-inch diameter or as directed by the City Engineer. 
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Where water mains are to be extended to serve a particular property, the water lines shall 

be extended along the entire frontage of the property to be served.  Looped connections 

may be required to maintain continuity in the system. 

 

Two-inch blow-off assemblies are required on dead-end water lines, except where fire 

hydrants are installed at the dead end.  The blowoff assembly shall be installed in 

accordance with City Standard No. 304.  Water valves shall be installed along the water 

line at a maximum spacing of 400 feet and at the intersection of lateral lines. 

 

For single-family residential construction in new subdivisions, the contractor shall 

furnish and install all materials for the service connection, including the meter setter, 

except that the City shall furnish and install the meter at the time of occupancy. 

 

For commercial and multi-family construction, the meter setter shall be furnished and 

installed by the contractor.   

 

FIRE FLOW 

 

The City of McCleary has adopted the International Fire Code (IFC) fire flow standards.  

However, the City of McCleary has limited fire flow capabilities within portions of its 

water system.  The following fire flow standards are applicable for buildings: 

 

The minimum fire flow and flow duration requirements for one- and two-family 

dwellings having a fire flow calculation area that does not exceed 3,600 square 

feet shall be 1,000 gallons per minute for 1 hour.  Fire flow and flow duration for 

dwellings having a fire flow calculation area in excess of 3,600 square feet shall 

not be less than that specified in Table B 105.1, located in Appendix D.  A 

reduction in required fire-flow of 50 percent is allowed when the building is 

equipped with an approved sprinkler system.  

 

SYSTEM PRESSURES 

 

Recommended Domestic – Minimum 30 psi; Maximum 100 psi.  The City recommends 

that customers install Pressure Reducing Valves (PRV) on private lines where necessary.  

The Uniform Plumbing Code requires PRVs for pressures above 80 psi. 

 

Fire Flow Pressure Minimum is 20 psi. 

 

Normal operating pressures of not less than 40 psi, nor more than 100 psi should be 

maintained at service connections to the distribution system, except that during periods of 

peak domestic and fire demand, the pressure shall be not less than 20 psi. 
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CONSTRUCTION STANDARDS (MATERIALS AND METHODS) 
 

Specifications and standard drawings for water main extensions were adopted by the City 

in 2006 and revised in 2009.  Copies of the Standard Specifications for water are included 

in Appendix D. 

 

CONSTRUCTION CERTIFICATION AND FOLLOW-UP 

PROCEDURES 
 

ACCEPTANCE OF LINE EXTENSION 

 

Upon certification of completion of the line extension construction by the Developer’s 

engineer, and acceptance by the City public works director, the applicant shall convey 

and transfer to the City on forms approved by the City including, but not limited to, 

warranty bill of sale, the line extension and all easements, permits, and rights necessary 

to run, operate and maintain the line extension. 

 

The line extension shall not be accepted by the City until: 

 

 Receipts of all material used, labor utilized and the cost thereof are 

provided the City along with receipts indicating the payment of those 

costs. 

 

 “As Built” drawings are provided to the City. 

 

 The posting of surety for maintenance for a term of 1 year. 

 

Upon acceptance of the line extension, the City will assume ownership of the line 

extension and the responsibility for its operation and maintenance. 
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CHAPTER 8 

 

IMPROVEMENT PROGRAM 
 

OBJECTIVE 
 

The objective of this chapter is to present the City of McCleary Capital Improvement 

Program, which is composed of projects identified in the previous chapters.  These 

improvements are assessed and prioritized for implementation over 10- and 20-year 

planning periods.  The Improvement Program has been developed in conjunction with the 

financial capabilities and recommendations presented in Chapter 9, Financial Program. 

 

The chapter includes capital improvement projects for source of supply, storage, 

distribution, and other identified capital and non-capital improvements.  The chapter 

provides an assessment of alternatives including a cost analysis, identifies the preferred 

alternatives for each project, and recommends a schedule for the improvements. 

 

IDENTIFICATION OF SYSTEM IMPROVEMENTS 
 

Water system deficiencies identified in previous chapters are summarized in the 

following sections, together with evaluations of alternatives and planning level cost 

estimates.  Details of planning level cost estimates are included in Appendix P. 

 

CAPITAL IMPROVEMENTS 

 

This section addresses capital improvements, or improvements to physical facilities.  

Improvements to operations, management or planning are addressed in the following 

section titled Non-Capital Improvements.  All costs in this chapter are given in 2020 

dollars. 

 

Source of Supply 

 

As described in Chapters 1, 2, and 3, the City has sufficient water rights to meet water 

system demands for the 20-year planning period.  The pumping capacity shown in 

Table 3-10 is listed as 900 gpm; however, during the drought conditions in summer 2015 

only 800 gpm could reliably be withdrawn.  Even with the reduced pumping capacity, the 

City has the capacity to meet water system demands for the 20-year planning period. 
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SO-1A:  Studies and Permitting for New 500 gpm Well (2028) 

 

Estimated project cost in 2020 dollars: $40,000 

 

The Department of Health has requested that the City investigate drilling and equipping a 

new well which would be supplied by a different aquifer from the aquifer which supplies 

the City’s existing wellfield.  This new well would provide additional system redundancy 

and could serve as a backup water source in the event that the aquifer which supplies the 

City’s existing wellfield becomes contaminated or depleted.  The design well flow rate of 

500 gpm would match the design flow rate for the City’s current highest-capacity well. 

 

The first step in realizing this goal is for the City to hire consulting firm(s) to complete 

two reports:  a Water Rights Evaluation and a Hydrogeological Study.  These reports will 

allow the City to obtain water rights for the new well and to determine where the new 

well should be drilled.  The estimated cost for the Water Rights Evaluation is $15,000, 

and the estimated cost for the Hydrogeological Study is $25,000, for a total project cost 

of $40,000. 

 

SO-1B:  Drill and Equip New 500 gpm Well (2030) 

 

Estimated project cost in 2020 dollars: $863,000 

 

After the City has obtained water rights for the new well and has determined where the 

well should be drilled, the next step will be to drill and equip the well, install any 

necessary treatment facilities, and connect the new well to the existing water distribution 

system. 

 

A planning-level cost estimate has been included for this project in Appendix P, but it 

should be noted that the project costs will depend heavily on where the new well is to be 

located, the required well depth, and the water quality of the new well, all of which will 

not be known until the Hydrogeological Study (project SO-1A) is completed.  It has been 

assumed for the purposes of the cost estimate that the new well have a design flow rate of 

500 gpm, will be located relatively close to the existing distribution system, will involve 

the installation of a 12-inch casing drilled to a depth of approximately 100 feet, and that 

the only required treatment will consist of chlorination by means of a sodium 

hypochlorite feed system.  Any or all of these assumptions may need to be revised as a 

result of the findings of the Hydrogeological Study, which could significantly alter 

project costs. 

 

Water Treatment Improvements 

 

Water treatment capacity meets or exceeds all regulatory requirements.  However, the 

DOH recommended the City conduct a study of the distribution water quality to 

determine the cause of chlorine demand within the distribution system and possible 
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methods of reducing it.  Low chlorine residuals in the distribution system no longer 

appear to be an issue with the City’s operation of the new Water Treatment Plant. 

 

Water Storage Improvements 

 

Table 3-16 indicates that the City will maintain a storage surplus through the 20-year 

planning period.  Both the 500,000-gallon and 150,000-gallon welded steel reservoirs 

were recoated in 2010/2011.  Coatings when properly applied can last up to 30 years.  

Therefore, recoating of the reservoirs is projected to not be needed during this 20-year 

planning period.  However, inspection and cleaning are generally recommended every 

7 to 10 years depending on factors such as water quality, ambient environmental 

conditions, age of the reservoir, and condition of the reservoir.  The City of McCleary 

will plan to have both reservoirs inspected every 7 years and cleaned as necessary. 

 

R-1:  Reservoir Cleaning and Repairs (2025 and 2032) 

 

Estimated project cost in 2020 dollars: $10,000 (each cleaning) 

 

The system’s reservoirs were inspected and cleaned in 2018.  They will be due for 

another inspection and possible cleaning in 2025 and again in 2032.  This will be 

accomplished by a SCUBA diver with under-water vacuum cleaning equipment.  For 

budget purposes, it is estimated that inspection and cleaning of the reservoirs will cost 

$10,000.   

 

Water Distribution System Improvements 

 

Distribution system deficiencies were identified and improvements were recommended in 

Chapter 3.   

 

In general, it is recommended that McCleary continue their Water Main Replacement 

(WMR) program to maintain a consistent overall water distribution system age.  The 

American Water Works Association (AWWA) reports the “typical” useful service life of 

pipes in a water distribution system inventory may vary widely, depending on pipe 

materials, water characteristics, soil characteristics, water main installation methods and 

materials, water main maintenance and repair practices, and other factors, a water main 

life expectancy of 65 to 85 years is reasonable1.  However, as discussed in Chapter 3, the 

water distribution system is approximately half AC pipe with a useful life expectancy of 

50 years or less.  The City’s water main replacement program replaces the most 

vulnerable mains systematically prior to failure.  Vulnerability is determined by the age 

and material of the water main, the frequency of leaks noted and repaired, and the 

number of customers that are serviced by a particular main.  Once McCleary completes 

replacement of the oldest parts of the distribution system, a WMR program based on a 

                                                 
1 AWWA “Buried No Longer: Confronting America’s Water Infrastructure Challenge” (2011). 
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65- to 85-year replacement schedule should be adequate to keep the water distribution 

system in good condition. 

 

All water main replacements, no matter the reason for the replacement, constitute the 

WMR program.  Water main replacements are to be scheduled based on water main 

replacement priorities.  Existing failing water mains and existing system flow capacity 

deficiencies are the highest priorities.  If all distribution system deficiencies have been 

addressed, the next priority would be water distribution system age.  As water mains are 

replaced, they will be sized to meet fire flow standards and fire hydrants will be installed 

to meet the hydrant spacing standard in cooperation with the local fire district. 

 

Based on Table 1-6, the water system has an estimated total of 65,085 feet (12.3 miles) of 

water mains.  Planning level costs to replace water mains use an estimate of $500,000 per 

mile.  At this rate, the cost of replacing the entire water distribution system is estimated at 

$6.15 million.  To replace the entire distribution system on a 65- to 85-year replacement 

schedule would require replacement of an average of 1,001 feet (0.19 mile) to 766 feet 

(0.15 mile) per year, at an estimated annual cost of $95,000 per year on a 65-year 

replacement schedule, to $75,000 per year on a 85-year replacement schedule, based on 

2020 dollars.   

 

Specific water distribution system improvements are summarized in the following 

sections, including estimated quantities and costs.  A 20 percent contingency is included 

in all of the cost estimates to cover uncertainties that exist at this preliminary planning 

stage.  Cost estimates include engineering and construction management for a combined 

total of 25 percent of the construction cost.  Unit cost estimates are based on an average 

of recent contractor bids for similar items.   

 

Water Main Deficiencies Identified in Hydraulic Analysis 

 

D-1:  Ash Street (2020) 

 

Estimated project cost in 2020 dollars: $35,000 

 

The fire hydrant on the 4-inch line on Ash Street west of 9th Street did not meet the fire 

flow standard in hydraulic modeling.  The project includes replacing approximately 

250 linear feet of 4-inch water main with 8-inch water main on Ash Street west of 

9th Street.  If the City were to use a traditional design-build approach and hire a contractor 

to complete the work, the total project cost is estimated to be $80,000.  The City has 

determined that it can complete the work with City forces for $35,000. 
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D-2:  9th Street (2024) 

 

Estimated project cost in 2020 dollars: $151,000 

 

The fire hydrant on the 4-inch line on 9th Street from Simpson Avenue to the Wastewater 

Treatment Plant (WWTP) did not meet the fire flow standard in hydraulic modeling.  The 

project includes replacing approximately 500 linear feet of 4-inch water main with 8-inch 

water main on 9th Street between Simpson Avenue and the WWTP. 

 

D-3:  Pine Street (2021) 

 

Estimated project cost in 2020 dollars: $45,000 

 

The fire hydrant on the 4-inch line on Pine Street from 5th Street to 6th Street did not meet 

the fire flow standard in hydraulic modeling.  The project includes replacing 

approximately 360 linear feet of 4-inch water main with 8-inch water main on Pine Street 

from 5th Street to 6th Street.  If the City were to use a traditional design-build approach 

and hire a contractor to complete the work, the total project cost is estimated to be 

$148,000.  The City has determined that it can complete the work with City forces for 

$45,000. 

 

D-4:  4th Street (2025) 

 

Estimated project cost in 2020 dollars: $250,000 

 

The fire hydrant on the 4-inch line on 4th Street from Oak Street to Spruce Street did not 

meet the fire flow standard in hydraulic modeling.  The project includes replacing 

approximately 800 linear feet of 4-inch water main with 8-inch water main on 4th Street 

from Oak Street to Spruce Street. 

 

D-5:  Mommsen Road (2026) 

 

Estimated project cost in 2020 dollars: $236,000 

 

The fire hydrant on the 4-inch line on Mommsen Road, east of Birch Street did not meet 

the fire flow standard in hydraulic modeling.  The project includes replacing 

approximately 850 linear feet of 4-inch water main with 8-inch water main on Mommsen 

Road, east of Birch Street. 

 

D-6A:  Powerline Corridor (2020 – 2023) 

 

Estimated project cost in 2020 dollars:  $116,000 

 

The required 1,500 gpm fire flow is not available along the western portion of Simpson 

Avenue.  Project D-6A, in combination with Projects D-6B and D-6C, will remedy this 
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deficiency and will replace aging AC water pipe by connecting the Wellfield to the 

existing main on Simpson Avenue with new 8-inch pipe. 

 

Project D-6A includes the installation of approximately 4,000 linear feet of 8-inch water 

main from the Wellfield to the east end of Ash Street, not including the crossing of the 

East Fork of Wildcat Creek (which will be completed as part of project D-6B).  It also 

includes approximately 550 linear feet of 12-inch water main from the Wellfield to 

Summit Avenue.  Because this project involves relatively straightforward construction 

along an existing utility corridor, it is anticipated that it will be completed by City Public 

Works staff rather than by a contractor.  The City has determined that it can complete the 

work with City forces, and has already completed approximately 1,200 LF of the project.  

This leaves approximately 2,800 LF of 8-inch and 550 LF of 12-inch pipe to be 

constructed with City forces at an estimated cost of $116,000. 

 

D-6B:  Trenchless Water Main Installation (2021) 

 

Estimated project cost in 2020 dollars: $308,000 

 

The required 1,500 gpm fire flow is not available along the western portion of Simpson 

Avenue.  Project D-6B, in combination with Projects D-6A and D-6C, will remedy this 

deficiency and will replace aging AC water pipe by connecting the Wellfield to the 

existing main on Simpson Avenue with new pipe. 

 

Project D-6B includes the installation of 360 linear feet of new 8-inch water main under 

East Fork Wildcat Creek and its adjoining wetlands by means of horizontal directional 

drilling (HDD) and the installation of a total of 40 linear feet of new 8-inch water main 

on either side of the crossing by means of open-cut construction. 

 

It also includes the installation of two borings under the railroad tracks in the vicinity of 

the existing wellfield.  The boring to the south will be for 8-inch carrier pipe in casing 

and the boring to the east will be for 12-inch carrier pipe in casing.  Each boring will be 

approximately 30 feet long.  Connection to existing site piping will require an additional 

approximately 30 feet of 8-inch pipe and 70 feet of 12-inch pipe installed by open-cut 

construction. 

 

Total new pipe included in this project thus includes: 

 

 8-inch water main installed by open cut:  70 LF 

 12-inch water main installed by open cut:  70 LF 

 8-inch water main installed by Horizontal Directional Drilling:  360 LF 

 8-inch water main in casing under railroad tracks:  30 LF 

 12-inch water main in casing under railroad tracks:  30 LF  
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D-6C:  Ash Street and 8th Street (2023) 

 

Estimated project cost in 2020 dollars:  $255,000 

 

The required 1,500 gpm fire flow is not available along the western portion of Simpson 

Avenue.  Project D-6C, in combination with Projects D-6A and D-6B, will remedy this 

deficiency and will replace aging AC water pipe by connecting the Wellfield to the 

existing main on Simpson Avenue with new pipe. 

 

Project D-6C includes the installation of 900 linear feet of new 8-inch water main on Ash 

Street and 8th Street between the east end of Ash Street and Simpson Avenue.  This 

project is separate from Project D-6A because it has been assumed that the project will be 

completed using a traditional design-build approach and constructed by a contractor (as 

opposed to Project D-6A, which will be completed by City Public Works staff). 

 

Water Main Deficiencies Identified by City Public Works Staff 

 

D-7:  Reservoir Line Replacement (2022) 

 

Estimated project cost in 2020 dollars:  $313,000 

 

The existing 8-inch cast iron and wood stave water main from the City reservoirs to Birch 

Street was installed in the 1940’s or earlier and is approaching the end of its useful life.  

The project includes replacing approximately 1,160 linear feet of 8-inch water main with 

12-inch water main.  Upsizing this pipe to 12-inch will provide additional system 

redundancy and improve available fire flow in the distribution system. 

 

D-8:  Summit Road Phase 1 (2030) 

 

Estimated project cost in 2020 dollars:  $1,028,000 

 

The existing 6-inch and 8-inch AC water mains on Summit Road have been the source of 

several recent significant leaks that the City has been forced to repair, and these lines are 

approaching the end of their useful life.  The project includes replacing approximately 

3,100 linear feel of 6-inch and 8-inch water main with a single new 12-inch water main 

along Summit Road between the bridge over East Fork Wildcat Creek and Simpson 

Avenue.   

 

D-9:  Summit Road Phase 2 (2032) 

 

Estimated project cost in 2020 dollars:  $665,000 

 

The existing 6-inch and 8-inch AC water mains on Summit Road and the road to the City 

Wellfield are approaching the end of their useful life.  The project includes replacing 
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approximately 1,770 linear feel of 6-inch and 8-inch water main with a single new 

12-inch water main along Summit Road.   

 

D-10:  Simpson Avenue (2034) 

 

Estimated project cost in 2020 dollars:  $741,000 

 

The existing 6-inch AC water main on Simpson Avenue is approaching the end of its 

useful life.  The project includes replacing approximately 2,530 linear feet of 6-inch 

water main with 8-inch water main along Simpson Avenue between Summit Road and 

10th Street.   

 

Water Main Extensions 

 

D-11:  Mox Chehalis Road Extension (2036) 

 

Estimated project cost in 2020 dollars:  $721,000 

 

In order to serve customers in the City’s Future Water Service Area and Retail Water 

Service Area, an extension of the City’s water system across SR 8 is required.  The 

project includes installing 2,270 linear feet of new 8-inch water main, 780 linear feet of 

which will be installed within a casing under SR 8 using Horizontal Directional Drilling 

(HDD). 

 

Water Use Efficiency Measures 

 

E-1:  Leak Detection and Repair 

 

Estimated project cost in 2020 dollars:  $15,000 annually 

 

The annual cost of leak detection and repair will depend on whether the annual efforts 

cover the entire water system each year or if they are focused on certain areas each year.  

The cost will also depend on how many leaks are found each year, and the specific 

circumstances of each leak repair.  If numerous leaks are found in a given area, the 

problem water mains may be replaced under the water main replacement program.  For 

planning and budget purposes $15,000 per year will be allocated to leak detection and 

repair. 

 

E-2:  Water Meter Replacement Program 

 

Estimated project cost in 2020 dollars:  $5,000 annually 

 

The City of McCleary has an ongoing water meter replacement program, budgeted at 

$5,000 per year. 
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NON-CAPITAL IMPROVEMENTS 

 

There are system needs identified in earlier chapters of this plan that are not capital 

facilities improvements, but are needed to meet regulatory requirements for water 

conservation and source protection.  These improvements are summarized below. 

 

Water Use Efficiency Measures 

 

E-3:  Water Use Efficiency Program Promotion 

 

Estimated project cost in 2020 dollars:  $2,500 annually 

 

Water Use Efficiency Program promotion is an ongoing effort for the City of McCleary.  

Regular distribution of water WUE guidelines and publication of articles promoting 

conservation through the McCleary website will continue.  The estimated cost for 

program promotion is $2,500 per year. 

 

Wellhead Protection Measures 

 

W-1:  Distribute Notifications (2020) 

 

Estimated project cost in 2020 dollars:  $1,300 

 

Wellhead protection regulations require that owners of potential sources of contamination 

within the wellhead protection areas be notified of the fact that the wellhead protection 

area encompasses their property and advised that any contamination that might emanate 

from their site has a potential to contaminate the community’s drinking water supply.  

The letters should contain an explanation of the wellhead protection program and a map 

showing the wellhead protection area.  Based on the analysis in Chapter 5, McCleary has 

two identified potential sources of contamination within their wellhead protection areas.  

This does not include the Puget Sound and Pacific Rail corridor or individual residential 

septic systems.  Wellhead protection area notices should be sent to these two potential 

sources listed in Table 5-1.  It is advisable also to distribute copies of the wellhead 

protection maps to owners of all property located within McCleary’s wellhead protection 

areas, advising that disposal of inappropriate substances to septic systems within the 

wellhead protection areas could contaminate the McCleary water supply.  In addition, 

notices must be provided to regulatory agencies and local governments with permitting 

authority in the wellhead protection areas, and to emergency incident responders 

responsible for response in the wellhead protection areas.  An estimated 650 mailings at a 

$2.00 per mailing would cost the City of McCleary approximately $1,300. 
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Operations Measures 

 

Certain measures have been recommended in Chapter 6 of this Plan, Operation and 

Maintenance.  These recommendations are summarized in the following sections. 

 

O-1:  Operations Staff 

 

Operations staffing appears to be adequate at this time.  However, the McCleary water 

department will need to maintain its staff certifications through continued training 

programs required by the state.  No specific budgeted allocation is associated with this 

project.   

 

Planning Measures 

 

P-1:  Water System Plan (2030) 

 

Estimated project cost in 2020 dollars:  $60,000 

 

Update Water System Plan:  This water system plan will be due for update in 10 years.  

The estimated cost for a water system plan update is $60,000. 

 

SUMMARY OF RECOMMENDED IMPROVEMENTS 
 

A prioritization schedule and cost summary for the recommended 10- and 20-year 

improvements are shown in Table 8-1.  All costs shown are in 2020 dollars.  Figure 8-1 

shows all of the site-specific capital improvements detailed in this chapter. 

 

The estimated total cost of all distribution system projects proposed for the 10-year 

planning period is $1,709,000.  This equates to $170,900 per year, which exceeds the 

minimum of $75,000 per year necessary to replace all the City’s distribution mains on an 

85-year schedule.  Hence, the City is planning to invest adequately in its Water Main 

Replacement (WMR) Program. 

 

The total estimated cost of all capital and non-capital improvements in the 10-year capital 

improvement schedule is $1,985,300.  This equates to an annual average of $198,530, or 

a monthly average of $16,544.  The total estimated cost of all improvements in the 

20-year capital improvement schedule is $4,313,000.  It is anticipated that some projects 

in the 20-year capital improvement schedule may be loan and/or developer-funded. 

 

The City’s plan for funding the improvements in the 10-year capital improvement 

schedule is discussed in Chapter 9. 



CITY OF McCLEARY

!!

#

#

W Simpson Ave (SR 108)

D-1

WELL NO. 3

WELL NO. 2

D-2

D-5

R-1

D-3

D-4

SO-1

D-6A

D-7

D-8

D-9

D-10

D-11

D-6B

D-6C

D-6A

D-6B

D-6A

6th
 St

.

Ma
in 

St.

Mommsen Rd.8th
 St

.
9th

 St
.

Maple St.
Ma

nn Ln
.

Pine
St.select

Mox Chehalis Rd. E.

S.R. 8

S.R. 8

Oak St.

McCleary Rd.

Larson Rd.

Oak St.

Hemlock St.

Pine St.

WSDOT

10
th 

St.

Beck St.

7th
 St

.

Sti
llso

n R
d.

5th
 St

.

4th
 St

.
Oak St.

Pine St.
Fir St.

Cedar St.

1st St .

Mc
Co

nk
ey

 Av
e.

WSDOT

Cr
ow

 Ln
.

Elm
a H

ick
lin

 R
d. 

W.

Co
un

ty 
Lin

e R
d.

WSDOT

Old
Sa

nd
Cree

k Rd.

Marissa Ln.

Church Rd.

Elma McCleary Rd.

Vestal Ln
. 1stSt.

Elma Hicklin Rd. E.

Olin Ave.

Foreman Rd.

Lynch Rd.

Tornquist Rd.

S.R. 108

Birch St.

Mo
x C

he
ha

lis 
Rd

.

Ash St.

Su
mm

it R
d.

WSDOTHesle
p Ln.

Heslep Ln.

Ov
erl

ak
e L

n.

Mc
Co

n k
e y

Ln.

Wildcat Rd.

³
0 1,600 3,200

Feet

ST8

ST108

FIGURE 8-1
CAPITAL IMPROVEMENTS

Do
cu

me
nt 

Pa
th:

 M
:\M

cC
lea

ry\
14

23
4.0

0 W
ate

r S
ys

tem
 Pl

an
\Fi

gu
res

\FI
G 

8-1
 C

IP-
rev

04
.m

xd

Legend:

SERVICE AREA

# EXISTING WELL
! EXISTING RESERVOIR

3/4" WATER LINE
1" WATER LINE
1 1/4" WATER LINE
1 1/2" WATER LINE
2" WATER LINE
3" WATER LINE
4" WATER LINE
6" WATER LINE
8" WATER LINE
10" WATER LINE
RETAIL SERVICE AREA

CITY LIMITS



Gray & Osborne, Inc., Consulting Engineers 

City of McCleary 8-11 

Water System Plan  November 2020 

TABLE 8-1 

 

Summary of Recommended Improvements 

 

Project ID Description 

Estimated 

Project 

Cost 

($2020) 

Estimated Project Cost ($2020) Totals ($2020) 

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 

2020-

2029 

2030 - 

2039 

CAPITAL IMPROVEMENTS 

Source of Supply 

SO-1A Studies and Permitting for New 500 gpm Well  $40,000 $ - $ - $ - $ - $ - $ - $ - $ - $40,000 $ - $40,000 $ - 

SO-1B Drill and Equip New 500 gpm Well $863,000 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $863,000 

Storage 

R-1 Reservoir Cleaning and Repairs $20,000 

 

$ - $ - $ - $ - $10,000 $ - $ - $ - $ - $10,000 $10,000 

Distribution System 

D-1 Ash Street $35,000 $35,000 $ - $ - $ - $ - $ - $ - $ - $ - $ - $35,000 $ - 

D-2 9th Street $151,000 $ - $ - $ - $ - $151,000 $ - $ - $ - $ - $ - $151,000 $ - 

D-3 Pine Street $45,000 $ - $45,000 $ - $ - $ - $ - $ - $ - $ - $ - $45,000 $ - 

D-4 4th Street $250,000 $ - $ - $ - $ - $ - $250,000 $ - $ - $ - $ - $250,000 $ - 

D-5 Mommsen Road $236,000 $ - $ - $ - $ - $ - $ - $236,000 $ - $ - $ - $236,000 $ - 

D-6A Powerline Corridor $116,000 $29,000 $29,000 $29,000 $29,000 $ - $ - $ - $ - $ - $ - $116,000 $ - 

D-6B Trenchless Water Main Installation $308,000 $ - $308,000 $ - $ - $ - $ - $ - $ - $ - $ - $308,000 $ - 

D-6C Ash Street and 8th Street $255,000 $ - $ - $ - $255,000 $ - $ - $ - $ - $ - $ - $255,000 $ - 

D-7 Reservoir Line Replacement $313,000 $ - $ - $313,000 $ - $ - $ - $ - $ - $ - $ - $313,000 $ - 

D-8 Summit Road Phase 1 $1,028,000 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $1,028,000 

D-9 Summit Road Phase 2 $665,000 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $665,000 

D-10 Simpson Avenue $741,000 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $741,000 

D-11 Mox Chehalis Road Extension $721,000 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $721,000 

Water Use Efficiency 

E-1 Leak Detection and Repair $300,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $150,000 $150,000 

E-2 Water Meter Replacement Program $100,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $50,000 $50,000 

Subtotal, Capital Improvements $84,000 $402,000 $362,000 $304,000 $171,000 $280,000 $256,000 $20,000 $60,000 $20,000 $1,959,000 $4,228,000 

NON-CAPITAL IMPROVEMENTS 

E-3 Water Use Efficiency Program Promotion $50,000 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $25,000 $25,000 

W-1 Wellhead Protection Notifications $1,300 $1,300 $ - $ - $ - $ - $ - $ - $ - $ - $ - $1,300 $ - 

P-1 Water System Plan $60,000 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - $60,000 

Subtotal, Non-Capital Improvements $3,800 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $26,300 $85,000 

TOTAL OF CAPITAL AND NON-CAPITAL IMPROVEMENTS $87,800 $404,500 $364,500 $306,500 $173,500 $282,500 $258,500 $22,500 $62,500 $22,500 $1,985,300 $4,313,000  
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CHAPTER 9 

 

FINANCIAL PROGRAM 
 

OBJECTIVE 
 

The objective of this chapter is to analyze the City of McCleary’s total costs of providing 

water service, review the current rate structure to ensure that the current or proposed 

adjusted rates are adequate to cover the costs of operation and maintenance, and ascertain 

McCleary’s financial capability to implement the 10-year Capital Improvement Plan 

outlined in Chapter 8. 

 

PAST AND PRESENT FINANCIAL STATUS 
 

This section reviews historic expenses and revenues, and current McCleary water rates. 

 

WATER RATES 

 

Water rates for the City of McCleary are defined in Resolution 623, A Resolution 

Relating to Public Services; Repealing Resolution 578; Establishing Rates Charged for 

Water; Providing for Adjustment; and Providing for Effective Rates.  The City includes 

500 cubic feet in its base rate.  Each additional 100 cubic feet is charged $1.04.  

Table 9-1 summarizes the City’s existing rates. 

 

TABLE 9-1 

 

Water Rates 

 

Customer Class 

Rate Inside City 

Limits 

Rate Outside City 

Limits 

Meters 1" or smaller $72.50(1) $108.10(1) 

Meters larger than 1" $93.10(1) $143.50(1) 
(1) Rate is for the first 500 cubic feet.  Excess charge of $1.04 per 100 cubic feet. 

 

Resolution No. 686, A Resolution Relating to Public Services; Establishing and 

Confirming Fees in Relation to Connection to the City’s Utility Systems; Repealing 

Resolution 656; and Providing for Effective Dates, lists other fees associated with the 

water system.  Resolution No. 699 suspended the annual adjustment provision in 

Resolution No. 686.  These fees are summarized in Table 9-2. 
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TABLE 9-2 

 

Other Fees Associated with the City of McCleary Water System 

 

Other Fees 

Rate Inside City 

Limits 

Rate Outside City 

Limits 

Connection Fee:  Single-Family Residential(1) $3,000.00 $3,700.00 

Connection Fee:  Multi-family (2) (2) 

Connection Fee:  Commercial (3) (3) 

Connection Fee:  Industrial (4) (4) 

Reactivation(5) $200.00 $200.00 

Recommence Provision(6) $525.00 $525.00 
(1) Connection fee is for Single-Family Residential, which equals one Equivalent Residential Unit 

(ERU) or Base Overall Connection Fee (BOCF).   

(2) Multi-family:  An Overall Connection Fee (OCF) determined by multiplying the BOCF for the 

connection requested by a figure representing the ERUs, the applicable ERU figure being derived 

by application of the standards set forth in the applicable adopted planning document or plan.   

(3) Commercial: The OCF shall be determined by the Administrator as a product of the BOCF 

multiplied by the ERU derived by application of the standards set forth in the applicable adopted 

planning document or plan as set forth in Resolution 686. 

(4) Industrial: Shall be calculated and established by the Administrator based upon the BOCF of the 

utility connection sought, multiplied by the number of ERUs represented by the utilization for the 

applicant property derived by application of the standards set forth in the applicable adopted 

planning document or plan as set forth in Resolution 686. 

(5) Reactivation is required if the service is not active for more than six months and less than five 

years prior to date of application to recommence. 

(6) Recommence Provision is required if a service is not active for five years or more prior to date of 

application to recommence. 

 

HISTORIC EXPENSES, REVENUES AND CASH FLOW 

 

This section reviews historic McCleary water system expenses, revenues and cash flow.  

This information will be used, together with capital and non-capital improvements 

identified in Chapter 8, to project future expenses and revenue needs. 

 

Historic Expenses 

 

Historic McCleary expenses are summarized in Table 9-3.  Expenses fluctuated in 2019 

due primarily to upgrades to the water system that are reflected as capital outlays.   
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TABLE 9-3 

 

Summary of Historic McCleary Expenses 

 
Expense Category 2015 2016 2017 2018 2019 

E911 Service Dispatch 553.65 - - - - 

Salaries and Wages 173,196.92 184,935.69 187,686.86 215,043.84 207,165.02 

Personnel Benefits 96,438.49 91,124.91 108,798.61 114,478.28 106,857.14 

Operating – Supplies 15,980.62 28,521.05 34,473.67 38,953.48 35,382.40 

Fuel 4,467.37 3,965.27 4,370.54 5,059.31 5,597.45 

Office – Supplies 2,000.01 1,282.31 1,060.74 2,311.55 1,395.56 

Professional Services 13,604.26 15,048.61 20,143.24 21,895.39 23,524.23 

Prof. Services – Engineering - - - 600.00 - 

Prof. Services – WSP 18,613.86 10,347.82 2,307.93 9,495.00 - 

Prof. Services Legal 105.60 228.32 3,010.83 1,623.61 281.65 

Communications 3,714.67 4,719.73 5,954.16 6,038.35 6,139.38 

Travel 187.39 472.35 138.61 314.52 590.57 

Advertising 115.33 82.29 74.15 522.62 991.47 

Rental/Lease Equipment 14.58 826.66 1,211.70 651.01 1,408.36 

Insurance 11,733.30 24,243.59 - 13,389.35 14,417.31 

Public Utility Service 13,863.86 13,676.96 16,202.44 18,002.68 18,393.47 

Repair and Maintenance 9,394.69 7,847.72 16,050.73 12,294.10 21,880.42 

State Permits and Fees 1,582.35 1,701.35 1,456.35 1,456.35 1,456.35 

Miscellaneous 844.20 58.05 571.16 596.92 1,156.01 

Miscellaneous – Training 2,036.75 387.00 1,424.02 3,191.69 6,161.84 

External Taxes 37,671.25 36,580.51 38,898.59 40,516.84 42,295.37 

Other Non-Expenditures - - - - - 

Interfund Loan to C/E for Fire 

Equip. 
- - - 65,000.00 - 

PWTF Well 2 and 3 – Loan 

Principal 
91,670.71 79,691.20 79,691.20 79,691.20 79,691.20 

USDA Bonds – Principal (Loan 5 

and 6) 
14,500.26 14,975.35 15,466.01 14,191.10 14,656.06 

USDA Bond Loan 5 and 6 – 

Interest 
9,201.74 8,726.65 8,235.99 9,510.90 9,045.94 

PWTF Loan Repayment – Int, 

Wells 2 and 3 
6,682.70 6,375.30 5,976.84 5,578.39 5,179.93 

Capital Outlay – Other 

Improvement 
2,950.47 - - - - 

Capital Outlay – System 25,763.83 41,908.10 30,687.53 19,065.54 296,946.50 

Capital Outlay – Equipment 18,062.05 5,726.76 10,889.40 1,262.64 51,681.58 

Capital Outlay – Building - - - - 22,417.00 

Equipment Replacement Water - - 25,000.00 - - 

Transfer Out – Operating 40,000.00 - 40,000.00 40,000.00 73,175.00 

Transfer Out – To Managerial 

Fund 
- - - 25,000.00 63,175.00 

Unreserved Ending 

Cash/Investments 
- - - - - 

PWTF Loan Repayment - - - - - 

Total Expenditures 614,950.91 583,453.55 659,781.30 765,734.66 1,111,062.21 
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Historic Revenues 

 

Historic McCleary revenues are shown in Table 9-4.   

 

TABLE 9-4 

 

Summary of Historic McCleary Revenues 

 

Revenue Category 2015 2016 2017 2018 2019 

Water Sales 645,633.85 676,861.24 717,161.37 750,597.13 781,440.49 

Other Charges Related to Water 2,983.43 10,252.86 6,660.50 6,203.78 11,686.00 

New Water Connections 8,550.00 41,325.00 45,677.66 54,703.14 78,417.50 

Investment Interest 518.10 1,596.49 4,269.16 9,521.57 7,493.70 

ULID 96-01 Principal - 2,024.24 624.00 936.00 624.00 

Sale of Scrap and Junk 30.07 686.86 - 52.36 370.32 

Home Inspection Fee - - - - 75.00 

Other Miscellaneous Revenue - 607.66 25.00 25.00 237.33 

Interfund Loan Principal Fire 

Equip 
- - - 10,765.78 54,234.23 

Interfund Int. Principal Fire 

Equip 
- - - 155.78 373.57 

Other Non-Revenues - - - - - 

Total Revenues 658,415.99 733,697.35 774,424.12 833,560.22 934,961.51 

 

Historic Cash Flow 

 

Table 9-5 shows historic McCleary cash flow.   

 

TABLE 9-5 

 

Summary of Historic McCleary Cash Flow 

 
Item 2015 2016 2017 2018 2019 

Net Revenues(1) 1,105,573.71 1,224,320.15 1,415,290.72 1,589,069.64 1,758,296.49 

Total Expenditures 614,950.91 583,453.55 659,781.30 765,734.66 1,111,062.21 

Revenues – 

Expenditures 
490,622.80 640,866.60 755,509.42 823,334.98 647,234.28 

(1) Net Revenues include Total Revenues from Table 9-4 plus Unreserved Beginning Cash from the 

previous year (in 2014 the Unreserved Beginning Cash balance was $447,157.72). 
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PROJECTED EXPENSES AND REVENUES 
 

PROJECTED EXPENSES WITHOUT IMPROVEMENTS 

 

Based on historic expenses as shown in Table 9-3, annual expenses have been projected 

forward in Table 9-6.  Expense categories have been projected at varying rates discussed 

in the footnotes following Table 9-6. Note that this projection does not include capital 

and non-capital improvements identified in Chapter 8.   
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TABLE 9-6 

 

Projected McCleary Expenses Without Improvements 

 
Expense Category 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 

E911 Service Dispatch - - - - - - - - - - 

Salaries and Wages(1) 215,395.86 223,953.72 232,851.60 242,102.99 251,721.95 261,723.07 272,121.56 282,933.18 294,174.35 305,862.15 

Personnel Benefits(2) 117,505.95 123,221.94 129,215.97 135,501.58 142,092.95 149,004.95 156,253.17 163,853.99 171,824.53 180,182.80 

Operating – Supplies(3) 35,362.63 36,423.51 37,516.21 38,641.70 39,800.95 40,994.98 42,224.83 43,491.57 44,796.32 46,140.21 

Fuel(3) 4,832.75 4,977.73 5,127.06 5,280.87 5,439.30 5,602.48 5,770.55 5,943.67 6,121.98 6,305.64 

Office – Supplies(3) 1,658.34 1,708.09 1,759.33 1,812.11 1,866.47 1,922.46 1,980.14 2,039.54 2,100.73 2,163.75 

Professional Services(3) 19,408.44 19,990.69 20,590.41 21,208.13 21,844.37 22,499.70 23,174.69 23,869.93 24,586.03 25,323.61 

Prof. Services – Engineering(4) 500.00 500.00 500.00 500.00 500.00 500.00 500.00 500.00 500.00 500.00 

Prof. Services – WSP - - - - - - - - - - 

Prof. Services Legal(3) 1,081.50 1,113.95 1,147.37 1,181.79 1,217.24 1,253.76 1,291.37 1,330.11 1,370.01 1,411.11 

Communications(3) 5,472.66 5,636.84 5,805.94 5,980.12 6,159.52 6,344.31 6,534.64 6,730.68 6,932.60 7,140.57 

Travel(3) 350.91 361.44 372.28 383.45 394.95 406.80 419.00 431.57 444.52 457.86 

Advertising(3) 367.89 378.92 390.29 402.00 414.06 426.48 439.28 452.45 466.03 480.01 

Rental/lease Equipment(3) 847.14 872.55 898.73 925.69 953.46 982.06 1,011.52 1,041.87 1,073.13 1,105.32 

Insurance(3) 13,139.41 13,533.59 13,939.60 14,357.79 14,788.52 15,232.18 15,689.14 16,159.82 16,644.61 17,143.95 

Public Utility Service(3) 16,508.72 17,003.98 17,514.10 18,039.52 18,580.71 19,138.13 19,712.27 20,303.64 20,912.75 21,540.13 

Repair and Maintenance(3) 13,898.34 14,315.29 14,744.75 15,187.09 15,642.70 16,111.98 16,595.34 17,093.20 17,606.00 18,134.18 

State Permits and Fees(3) 1,576.47 1,623.76 1,672.47 1,722.65 1,774.33 1,827.56 1,882.38 1,938.85 1,997.02 2,056.93 

Miscellaneous(3) 664.63 684.56 705.10 726.25 748.04 770.48 793.60 817.41 841.93 867.19 

Miscellaneous-training(3) 2,719.47 2,801.05 2,885.08 2,971.64 3,060.78 3,152.61 3,247.19 3,344.60 3,444.94 3,548.29 

External Taxes(3) 40,368.29 41,579.34 42,826.72 44,111.52 45,434.86 46,797.91 48,201.85 49,647.90 51,137.34 52,671.46 

Other Non-expenditures - - - - - - - - - - 

Interfund Loan to C/E for Fire 

Equip. 
- - - - - - - - - - 

PWTF Well 2 and 3 – Loan 

Principal 
80,000.00 80,000.00 80,000.00 80,000.00 80,000.00 80,000.00 80,000.00 80,000.00 80,000.00 80,000.00 

USDA Bonds - Principal (Loan 5 

and 6) 
13,750.00 13,750.00 13,750.00 13,750.00 13,750.00 13,750.00 13,750.00 13,750.00 13,750.00 13,750.00 
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TABLE 9-6 – (continued) 

 

Projected McCleary Expenses Without Improvements 

 
Expense Category 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 

USDA Bond Loan 5 and 6 – 

Interest(5) 8,898.64 8,753.73 8,611.19 8,470.97 8,333.02 8,197.33 8,063.85 7,932.54 7,803.36 7,676.30 

PWTF Loan – Interest Well 

2&3(5) 4,839.04 4,520.59 4,223.10 3,945.18 3,685.55 3,443.01 3,216.43 3,004.76 2,807.02 2,622.29 

Capital Outlay – Other 

Improvement 
- - - - - - - - - - 

Capital Outlay – System - - - - - - - - - - 

Capital Outlay – Equipment(3) 18,050.22 18,591.73 19,149.48 19,723.96 20,315.68 20,925.15 21,552.91 22,199.49 22,865.48 23,551.44 

Capital Outlay – Building - - - - - - - - - - 

Equipment Replacement Water(6) 5,000.00 5,000.00 5,000.00 5,000.00 5,000.00 5,000.00 5,000.00 5,000.00 5,000.00 5,000.00 

Transfer Out – Operating(7) 40,000.00 40,000.00 40,000.00 40,000.00 40,000.00 40,000.00 40,000.00 40,000.00 40,000.00 40,000.00 

Transfer Out – To Managerial 

Fund 
- - - - - - - - - - 

Unreserved Ending 

Cash/Investments 
- - - - - - - - - - 

PWTF Loan Repayment - - - - - - - - - - 

Total Expenditures 662,197.28 681,297.00 701,196.77 721,926.98 743,519.43 766,007.40 789,425.71 813,810.78 839,200.69 865,635.20 

(1) Salaries and Wages have been projected to increase 4.0% per year based on the average % increase in years 2015-2019. 

(2) Personnel Benefits have been projected to increase 4.9% per year based on the average % increase in years 2015-2019. 

(3) All line items designated with this footnote have been projected to increase 3.0% per year based on the average of the preceding 5 years (2015-2019). 

(4) Professional Services – Engineering is projected to remain constant at $500 annually. 

(5) USDA Bond Loan 5&6 Interest and PWTF Loan Repayment Interest are projected to decrease by the average % of the preceding 5 years (2015-2019). 

(6) Equipment Replacement is projected to remain constant at $5,000 annually. 

(7) Transfer Out – Operating is projected to remain constant at $40,000 annually, which is the average of the preceding 5 years (2015-2019). 

 

PROJECTED REVENUES  

 

Based on historic revenues as shown in Table 9-4, annual revenues have been projected forward in Table 9-7. Revenue 

categories have been projected at varying rates described in the footnotes following Table 9-7.    
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TABLE 9-7 

 

Projected McCleary Revenues 

 
Revenue Category 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 

Water Sales(1) 808,009.47 835,481.79 863,888.17 893,260.37 923,631.22 955,034.68 987,505.86 1,021,081.06 1,055,797.82 1,091,694.94 

Other Charges Related to 

Water(2) 

7,784.03 8,017.55 8,258.08 8,505.82 8,761.00 9,023.83 9,294.54 9,573.38 9,860.58 10,156.40 

New Water Connections(3) 36,000.00 36,000.00 36,000.00 36,000.00 36,000.00 36,000.00 36,000.00 36,000.00 36,000.00 36,000.00 

Investment Interest(2) 4,820.20 4,964.80 5,113.75 5,267.16 5,425.18 5,587.93 5,755.57 5,928.24 6,106.08 6,289.27 

ULID 96-01 Principal(2) 866.90 892.90 919.69 947.28 975.70 1,004.97 1,035.12 1,066.17 1,098.16 1,131.10 

Sale of Scrap and Junk(2) 234.76 241.80 249.06 256.53 264.22 272.15 280.32 288.72 297.39 306.31 

Home Inspection Fee - - - - - - - - - - 

Other Miscellaneous 

Revenue(2) 

184.37 189.90 195.60 201.46 207.51 213.73 220.14 226.75 233.55 240.56 

Interfund Loan Principal 

Fire Equip 

- - - - - - - - - - 

Interfund Int. Principal 

Fire Equip 

- - - - - - - - - - 

Other Non-Revenues(2) 341.76 352.01 362.57 373.45 384.65 396.19 408.08 420.32 432.93 445.92 

Total Revenues 858,241.48 886,140.76 914,986.91 944,812.07 975,649.48 1,007,533.49 1,040,499.63 1,074,584.64 1,109,826.51 1,146,264.49 

(1) Water Sales revenues have been projected to increase 3.4 percent per year based on the average percent increase in years 2015-2019.   

(2) All line items designated with this footnote have been projected to increase 3.0 percent per year based on the average of the preceding 5 years (2015-2019). 

(3) New Water Connections are projected to increase by 12 connections per year. 

 

PROJECTED BALANCE SHEET WITH IMPROVEMENTS 

 

Table 9-8 shows the projected McCleary balance sheet based on projected expenses, revenues, and capital and non-capital 

improvements.  The beginning fund balance for 2020 is revenues minus expenditures at the end of 2019 from Table 9-5.  A 

3 percent per year inflation rate has been assumed for capital and non-capital improvements after 2020.   
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TABLE 9-8 

 

Projected McCleary Balance Sheet 

 

Project ID Project Description 

Estimated Cost at Year of Construction(1) 

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 

CAPITAL IMPROVEMENTS 

Source of Supply 

SO-1A Studies and Permitting for New 500 gpm Well  $ - $ - $ - $ - $ - $ - $ - $ - $50,671  $ - 

SO-1B Drill and Equip New 500 gpm Well $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

Storage 

R-1 Reservoir Cleaning and Repairs $ - $ - $ - $ - $ - $11,593  $ - $ - $ - $ - 

Distribution System 

D-1 Ash Street $35,000  $ - $ - $ - $ - $ - $ - $ - $ - $ - 

D-2 9th Street $ - $ - $ - $ - $169,952  $ - $ - $ - $ - $ - 

D-3 Pine Street $ - $46,350  $ - $ - $ - $ - $ - $ - $ - $ - 

D-4 4th Street $ - $ - $ - $ - $ - $289,819  $ - $ - $ - $ - 

D-5 Mommsen Road $ - $ - $ - $ - $ - $ - $281,796  $ - $ - $ - 

D-6A Powerline Corridor $29,000  $29,870  $30,766  $31,689  $ - $ - $ - $ - $ - $ - 

D-6B Trenchless Water Main Installation $ - $317,240  $ - $ - $ - $ - $ - $ - $ - $ - 

D-6C Ash Street and 8th Street $ - $ - $ - $278,645  $ - $ - $ - $ - $ - $ - 

D-7 Reservoir Line Replacement $ - $ - $332,062  $ - $ - $ - $ - $ - $ - $ - 

D-8 Summit Road Phase 1 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

D-9 Summit Road Phase 2 $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

D-10 Simpson Avenue $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

D-11 Mox Chehalis Road Extension $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

Water Use Efficiency 

E-1 Leak Detection and Repair $15,000  $15,450  $15,914  $16,391  $16,883  $17,389  $17,911  $18,448  $19,002  $19,572 

E-2 Water Meter Replacement Program $5,000  $5,150  $5,305  $5,464  $5,628  $5,796  $5,970  $6,149  $6,334  $6,524 

Subtotal, Capital Improvements $84,000  $414,060  $384,046  $332,189  $192,462  $324,597  $305,677  $24,597  $76,006  $26,095 

NON-CAPITAL IMPROVEMENTS 

E-3 Water Use Efficiency Program Promotion $2,500 $2,575 $2,652 $2,732 $2,814 $2,898 $2,985 $3,075 $3,167 $3,262 

W-1 Wellhead Protection Notifications $1,300 $ - $ - $ - $ - $ - $ - $ - $ - $ - 

P-1 Water System Plan $ - $ - $ - $ - $ - $ - $ - $ - $ - $ - 

Subtotal, Non-Capital Improvements $3,800 $2,575 $2,652 $2,732 $2,814 $2,898 $2,985 $3,075 $3,167 $3,262 

TOTAL OF CAPITAL AND NON-CAPITAL IMPROVEMENTS $87,800 $416,635 $386,698 $334,921 $195,276 $327,495 $308,663 $27,672 $79,173 $29,357 

PROJECTED EXPENSES WITHOUT IMPROVEMENTS(2) $662,197 $681,297 $701,197 $721,927 $743,519 $766,007 $789,426 $813,811 $839,201 $865,635 

PROJECTED EXPENSES INCLUDING IMPROVEMENTS $749,997 $1,097,932 $1,087,895 $1,056,848 $938,795 $1,093,502 $1,098,088 $841,483 $918,374 $894,993 

PROJECTED REVENUES(3) $858,241 $886,141 $914,987 $944,812 $975,649 $1,007,533 $1,040,500 $1,074,585 $1,109,827 $1,146,264 

REVENUES MINUS EXPENSES WITHOUT IMPROVEMENTS $196,044 $204,844 $213,790 $222,885 $232,130 $241,526 $251,074 $260,774 $270,626 $280,629 

REVENUES MINUS EXPENSES INCLUDING IMPROVEMENTS $108,244 $(211,791) $(172,908) $(112,036) $36,854 $(85,969) $ (57,589) $233,102 $191,453 $251,272 

BEGINNING FUND BALANCE(4) $647,234 $755,478 $543,687 $370,779 $258,744 $295,598 $209,629 $152,040 $385,142 $ - 

ENDING FUND BALANCE $755,478 $543,687 $370,779 $258,744 $295,598 $209,629 $152,040 $385,142 $576,595 $827,867 

ENDING FUND BALANCE > 1/8 ANNUAL EXPENSES YES YES YES YES YES YES YES YES YES YES  
(1) Costs of capital and non-capital improvements have been projected to increase at 3% per year from current (year 2020) costs.  See Table 8-1 for current (year 2020) costs.  

(2) Projected Expenses Without Improvements are from Table 9-6. 

(3) Projected Revenues are from Table 9-7. 

(4) Beginning Fund Balance in 2020 is Revenues – Expenditures for 2019 from Table 9-5.  Beginning fund balance for other years is the ending fund balance for the previous year. 

  



Gray & Osborne, Inc., Consulting Engineers 

9-10 City of McCleary 

November 2020 Water System Plan 

Page Intentionally Left Blank 



Gray & Osborne, Inc., Consulting Engineers 

City of McCleary 9-11 

Water System Plan November 2020 

 

FINANCIAL VIABILITY 
 

According to the Department of Health Financial Viability Manual, the financial health 

of a utility may be judged by employing the following four financial viability tests: 

 

(1) Revenues minus Expenses  0. 

(2) Operating Cash Reserve  1/8 x Annual Operating Expenses. 

(3) Emergency Reserves  Cost of the Most Vulnerable Facility. 

(4) Rates  1.5 percent of Median Household Income (MHI). 

 

(1) The first Financial Viability test is that revenues minus expenses must be greater 

than or equal to zero.  Table 9-5 shows that McCleary’s water system revenues 

have always been greater than expenses over the data period, and Table 9-8 shows 

that this is projected to continue over the 10-year planning period (see the line 

item “Revenues Minus Expenses Without Improvements” in the table). 

 

(2) The second Financial Viability test is that operating cash reserves must be greater 

than one eighth of annual operating expenses.  According to the DOH Financial 

Viability Manual, operating expenses do not include debt or capital costs.  

Table 9-8 demonstrates that the projected operating cash balance is greater than 

one eighth of annual operating expenses. 

 

(3) The third Financial Viability test requires the water utility to have an emergency 

reserve equal to the cost of replacing the system’s most vulnerable facility.  Based 

on the recent history of water main breaks, the most vulnerable facility that the 

utility would be repairing is a major water main.  Table 9-8 shows projected 

ending fund balances ranging from $152,040 to $827,867.  The cost for a major 

water main repair is generally below $50,000.  Therefore, the utility has the 

resources available to respond to replace the system’s most vulnerable facility. 

 

(4) The fourth Financial Viability test is that water utility rates should not exceed 

1.5 percent of Median Household Income (MHI) for the utility service area.  

According to the United States Census Bureau’s 2013-2017 American Community 

Survey 5- Year Estimate, the median household income for the City of McCleary 

is $50,380.  One and one half percent of $50,380 is $755.70 per year or $62.98 

per month.  As shown in Table 9-1, the City’s residential water rate inside city 

limits is $72.50, which exceeds 1.5 percent of the City’s MHI.  Therefore, this 

fourth Financial Viability test is not met by the City. 

 

RATE STRUCTURE ANALYSIS 
 

The City’s current rate structure includes both a base charge, which applies to all 

customers regardless of meter size and a surcharge for water use in excess of 500 cubic 

feet in a 1-month period.  Consumption charges that encourage the efficient use of water 
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include increasing block rates, which have a per-unit charge that increases as water 

consumption increases, and seasonal rates, which include an additional charge for water 

use above a certain threshold during months when system demand is highest. 

 

CONCLUSIONS AND RECOMMENDATIONS 
 

Based on our review of McCleary’s water system finances and planned capital and non-

capital improvements, the current rate structure is sufficient to fund maintenance, 

operations, and proposed improvements over the entire 10-year planning period (2020 – 

2029).  Additional capital improvements as discussed in Chapter 8, such as those 

proposed outside of the 10-year planning period, could be funded by some combination 

of rates, developer funding, and/or through loan funding.  McCleary may look into the 

availability of low interest loans from funding sources such as Drinking Water State 

Revolving Fund (DWSRF) and the United States Department of Agriculture (USDA) 

Rural Development.  Any of these loans would ultimately be paid back through rates.  

McCleary’s water rates exceed the DOH recommended fourth Financial Viability test, 

which states that water utility rates should not exceed 1.5 percent of the MHI for the 

utility service area.  Therefore, it is recommended that water utility rates should remain 

stable unless there are changes to the water service area or significant changes within 

McCleary’s customer base.  



APPENDIX A 

 

CITY OF MCCLEARY WATER FACILITIES INVENTORY 

(WFI) 2017 

 

SANITARY SURVEY (2013) 

 

  









































APPENDIX B 

 

WATER RIGHTS 

 

WATER RIGHTS SELF-ASSESSMENT 

 

  

















APPENDIX C 

 

MCCLEARY MUNICIPAL CODE TITLES 13.04, 13.08, 

13.20, 13.24, 13.34 

 

ORDINANCE NO. 742 – AMENDING MUNICIPAL CODE 

 

CONNECTION FEE SCHEDULE 

 

  















































































APPENDIX D 

 

CITY OF MCCLEARY DEVELOPMENT STANDARDS 

 

IFC TABLE B105.1 

 

LETTER FROM CITY OF MCCLEARY FIRE CHIEF 

APPROVING THE NESTING OF FIRE SUPPRESSION 

AND STANDBY STORAGE (OCTOBER 17, 2019) 

  

















































































APPENDIX E 

 

CROSS-CONNECTION CONTROL AND BACKFLOW 

PREVENTION MANUAL  

 

CROSS-CONNECTION CONTROL DEVICE TESTING 

RESULTS 

  



































































APPENDIX F 

 

DUTY TO SERVICE REQUIREMENT 

 

SAMPLE COMPLAINT FORM 

  



























APPENDIX G 

 

CONSUMER CONFIDENCE REPORT 2019 

  







APPENDIX H 

 

SUMMARY OF WATER QUALITY REGULATIONS 

 

VOC/SOC/IOC/ASBESTOS/BACTERIOLOGICAL/DBP 

EXCEEDANCES 

 

WATER QUALITY MONITORING SCHEDULE 

  





































APPENDIX I 

 

DISINFECTION BYPRODUCTS MONITORING PLAN 

(DBP) 

 

COLIFORM MONITORING PLAN 

  



 

Coliform Monitoring Plan for: City of McCleary 
 
A. System Information    Plan Date: January 2020 

Water System Name 

City of McCleary 

County 

Grays Harbor 

System I.D. Number 

52250 U 

Name of Plan Preparer 

Eric Noah 

Position 

Consultant 

Daytime Phone  

360-292-7481 

Sources: DOH Source Number, Source 
Name, Well Depth, Pumping Capacity 

S02 – Well No. 2 

S03 – Well No. 3 

Storage: List and Describe 500,000 gallon –steel, 150,000 gallon - steel 

 
Treatment: Source Number & Process All sources – sodium hypochlorite, pyrolusite catalytic 

oxidation and filtration 

Pressure Zones: Number and name Single pressure zone 

Population by Pressure Zone 1,684 persons 

Number of Routine Samples Required Monthly by Regulation: 2 (July and August) 

3 (Sept. through June) 

Number of Sample Sites Needed to Represent the Distribution System: 3 

*Request DOH Approval of Triggered Source Monitoring Plan? 

 

Yes    No  

*If approval is requested a fee will be charged for the review. 

 
B. Laboratory Information 

Laboratory Name 

Water Management Laboratories 

wat 

Office Phone 253-531-3121 

After Hours Phone 253-531-3121 

 Address 

1515 80th Street East 

Tacoma, Washington 98404 

 

Cell Phone    -   -     

Email       

Hours of Operation 

Mon-Fri: 8:00 AM to 5:00 PM, Saturday: 9:00 AM to 12:00 PM, Sunday: Closed 

Contact Name 

Diane DuMond 

Emergency Laboratory Name 

      

Office Phone    -   -     

After Hours Phone    -   -     

 Address 

      

 

Cell Phone    -   -     

Email       

Hours of Operation 

      



 

Contact Name 

      

 
 

C. Wholesaling of Groundwater 

 Yes No 

We are a consecutive system and purchase groundwater from 
another water system. 

  

If yes, Water System Name:  

      

 
 

 
Contact Name:       

Telephone Numbers 

Office    -   -               After Hours    -   -     

We sell groundwater to other public water systems.   

If yes, Water System Name:  

      

 
 

 
Contact Name:       

Telephone Numbers 

Office    -   -               After Hours    -   -     

If yes, Water System Name:  

      

 
 

 
Contact Name:       

Telephone Numbers 

Office    -   -               After Hours    -   -     

If yes, Water System Name:  

      

 
 

 
Contact Name:       

Telephone Numbers 

Office    -   -               After Hours    -   -     

If yes, Water System Name:  

      

 
 

 
Contact Name:       

Telephone Numbers 

Office    -   -               After Hours    -   -     

If yes, Water System Name:  

      

 
 

 
Contact Name:       

Telephone Numbers 

Office    -   -               After Hours    -   -     



 

D. Routine, Repeat, and Triggered Source Sample Locations* 

Location/Address for 
Routine Sample Sites 

Location/Address for 
Repeat Sample Sites 

Groundwater Sources for 
Triggered Sample Sites** 

X1. 700 W. Maple  1-1. 700 W. Maple  S01___ 

  1-2. City Wells  S___ 

  1-3. 100 S. 3rd Street  S___ 

    S___ 

    S___ 

X2. 10 McCleary Rd  2-1. 10 McCleary Road  S01___ 

  2-2. 700 W. Maple  S___ 

  2-3. City Wells  S___ 

    S___ 

    S___ 

X3. 100 S. 3rd St.  3-1. 100 S. 3rd Street  S01___ 

  3-2. 10 McCleary Road  S___ 

  3-3. City Wells  S___ 

    S___ 

    S___ 

X4. City Wells  4-1. City Wells  S01___ 

  4-2. 100 S. 3rd Street  S___ 

  4-3. 10 McCleary Road  S___ 

    S___ 

    S___ 

 
*NOTE:  If you need more than three routine samples to cover the distribution system, attach additional sheets as 
needed. 

** When you collect the repeats, you must sample every groundwater source that was in use when the 
original routine sample was collected. 
 

Important Notes for Sample Collector: 
 

1. Routine Sample Sites are collected the first 3 Tuesdays of each month. 



 

2. Check the sample tap before filling the bottle to make sure there is no reason 
to invalidate the sample result. 

 



 

E. Reduced Triggered Source Monitoring Justification (add sheets as needed):  

      

 

F. Routine Sample Rotation Schedule 

Month Routine Site(s) Month Routine Site(s) 

January X1, X3, X4 July X1, X2, X3 

February X1, X2, X4 August X2, X3, X4 

March X1, X2, X3 September X1, X3, X4 

April X2, X3, X4 October X1, X2, X4 

May X1, X3, X4 November X1, X2, X3 

June X1, X2 X4 December X2, X3, X4 

 

G. Level 1 and Level 2 Assessment Contact Information 

Name 

Kevin Trewhella, Water Manager 

Office Phone 360-495-3217 
After Hours Phone 360-521-2058  

Address 

100 S. Third St. 
McCleary, WA 98557 

 

Email: kevint@cityofmccleary.com 

 

Name 

Todd Baun, Public Works Director 

Office Phone 360-495-3667 
After Hours Phone 360-470-1422 
 

Address 

100 S. Third St. 
McCleary, WA 98557 

 

Email:  toddb@cityofmccleary.com 

 

mailto:kevint@cityofmccleary.com
mailto:toddb@cityofmccleary.com


 

H. E. coli-Present Sample Response 

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. 

    

We document all water main breaks, construction & repair 
activities, and low pressure and outage incidents. 

    

We can easily access and review documentation on water main 
breaks, construction & repair activities, and low pressure and 
outage incidents. 

    

Our Cross-Connection Control Program is up-to-date.     

We test all cross-connection control devices annually as required, 
with easy access to the proper documentation. 

    

We routinely inspect all treatment facilities for proper operation.     

We identified one or more qualified individuals who are able to 
conduct a Level 2 assessment of our water system. 

    

We have procedures in place for disinfecting and flushing the 
water system if it becomes necessary. 

    

We can activate an emergency intertie with an adjacent water 
system in an emergency. 

    

We have a map of our service area boundaries.     

We have consumers who may not have access to bottled or boiled 
water. 

    

There is a sufficient supply of bottled water immediately available 
to our customers who are unable to boil their water. 

    

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. 

    

We have messages prepared and translated into different 
languages to ensure our consumers will understand them. 

    

We have the capacity to print and distribute the required number of 
notices in a short time period. 

    

Policy Direction Yes No N/A 
To Do 
List 

We have discussed the issue of E. coli-present sample results with 
our policy makers. 

    

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. 

    

(Cont.) 



 

 

Distribution System E. coli Response Checklist 

Potential Public Notice Delivery Methods Yes No N/A 
To Do 
List 

It is feasible to deliver a notice going door-to-door.     

We have a list of all of our customers’ addresses.     

We have a list of customer telephone numbers or access to a 
Reverse 9-1-1 system. 

    

We have a list of customer email addresses.     

We encourage our customers to remain in contact with us using 
social media. 

    

We have an active website we can quickly update to include 
important messages. 

    

Our customers drive by a single location where we could post an 
advisory and expect everyone to see it. 

    

We need a news release to supplement our public notification 
process.  

    

 

 

Distribution System E. coli Response Plan 

If we have E. coli in our distribution system we will immediately: 

1. Call DOH. 

2. Collect repeat and triggered source samples per Part D. Collect additional investigative samples as 
necessary. 

3.    Inspect our water system facilities for proper operation. 

4.    Review any new construction activities, water main breaks, and power outages that have occurred 
during the previous month. 

5.    Review Cross-Connection Control Program status. 

6.   Discuss with DOH whether to issue a Health Advisory based on the findings of steps 3-5. 

 

 

 



 

 

E. coli-Present Triggered Source Sample Response Checklist –  

All Sources 

Background Information Yes No N/A 
To Do 
List 

We review our sanitary survey results and respond to any 
recommendations affecting the microbial quality of our water 
supply. 

    

We address any significant deficiencies identified during a sanitary 
survey. 

    

There are contaminant sources within our Wellhead Protection 
Area that could affect the microbial quality of our source water, 
and 

If yes, we can eliminate them. 

 

 

 

 

 

 

 

 

 

 

 

 

We routinely inspect our well site(s).     

We have a good raw water sample tap installed at each source.     

After we complete work on a source, we disinfect the source, flush, 
and collect an investigative sample.     

Public Notice Yes No N/A 
To Do 
List 

We discussed the requirement for immediate public notice of an E. 
coli-present source sample result with our water system’s 
governing body (board of directors or commissioners) and 
received direction from them on our response plan. 

    

We discussed the requirement for immediate public notice of an E. 
coli-present source sample result with our wholesale customers 
and encouraged them to develop a response plan. 

    

We have prepared templates and a communications plan that will 
help us quickly distribute our messages. 

    

 

 

 



 

 

E. coli-Present Triggered Source Sample Response Checklist – Source S01_* 

Alternate Sources Yes No N/A 
To Do 
List 

We can stop using this source and still provide reliable water 
service to our customers. 

    

We have an emergency intertie with a neighboring water system 
that we can use until corrective action is complete (perhaps for 
several months). 

    

We can provide bottled water to all or part of the distribution 
system for an indefinite period. 

    

We can quickly replace our existing source of supply with a more 
protected new source. 

    

Temporary Treatment Yes No N/A 
To Do 
List 

This source is continuously chlorinated, and our existing facilities 
can provide 4-log virus treatment (CT = 6) before the first 
customer. 

If yes, at what concentration? _____ mg/L 

    

We can quickly introduce chlorine into the water system and take 
advantage of the existing contact time to provide 4-log virus 
treatment to a large portion of the distribution system. 

    

We can reduce the production capacity of our pumps or alter the 
configuration of our storage quantities (operational storage) to 
increase the amount of time the water stays in the system before 
the first customer to achieve CT = 6. 

    

We can alter the demand for drinking water (maximum day or peak 
hour) through conservation messages to increase the time the 
water is in the system prior to the first customer in order to achieve 
4-log virus treatment with chlorine. 

    

*NOTE:  If your system has multiple sources, you may want to complete a separate checklist for each source. 

 

E. coli-Present Triggered Source Sample Response Plan – Source S01___ 

If we have E. coli in Source S01 water we will immediately: 

1. Call DOH. 

2.   Distribute required notice.  Advise customers to boil their water prior to consumption until advised water 
source is safe to drink.  

3.   Locate a source of bottled water to supply nonresidential customers with a long-term supply of bottled 
water for individuals who cannot boil their water  

4.   Working with DOH, begin work on corrective action plan to provide 4-log virus treatment of the source.
  

  

 



 

I. System Map 

 

 

 





APPENDIX J 

 

HYDRAULIC MODELING RESULTS 

  

























































APPENDIX K 

 

ACCOUNTED FOR WATER TABULATION 

  























APPENDIX L 

 

CITY OF MCCLEARY WELLHEAD PROTECTION 

DOCUMENTATION 

 

WELLHEAD/AQUIFER PROTECTION LETTER/MAP TO 

PROPERTY OWNERS 

  











































































































































APPENDIX M 

 

EXAMPLE MAINTENANCE AND MONITORING FORMS 

 

ORCAA RULE 6.3.4 – DISPOSAL OF ASBESTOS 

CONTAINING WASTE MATERIAL 

  

















APPENDIX N 

 

EMERGENCY RESPONSE CONTINGENCY PLAN 

 

  







































APPENDIX O 

 

SUGGESTED BOIL WATER NOTICE 

  

























































APPENDIX P 

 

DETAILED COST ANALYSES  

(CAPITAL IMPROVEMENT PLAN) 

  































APPENDIX Q 

 

ORDINANCE NO.___________ - CITY ADOPTION OF WSP 

 

MEETING MINUTES ADOPTING WSP 

 

LOCAL GOVERNMENT CONSISTENCY – GRAYS 

HARBOR 

 

LOCAL GOVERNMENT CONSISTENCY – CITY OF 

MCCLEARY 

 

 



ORDINANCE NO. XXXX

AN ORDINANCE RELATING TO PUBLIC
UTILITIES, AUTHORIZING THE ADOPTION OF
THE CITY’S CROSS CONNECTION CONTROL
AND BACKFLOW PREVENTION MANUAL,
ADDING A NEW SECTION TO 13.04.200
BACKFLOW PREVENTION DEVICES

RECITALS:

1. The City operates and maintains a water system for the residents and
businesses within its water service area.

2. The Washington Department of Health requires water utilities to
implement and maintain a Cross Connection Control Program per
WAC 246-290-490.

3. The Washington Department of Health sets the standards for the Cross
Connection Control Program and requires the water utility to enforce
said requirements.

4. The Washington Department of Health requires the utility to obtain a
Cross Connection Control Specialist(s) to oversee said Cross
Connection Control Program.

NOW, THEREFORE, BE IT ORDAINED AS FOLLOWS BY THE CITY
COUNCIL OF THE CITY OF MCCLEARY:

SECTION 1:  There shall be added to Chapter 13.04.200 of the Municipal Code a
new section to read as follows:

The City of McCleary adopts the City’s Cross Connection Control and Backflow
Prevention Manual, which is included as an appendix in the City’s Water System
Comprehensive Plan.

The Plan establishes minimum cross connection control operating policies
provides guidelines and requirements for installation, testing, and maintenance of
approved backflow devices and establishes permitting, and inspection
requirements for existing and new protection devices.

Additionally, the Plan establishes minimum standards for the City to protect the
public potable water supply from possible contamination of pollution due to
backflow or back siphon from a customer’s private internal system into the public
potable water system.





 Local Government Consistency Determination Form 

 

Water System Name:  City of McCleary _________________________________ PWS ID:  52250 U   

Planning/Engineering Document Title:  Water System Plan ____________ Plan Date:  November 2020  _____     

Local Government with Jurisdiction Conducting Review:  City of McCleary    

Before the Department of Health (DOH) approves a planning or engineering submittal under Section 100 

or Section 110, the local government must review the documentation the municipal water supplier 

provides to prove the submittal is consistent with local comprehensive plans, land use plans and 

development regulations (WAC 246-290-108). Submittals under Section 105 require a local consistency 

determination if the municipal water supplier requests a water right place-of-use expansion. The review 

must address the elements identified below as they relate to water service.   

By signing this form, the local government reviewer confirms the document under review is consistent 

with applicable local plans and regulations. If the local government reviewer identifies an inconsistency, 

he or she should include the citation from the applicable comprehensive plan or development regulation 

and explain how to resolve the inconsistency, or confirm that the inconsistency is not applicable by 

marking N/A. See more instructions on reverse.  

  
For use by water 

system  

For use by local 

government  

Local Government Consistency Statement 
Identify the 

page(s) in 

submittal   

Yes  or  

Not Applicable 

a) The water system service area is consistent with the adopted land use 

and zoning within the service area. 

Pgs 1-12 – 

1-14 
  

b) The growth projection used to forecast water demand is consistent 

with the adopted city or county’s population growth projections. If a 

different growth projection is used, provide an explanation of the 

alternative growth projection and methodology. 

 Pgs 2-12 – 

2-14 
  

c) For cities and towns that provide water service: All water service area 

policies of the city or town described in the plan conform to all 

relevant utility service extension ordinances.   

Pgs 1-14 -1-

20, and 7-3 

– 7-7  

  

d) Service area policies for new service connections conform to the 

adopted local plans and adopted development regulations of all 

cities and counties with jurisdiction over the service area. 

Pgs 1-14 

thru 1-20  
  

e) Other relevant elements related to water supply are addressed in the 

water system plan, if applicable. This may include Coordinated Water 

System Plans, Regional Wastewater Plans, Reclaimed Water Plans, 

Groundwater Management Area Plans, and the Capital Facilities 

Element of local comprehensive plans. 

Capital 

Facilities 

Element in 

Local Plan  

  

 

I certify that the above statements are true to the best of my knowledge and that these specific elements 

are consistent with adopted local plans and development regulations. 

  _________________________________________________________________________   ______________ 

Signature Date 

   _________________________________________________________________________  

Printed Name, Title, & Jurisdiction 



 

February 2016 
Page 2 of 2 

Consistency Review Guidance  

For Use by Local Governments and Municipal Water Suppliers 

This checklist may be used to meet the requirements of WAC 246-290-108.  When using an alternative 

format, it must describe all of the elements; 1a), b), c), d), and e), when they apply. 

For water system plans (WSP), a consistency review is required for the service area and any 

additional areas where a municipal water supplier wants to expand its water right’s place of use. 

For small water system management programs, a consistency review is only required for areas 

where a municipal water supplier wants to expand its water right’s place-of-use.  If no water right 

place-of-use expansion is requested, a consistency review is not required.    

For engineering documents, a consistency review is required for areas where a municipal water 

supplier wants to expand its water right’s place-of-use (water system plan amendment is required). 

For noncommunity water systems, a consistency review is required when requesting a place-of-use 

expansion. All engineering documents must be submitted with a service area map (WAC 246-290-

110(4)(b)(ii)).  

A) Documenting Consistency:  The planning or engineering document must include the following 

when applicable.  

a) A copy of the adopted land use/zoning map corresponding to the service area. The uses 

provided in the WSP should be consistent with the adopted land use/zoning map. Include any 

other portions of comprehensive plans or development regulations that relate to water supply 

planning.  

b) A copy of the growth projections that correspond to the service area. If the local population 

growth projections are not used, explain in detail why the chosen projections more accurately 

describe the expected growth rate. Explain how it is consistent with the adopted land use. 

c) Include water service area policies and show that they are consistent with the utility service 

extension ordinances within the city or town boundaries. This applies to cities and towns only. 

d) All service area policies for how new water service will be provided to new customers. 

e) Other relevant elements the Department of Health determines are related to water supply 

planning. See Local Government Consistency – Other Relevant Elements, Policy B.07, 

September 2009.   

B) Documenting an Inconsistency:  Please document the inconsistency, include the citation from the 

comprehensive plan or development regulation, and explain how to resolve the inconsistency.  

C) Documenting a Lack of Local Review for Consistency:  Where the local government with jurisdiction 

did not provide a consistency review, document efforts made and the amount of time provided to the 

local government for review. Please include: name of contact, date, and efforts made (letters, phone calls, 

and emails). To self-certify, please contact the DOH Planner. 
 

The Department of Health is an equal opportunity agency.  For persons with disabilities, this document is available on request in other 

formats.  To submit a request, please call 1-800-525-0127 (TTY 1-800-833-6388). 
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