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CHAPTER 1 

DESCRIPTION OF WATER SYSTEM 

INTRODUCTION 

Gibbs & Olson has been authorized by the City of Tenino to prepare this Water System Plan 
(WSP) Update for the purpose of identifying capital improvements, operational programs and 
financial guidelines for the next ten-year planning period.  The WSP is intended to be a 
comprehensive planning tool and meet the regulatory requirements of Chapter 246-290 of the 
Washington Administrative Code (WAC), specifically WAC 246-290-100. 

OWNERSHIP AND MANAGEMENT 

The water system (Washington State Department of Health (DOH) ID #87400) is owned and 
operated by the City and serves the City and surrounding areas.  Tenino 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 utility operation and 
maintenance. The City Council is responsible for enacting policies that govern the operations of 
the City. The Tenino Planning Commission is a volunteer board comprised of five citizens who 
review and make recommendations to the city council on development proposals, subdivisions, 
rezones, and long-range planning projects, such as changes to the Land Development 
Regulations and Comprehensive Plan. Responsible parties involved with the water system are 
as follows: 

Mayor City Council 
Planning Commission 

Members 

Wayne Fournier Linda Gotovac Dave Watterson 

 Elaine Klamn William Rutherford 

Clerk-Treasurer John O'Callahan Darnella Stenzel 

Jen Scharber Rachel Davidson Alex Murray 

 Jason Lawton  

Public Works Building Department City Planner 

Troy Cannon Rene Durand Dan Penrose 

 

Mailing address:   City of Tenino, Public Works Department 
    P.O. Box 4019 
    149 S. Hodgden Street 

Tenino, WA  98589 
    Phone (360) 264-2368 / Fax (360) 264-5772 
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SYSTEM BACKGROUND 

The City is located in Thurston County approximately 12 miles south of the City of Olympia.  A 
vicinity map is shown in Figure I-1.  Based on information from the Tenino Comprehensive Plan 
(TCP), the City is located on the historic Oregon Trail.  In 1872 a railroad line from the Columbia 
River to Tenino’s Hodgden Street was completed.  This was the closest mainline rail 
transportation to Olympia, which was not served by rail at that time.  From the Tenino depot, two 
stagecoaches ran daily to the capitol city.  A branch line to Olympia was completed in 1878.  
Sandstone quarries came after the railroads and were a major industry in the City for several 
decades.  In 1888, Van Tine and Fentons’ Tenino Stone Company founded the first quarry, now 
the site of the City pool.  This development was followed by the Eureka Sandstone Company on 
the east side of the City and later the Hercules Stone Company on the west side of the City. 
 
By 1912, concrete had become a widely used construction material, and the sandstone industry 
declined.  However, the quarries operated until the 1930’s.  With the hope for another source of 
prosperity, exploratory oil wells were drilled in and around the City in the 1940’s but these failed 
to produce positive results.  Logging and farming later became the major employers in Tenino, 
and the City is still a regional trading center for south Thurston County.  Tenino is also famous for 
its wooden money.  When the Great Depression hit in 1920, Tenino created wooden money to 
relieve the currency shortage.  Tenino’s ingenuity became famous in an economically depressed 
world. 
 
Until 1954, Highway 99, the major route through the City, was the primary north/south route 
between Portland and Seattle and the major transportation route for the West Coast. During that 
period, Tenino’s economy was oriented to tourism from the highway. With the completion of 
Interstate 5, the major transportation corridor was moved west of the City. 
 
During the early 1970’s, Tenino experienced rapid growth, as did the rest of the County. Since 
1980, however, growth has slowed to a fraction of the growth rate of the 1970’s.  Tenino has 
become a bedroom community for Tumwater, Olympia and Lacey, many new residents preferring 
to live in a small community and commute to the larger urban area for employment and services. 
The city constructed a sewage treatment collection and treatment system in 2009 and will now be 
able to grow and provide opportunities for commercial/retail and light industrial growth. 
 

The City relies on two wells, Well No. 1 and Well No. 3, with a combined capacity of approximately 
700 gpm.  Well No. 1 was drilled in 1967 and Well No. 3. was drilled in 1994 to replace Well No. 2, 
which at that time, was producing sand.  In 1994, the City constructed two reservoirs with a total 
storage capacity of 550,000 gallons. The majority of the distribution system was installed in the 
1970’s and is comprised of approximately 13 miles of piping, all within one pressure zone.  A 
detailed discussion of water system components and related analysis is presented in Chapter 3. 

INVENTORY OF EXISTING FACILITIES 

The following Table 1-6 shows the key components of the Tenino water system facilities including 
approximate date of installation, remaining useful life and schedule for replacement.  
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TABLE 1-1 

Asset Inventory 

Item Year Installed Condition Remaining Life 

Replacement 

Cost 

Well 1 (1) 1967 Adequate/Good 0 years $200,000 

Well 2 (1) 1994 Adequate/Good 0 years $200,000 

Distribution 

System (2) 
Varies Varies Varies $20,600,000 

Reservoir 1 (3) 1994 Good 20+ years $1,000,000 

Reservoir 2 (3) 1994 Good 20+ years $1,000,000 

1. The well submersible pumps are past a typical lifespan of 15 years and are scheduled to be replaced upon 
failure. A complete description of the wells is given in the Source Capacity Analysis in Chapter 3. 

2. Assumes $300 per linear foot of pipe. 
3. Reservoir maintenance is discussed in Chapter 6. A complete description of the reservoirs is given in the 

Storage Analysis in Chapter 3.  

PREVIOUS ENGINEERING AND PLANNING DOCUMENTS 

Documents utilized in the preparation of this WSP are summarized below: 

City of Tenino Water System Plan – February 2010, Gibbs & Olson, Inc. 

This document is the latest version of the City’s Water System Plan (WSP). The 2010 WSP 
estimated a future 2016 Maximum Day Demand (MDD) of 0.62 MGD and a Peak Hour Demand 
(PHD) of 792 gpm. The recommended six-year improvements included continued replacement of 
older cast iron piping. 

Population, Housing, and Employment Data – July 2022, Thurston Regional Planning 
Council 

The Thurston Regional Planning Council (TRPC) provides population forecasts for Thurston 
County online at www.trpc.org. Table 3 (see Appendix A) from TRPC shows population forecasts 
for cities and jurisdictions in Thurston County. The population allocation for the City of Tenino for 
the year 2040 is 2,750 and for the year 2045 is 2,790. The projected populations and annual 
growth rates from TRPC are used to develop water demand projections as shown in Table 2-10. 
TRPC staff coordinated with the Washington State Office of Financial Management (OFM) to 
develop population forecasts. 

Housing Needs Assessment – December 2022, SCJ Alliance 

SCJ Alliance prepared a document for the City of Tenino titled Housing Needs Assessment: 
Housing Action Plan dated December 2022. This document uses population forecasts from OFM 
and TRPC and average household size from American Community Survey (ACS) to determine 
current and future housing needs. The population forecasts, land use, and average household 
size used in this document were reviewed and are consistent with TRPC data which is used in 
this Water System Plan. The projected City of Tenino population used by SCJ is also 2,790 in the 
year 2045. 

http://www.trpc.org/
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City of Tenino, Washington – Water and Sewer Rate Study Report – January 11, 2016, FCS 
Group 

This report summarizes FCS Group’s methodology, findings, and recommendations for each of 
the following core study elements: financial policies; revenue requirements; rate equity; and 
structure analysis and design. The purpose of the study was to provide a rate forecast and 
financial plan targeting financial stability and rate equity for a ten-year period. The study period 
was refined to cover only years included in the capital improvement plans (2016 through 2022).  
 
This rate study report was reviewed in conjunction with Chapter 9 – Financial Program of this 
Water System Plan. Chapter 9 projects the City’s financial status beginning in the year 2023 and 
the planning years of FCS Group’s rate study and this Water System Plan do not overlap. For this 
reason, FCS Group’s recommendations and projections were considered; however, new 
projections were developed for this Water System Plan. 
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MUNICIPAL WATER LAW COMPLIANCE 

The Municipal Water Supply Efficiency Requirements Act of 2003 (also referred to as HB 1338) 
requires water systems to demonstrate compliance with local planning, conservation 
requirements and water resource allocation laws. A Local Government Consistency 
Determination Form (DOH Form 331-568) is in Appendix C.  The form must be signed by the local 
planning jurisdiction prior to Water System Plan approval by DOH.  In this case, the local planning 
jurisdictions are the City of Tenino and Thurston County. Draft copies of this Water System Plan 
will be submitted to the City of Tenino and Thurston County in conjunction with submittal to DOH. 
Any comments from these agencies will be addressed and signed Local Government Consistency 
Determination Forms will be submitted with the final copy of this Water System Plan. The Water 
Use Efficiency (WUE) Rule portion of HB 1338 became effective on January 22, 2007.  This new 
Rule mandates that public water systems develop a WUE program.  The WUE program is 
presented in detail in Chapter 4 of this Water System Plan. 

SERVICE AREA CHARACTERISTICS 

A map of the service area is presented in Figure I-2.  For the City of Tenino, the future water 
system service area is defined as the Urban Growth Area (UGA) boundary established in the 
current comprehensive plan.  For DOH planning purposes, the City must identify a “Retail Service 
Area”.  The DOH definition for the retail service area “means a specific area a public water system 
plans to provide water service.”  In this case, the “future” water system service area (i.e., the UGA) 
defines the “retail” water service area.  
 
For minor UGA adjustments, there is no requirement to update the WSP.  However, if future UGA 
boundary adjustments in the comprehensive plan updates have a significant impact on water 
supply issues, the City will revise the WSP accordingly at that time.  The following are general 
service area characteristics. 

Zoning 

Zoning for areas within the City limits is established in the City Comprehensive Plan and regulated 
through Tenino Municipal Code (TMC) Title 104. City zoning is shown in figures in Appendix A.  
Zoning for areas within the UGA, but outside City limits is established in the County 
Comprehensive Plan.  A majority of the southwest portion of the UGA was recently annexed into 
the City.  Land use density in the southwest area will likely increase and there will be a moderate 
to high demand for water and sewer service in that area.  The potential for moderate to high 
service densities in the southwest area is accounted for in the growth projections discussed in 
Chapter 2 and in the system analysis in Chapter 3 of this WSP Update.  

Topography 

Tenino is located in a narrow glacial valley bordered by Scatter Creek to the north and west and 
surrounded by hills on the south and east that are part of the Cascade foothills.  The hillsides in 
Tenino are gentle with slopes that are typically under 5 percent. Elevation within the water service 
area is within the range of approximately 250-feet to 640-feet above sea level.  The majority of 
the customers served are below 320 feet in elevation.  The hydraulic analysis of pressure zone 
constraints and requirements is included in Chapter 3.   Current general mapping of service area 
(i.e. UGA) features such as soils and wetlands are provided on the City website at 
http://www.ci.tenino.wa.us/maps.htm. 
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Climate 

The climate in the Tenino area is typical of the Pacific Northwest west of the Cascade Mountains. 
Summers are fairly warm but hot days are rare. Rainfall is extremely light in the summer when 
several weeks often pass without precipitation. Winters are wet and cloudy, but mild.  The average 
annual air temperature is about 51 degrees Fahrenheit. The lowest temperature on record for the 
area measured in the City of Olympia is -7 degrees; the highest is 102 degrees in Centralia. In 
summer, the average temperature is 63 degrees at Centralia and the average daily maximum 
temperature is about 75 degrees with highs above 90 degrees, and lows dropping below 
50 degrees. In winter, the average temperature is 41 degrees at Centralia and the average daily 
minimum temperature is 35 degrees. Generally, the frost-free season lasts from 150 to 200 days 
per year. 
 
The total annual precipitation is about 47 inches (Centralia), of which 76% falls between October 
and March. Rainfall extremes have fluctuated from an annual low of 28 inches to a high of about 
60 inches. November, December, and January are the months of highest rainfall. Snowfall is light. 
The average seasonal snowfall is about 9 inches at nearby Centralia.  

Adjacent Public Water Systems 

There are numerous small water systems in the immediate vicinity of Tenino.  However, there are 
currently no known Group A public water systems within the City UGA.  The more significant water 
systems in the area are Loma Vista (Thurston County PUD) approximately 1.3 miles to the south, 
Bucoda approximately 4-1/2 miles to the south and Rainier, approximately 7 miles to the east.  
There are currently no interties with other water systems in the area. The potential for a future 
intertie with the Loma Vista system is discussed in other Chapter 3 of this Water System Plan.   
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SERVICE AREA POLICIES AND CONDITIONS OF SERVICE 

Policies and conditions of service allow the City Council to deal with customers on a fair and 
consistent basis and are developed in the form of codes, resolutions, ordinances, standards or 
comprehensive plans adopted by the City Council.  Where not specifically addressed in these 
other documents, standard operating procedures are outlined in this WSP Update.  Typical 
policies and conditions of service for water system operations, which must be addressed in 
accordance with DOH planning requirements, are summarized below.  Applicable sections of 
codes and ordinances are provided in Appendix B. Construction standards are addressed in 
Chapter 7 of this WSP Update. 

Policies 

• Annexation Policy:  New water customers outside City limits are not required to commit to 
annexation prior to service.   

 

• Cross-Connection Control Program: A Cross-connection Control Program is required by 
regulation (WAC 246-290-490) to reduce the potential for system contamination through 
backflow from potential contaminant sources. The Cross-Connection Control Program is 
addressed in Chapter 6 of this WSP Update. 

 

• Direct Connection Policy: New development requires direct connection to the water 
system through individual service connections.  

 

• Private or Public Wells: No new water systems or private wells will be allowed within the 
City limits unless approved by the City Council.  Approval would need to be based on 
extreme circumstances since the existing water distribution system is readily available to 
most properties within the City limits.  Customers with existing wells (used for irrigation or 
other purposes) shall have an approved backflow prevention device at the meter 
consistent with the City’s Cross-Connection Control Program. 

 

• Design and Performance Standards Policy: Water system planning and subsequent 
design and construction activities within the water system service area will follow the DOH 
Water System Design Manual (WSDM).  Distribution improvements are to be designed in 
accordance with the policies and standards identified in Chapter 7. 
 

• Formation of Local Improvement District:  The City will allow an applicant to propose 
formation of an LID to pay for system upgrades.  LID formation must be in accordance 
with state statutes.  The initial costs for an LID feasibility study is borne by the applicant 
or rolled into LID costs but in no case is the cost the responsibility of the City.  The City 
will provide an initial construction cost estimate for the proposed project and other 
technical assistance as needed.  Once LID formation is shown to be feasible, the City will 
take the lead role to ensure proper formation and implementation of an LID. 

 

• Late-comer Agreements:  The City will allow the use of Late-Comer Agreements to help 
recover up to 50 percent of the water main extension which directly fronts other properties.  
All costs for the latecomer agreement and construction across the subject property shall 
be borne by applicant/property owner.  All agreements will be case specific and subject to 
City Attorney review and approval.  Late-comer agreement requests may be denied per 
City Council discretion.  Latecomer agreements shall also comply with the requirements 
identified in the development standards. 
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• Individual Booster Pumps:  Individual booster pumps will be allowed where hydraulic 
modeling indicates that pressure under 20-year PHD design conditions along the property 
frontage is in excess of 30-psi.  The property owner shall be responsible for all costs of 
the booster pump system and shall be required to install a backflow prevention device on 
the private property side of the service meter.  The backflow device must then be tested 
on an annual basis in accordance with the City’s Cross Connection Control Program.  
Where service pressure is less than 30 psi, the City must manage and control any booster 
pumps in accordance with 246-290-230(8).   

 

• Oversizing:  The City may require a developer or property owner to increase the size of 
water main extensions in order to meet future planning goals for an area. The developer 
or property owner is required to fund the entire cost of design and construction of 
extensions to meet minimum water main size and/or the water main size established in 
the Capital Improvement Program for a specific pipe corridor (if applicable).   If the City 
requires oversizing within a pipe corridor that does not have a main size identified in the 
CIP, the City will pay for the additional water main and appurtenant material costs that are 
in excess of the costs for the minimum required water main and appurtenant materials. 

 

• Remote System Policy:  The City will own and operate a separate water system that will 
serve the new WWTP in the southwest portion of the UGA.  The WWTP water system will 
be abandoned when service from the City’s primary water system is available in that area.  
Decisions regarding other remote water systems within or adjacent to the service area will 
be made on a case-by-case basis by staff and City Council.  If the City decides to own 
and operate other remote systems, the system will need to be designed and constructed 
to meet both DOH and City standards.  Construction costs specific to the system will be 
the responsibility of the developer or property owner.  Operation and maintenance costs 
will be based on the actual costs incurred, but in no case will rates for remote systems be 
less than those for other City customers. 

 

• Surcharge for Outside Customers:  The City’s current connection fees and rate structures 
includes a higher water rate for customers outside the corporate limits of the City 
(Ordinance 709).  The surcharge is based on the additional costs associated with service 
to outside areas. 

 

• Undersized Main Replacement Policy:  If a City-owned water main is identified as deficient 
(through modeling or flow tests), the City assumes responsibility for upsizing the main to 
the minimum size in accordance with City standards.  The prioritization of undersized main 
replacement projects are set in the WSP Capital Improvement Program (CIP) and shall 
be based upon overall benefit to City customers as well as level of inadequacy of the flow 
condition.  Basic regulatory compliance for pressure at Peak Hour Demand (PHD) shall 
be a higher priority than meeting minimum fire flow goals. Should the City not be able to 
replace an undersized main in a time frame to meet service conditions for proposed 
development, the development applicant can upgrade the main, but at no cost to the City.  
In no case shall new connections be added to undersized water mains, unless the 
adequacy of service is established through review of field data and/or engineering analysis 
and subsequent approval by the Public Works Director.  
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• Water Availability:  City approval of water availability forms issued by the County simply 
indicates that the City has adequate water system capacity to serve the proposed use.  
The approval of a water availability form in no way implies that the City has adequate 
facilities that are ready to serve the property.  The applicant will be required to comply with 
conditions of service and implement any and all improvements consistent with applicable 
development or as otherwise identified by the City.  

 

• Water Wheeling: Water wheeling is the practice of selling or buying water to or from a 
water system by using the piping network of a third water system. There is limited potential 
for water wheeling at this time due to lack of nearby systems. 

 

• Wholesaling of Water: Routine wholesale to other water systems is not anticipated. In 
addition, wholesaling to new development would be in conflict with the City’s direct 
connection policy and UGA service policy. 

Conditions of Service 

Conditions of service are established in the City’s design and construction standards, see 
Chapter 7 and Chapter 13.04 of the TMC.  The City will provide water of sufficient quantity and 
quality as required by the DOH and Environmental Protection Agency (EPA).  Other obligations 
to DOH, as required of water purveyors, are the responsibilities of the City.  Ownership, operation 
and maintenance of facilities upstream of service meters shall be the City's responsibility with 
reimbursement for such services through customer rates.  All rates paid for water service shall be 
placed into the Water/Sewer Account and shall be used solely for the Water/Sewer Utility.  Billing 
and connection fees are in accordance with the most current rate resolution as addressed in more 
detail in Chapter 9 of this WSP Update.  
 
Customers shall comply with standards, codes, resolutions and ordinances as adopted by the 
City Council.  Property owners requesting water service shall follow the City water service 
application process.  The City’s responsibility does not include main extensions or pump stations 
to serve new customers unless incidental to capital improvement projects required for provision 
of service to existing customers.  Planning criteria for future improvements shall be a minimum 
“design” pressure of 30 psi and a minimum “operating” pressure of 20 psi under peak hour 
demands in accordance with applicable regulations.   
 
Water Main Extensions:  Conditions for design and construction of main extensions and related 
improvements for development are addressed in the City standards described in Chapter 7.  
Extensions to the water system are the responsibility of the developer.  Properties requesting 
service which do not currently have complete water line frontage will be required to extend existing 
mains across the entire frontage of property.  Frontage shall be at the discretion of the Public 
Works Department and will be selected to encourage looping and/or access for future extensions.  
All extensions shall become property of the City following construction approval by the City and 
shall include associated easements and rights-of-way.  Exceptions will be granted only if the 
property lies within minimum distance for fire protection and in the opinion of the Public Works 
Department; there is a low probability for the water main to be extended to provide future service 
beyond the applicant’s property. 
 
For most platted properties with existing water main frontage, main extension or other system 
upgrades are typically not required prior to obtaining water service.  However, if the main is less 
than the minimum water main size, operating pressure is less than 30 psi or if the service line will 
exceed 150 feet, an analysis will have to be conducted to determine specific service requirements 
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for that property.  Specific requirements for these properties will be based on compliance with 
minimum design criteria with regard to the specific circumstances for the property.  
 
The current version of City codes or development standards at the time when a development 
application is made shall supersede the provisions of this Water System Plan. 
 

 



Chapter 2 

 

BASIC PLANNING DATA 
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CHAPTER 2 
 

BASIC PLANNING DATA 

OBJECTIVE 

The objective of this chapter is to present basic planning data and water demand forecasts 
needed to assess the current and future capabilities of the water system to provide service.  
This chapter will provide existing and projected population, service connections, and water 
use data, and will develop the water demand associated with the planning element known 
as an equivalent residential unit (ERU). This chapter also includes projected land use and 
water demands for 10- and 20-year planning periods. 
 
The water use data and water demand forecasts found in this chapter comprise two of the 
three elements required for the development of a conservation program. The third required 
element is implementation of the conservation program and its component parts, which is 
addressed in Chapter 4. 

CURRENT SYSTEM DEMANDS 

In this section current system demands are examined in terms of total production and 
sales per connection by customer class for the City of Tenino. This information is later 
used to project future water system demands and evaluate water use efficiency. 

CURRENT CITY POPULATION 

The analysis of local population and demographic trends is important for a broad 
understanding of the community and to anticipate future needs. 
 
The total population within the city limits of Tenino was estimated to be 2,030 by the 2022 
Postcensal Estimate. Postcensal population data from 1968 to 2022 is available in the 
Office of Financial Management (OFM), Postcensal Estimates of April 1 Population, 1960 
to Present. 
 
Figure 2-1 is copied from a report titled Housing Needs Assessment Housing Action Plan 
prepared by SCJ Alliance dated December 2022, see Chapter 1 Previous Engineering 
and Planning Documents. Figure 2-1 shows the historic and projected population since 
1970. When Tenino incorporated in 1906, it was a bustling community powered by the 
railroad and the sandstone quarries. In 1910, there were 1,038 people living in the 
community, comprising 5.9% of Thurston County’s population. As these formative 
industries declined, so did the job market and the population. By 1920, Tenino’s population 
had decreased to 850.  
 
Between 1920 and 1950, the population of the community grew at a relatively slow rate 
but never reached the population levels of 1910. The population decreased in the 1950s 
once Interstate 5 opened. This reduced automobile travel through Tenino and eliminated 
jobs serving passing motorists and freight trucks. 
 

http://www.trpc.org/


City of Tenino 2-2 
Comprehensive Water System Plan December 2023 

The City’s population began to increase in the 1960s and has continued to do so since. 
Between 1970 and 1980, Tenino grew by 2.9% annually, its fastest growth rate over the 
last 100 years. Population growth slowed significantly in the 1980s, but steady population 
growth occurred over the last two census periods. 
 

FIGURE 2-1 
 

Historic and Forecasted Population within the City of Tenino Limits 

 

TOTAL SERVICE CONNECTIONS 

The City of Tenino water system has four customer classes (residential, commercial, 
public facility, and school). Year-end water connections and estimated year-end 
population from OFM are shown in Table 2-1. 
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TABLE 2-1 

End of Year Residential and Commercial Units Served and Estimated Population 

 

Year 
Total 

Meters 
Served 

Residential 
Connections 

Commercial 
Connections 

Public 
Facility 

Connections 

School 
Units 

Served 

Estimated 
Service Area 
Residential 
Population 

2019 785 667 96 15 7 1,858 

2020 795 678 95 15 7 1,870 

2021 821 705 94 15 7 2,010 

2022 833 716 95 15 7 2,030 

WATER PRODUCTION 

Water production history is examined in the following sections. Source production data is 
obtained from source meters at each well which are typically read on a daily basis. Annual 
water production since 2019 is presented in Table 2-2, and monthly water production since 
2020 is presented in Figure 2-2.  

TABLE 2-2 

Annual Water Production Records 

Year 
Production, 

Well 1 
Production, 

Well 3 
Total Production 

 MG ac-ft MG ac-ft MG ac-ft 

2019 35.9 110.2 26.1 80.1 62.0 190.3 

2020 34.5 105.9 25.3 77.6 59.8 183.5 

2021 34.5 105.9 29.7 91.1 64.2 197.0 

2022 38.5 118.2 30.5 93.6 69.0 211.8 

Average 35.9 110.0 27.9 85.6 63.8 195.7 
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FIGURE 2-2 

Monthly Water Production Records 

 

WATER CONSUMPTION 

Water Consumption by Customer Class 

Water sales data was obtained for the period January 2019 through December 2022, a 
period of 4 years. The City reads water meters and bills customers monthly. Water sales 
are divided into residential, commercial, school, and city facility customer classes. The 
number of residential accounts has slightly increased throughout the time period. Water 
usage metered or estimated by the city, but not sold will be addressed in the next section. 
 
Average annual water sales by customer class are shown in Tables 2-3 through 2-5. All 
billing categories are taken inside and outside City limits. Table 2-5 shows average annual 
water sales per unit for all customer classes in gallons per day (gpd). Monthly City water 
sales for each customer class are shown in Figure 2-3. 
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TABLE 2-3 
 

Annual Water Sales by Customer Class 

Year 
Residential 

(gpd) 

Commercial 
(gpd) 

School 
(gpd) 

City Facility 
(gpd) 

Total Sales 
(gpd) (1) 

2019 96,920 18,590 17,760 9,012 142,282 

2020 111,964 18,598 12,536 5,702 148,800 

2021 114,585 18,281 7,093 4,051 144,010 

2022 123,772 19,865 10,946 3,538 158,121 

Average 111,810 18,834 12,084 5,576 148,303 
(1) Does not include authorized unbilled water. 

TABLE 2-4 
 

Annual Percent Water Sales by Customer Class 

Year 
Percent 

Residential 

Percent 
Commercial 

 Percent 
School 

 Percent City 
Facility 

2019 68.1% 13.1% 12.5% 6.3% 

2020 75.2% 12.5% 8.4% 3.8% 

2021 79.6% 12.7% 4.9% 2.8% 

2022 78.3% 12.6% 6.9% 2.2% 

Average 75.3% 12.7% 8.2% 3.8% 

TABLE 2-5 
 

Average Annual Water Sales per Unit 

Year 
Residential 

Units 

Residential 
Sales per 

Unit 
(gpd) 

Commercial 
Units 

Commercial 
Sales per 

Unit 
(gpd) 

School 
Units 

School 
Sales 

per Unit 
(gpd) 

City 
Facility 
Units 

City 
Facility 
per Unit 

(gpd) 

2019 667 145 96 194 7 2,537 15 601 

2020 678 165 95 195 7 1,791 15 380 

2021 705 163 94 194 7 1,013 15 270 

2022 716 173 95 210 7 1,564 15 236 

Average 692 162 95 198 7 1,726 15 372 
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FIGURE 2-3 
 

Monthly Water Sales by Customer Class 

 
 
Figure 2-4 shows water use rates by customer class in gpd per connection. The figure 
shows commercial customers have a slightly larger usage rate than residential customers 
and both customer classes have seasonally higher usage rates in the late summer and 
early fall. The lowest month residential usage rate was 94 gpd per connection in April of 
2020, the highest month residential usage rate was 476 gpd per connection in July of 
2022, and the average residential usage rate is 162 gpd per connection. 
 
In comparison, the lowest month commercial usage rate was 107 gpd per connection in 
February of 2020, the highest month commercial usage rate was 354 gpd per connection 
in August of 2020, and the average commercial usage rate is 198 gpd per connection. The 
schools and public facility customer classes also have seasonally higher usage rates in 
the late summer and early fall with the public facility having exceptionally high seasonal 
spikes due to the use of the Tenino Quarry Pool recreational swimming facility. The 
schools and public facility water usage significantly decreased in 2021 and 2022, 
presumably due to school and public facility closures in response to Covid.  
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FIGURE 2-4 
 

Water Use Rates by Customer Class 

 

Average Day Demand 

The Water System Design Manual defines Average Day Demand (ADD) as the average 
day usage per connection of the residential connections on the subject water system.  Use 
of Equivalent Residential Units (ERUs) is a way to express water use by non-residential 
customers as an equivalent number of residential customers. The value of an ERU is 
system specific and is calculated by dividing the volume of water utilized in the residential 
customer classes by the number of residential units served. This number defines the 
average day residential water use, or one ERU.   

 
When water sales data is available, actual system data should be used for planning 
purposes. DOH’s Water System Design Manual uses the following equations where no 
metered data is available: 
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Equation 2-1 Hyperbolic Function 
ADD = (8,000/AAR) + 200 

ADD = average day demand (gpd/ERU) 
AAR = average annual rainfall (in/yr.) 

 
Equation 2-2 Power Function 

ADD = 2,500/(AAR)1/2 

 

Equation 2-3 Modified Power Function 
ADD = [1,350/(AAR)1/2] + 200 

 
With an average annual precipitation of 49 in/yr. for the City of Tenino, Equations 2-1, 2-2, 
and 2-3 calculate ADD as 363 gpd/ERU, 357 gpd/ERU, and 393 gpd/ERU respectively. 
As will be shown based on actual system data, the actual ADD is significantly lower than 
DOH’s guideline which could be due to several factors including households having a 
moderate population density and demographics such as median age and income.  
 
The City of Tenino’s ADD is based on actual system data. Taking each month’s total 
residential water sales in gallons and dividing it by the total number of residential 
connections for that month and the total number of days for that month yields the monthly 
residential water use rate per ERU as shown in Figure 2-5, below. 
 
Table 2-5 shows the 2019 to 2022 average calculated ADD to be 162 gallons per day 
(gpd). For the purposes of planning future water demands, an ADD of 173 gpd per ERU 
will be used because this ADD occurred in the most recent year. For comparison, the 
2010 Water System Plan estimated an ERU was equivalent to 203 gpd for the years 2005 
through 2007. Note that this per connection water demand does not necessarily represent 
the actual water use by each connection but represents overall system production divided 
by the estimated number of individual connections. 
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FIGURE 2-5 
 

Monthly Single-Family Residential ADD 

 

Maximum Day Demand 

Maximum Day Demand (MDD) is defined in the DOH Water System Design Manual as 
the maximum day demand of the average residential water system connection, or ERU.  
Since daily residential water service meter data is generally not available, MDD is often 
estimated based on maximum day production data. Daily production records were 
reviewed for 2019 through 2022 and maximum day water production is summarized in 
Table 2-6. 
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TABLE 2-6 
 

Maximum Day to Average Day Factor 

Date 
Maximum Day 

Production (gal) 
Annual Average Day 

Production (gpd) 
Factor 

July 2, 2019 355,020 169,754 2.1 

August 5, 2020 685,010 163,587 4.2 

August 16, 2021 422,331 175,685 2.4 

July 29, 2022 349,408 189,087 1.8 

Average 2.6 

The maximum days were determined by visual examination of the monthly data sheets.  
Average day production data for 2019 through 2022 is the total production from Table 2-2 
divided by days in the year. The maximum day to average day factor was determined by 
dividing the maximum day by the annual average day. DOH suggests an average day to 
maximum day ratio of 2.0; however, Tenino’s water system primarily serves residential 
customers and is therefore subject to higher demand fluctuations. The more conservative 
four-year maximum day demand (MDD) to ADD ratio will be used. 
 
A MDD to ADD peaking factor of 2.6 will be used to estimate MDD. The estimated 
MDD is 450 gpd (173 gpd x 2.6). For comparison, the previous 2010 Water System Plan 
used a MDD to ADD peaking factor of 2.8 for the years 2005 through 2007 which would 
result in an MDD of 568 gpd. 

Peak Hour Demand 

Peak Hour Demand (PHD) is a value that applies to the system as a whole, not to any 
individual service, and is estimated using Equation 3-1 from the 2019 Water System 
Design Manual: 
 

Equation 2-4 Peak Hour Demand 
PHD = (MDD/1,440) [(C)(N) + F] + 18 

 
Where 
 

 PHD = Peak Hour Demand, gallons per minute 
 C = Coefficient from Water System Design Manual Table 3-1 
 N = Number of ERUs served 
 F = Factor from Water System Design Manual Table 3-1 
 MDD = Maximum Day Demand per connection, gallons per day 

 
For a system with more than 500 service connections, C and F are: 1.6 and 225, 
respectively. As derived above, MDD for the City water system is 450 gpd. Inserting these 
numbers into Equation 2-4 yields the following: 
 

PHD = (450/1,440) [(1.6) (N)+225] + 18 
 
This equation simplifies to the following: 
 

PHD = 0.50N + 88  



City of Tenino 2-11 

Comprehensive Water System Plan December 2023 

Using 914 currently metered ERUs from Table 2-9 below, the estimated peak hour 
demand for metered sales in 2022 is 545 gpm. The estimated peak hour demand for the 
1,093 metered ERUs plus ERUs from Authorized Consumption and Distribution System 
Leakage (DSL) is 635 gpm. For comparison, the previous 2010 Water System Plan used 
a PHD of 647 gpm for the years 2005 through 2007. The above formula will be used to 
estimate projected peak hour demands. 
 
It can be assumed that overall use will remain approximately proportional to population 
and ADD and MDD are useful predictors of future water needs. Table 2-7 summarizes 
water demand statistics. 

 
TABLE 2-7 

 
Summary of Per Capita Water Demand Statistics 

Demand Factor Value 

Average Day Demand (gpd) 173 

Maximum Day Demand (gpd) 450 

Maximum Day to Average Day Demand Factor 2.6 

Peak Hour Demand (gpm) 0.50N + 88 

Distribution System Leakage 

Distribution System Leakage (DSL) consists of the difference between water produced 
and water sold or otherwise accounted-for. DSL generally consists of a total of several 
things, including leakage, unauthorized consumption, water main flushing, firefighting, 
street sweeping, construction, water main breaks, under-reading service meters, and 
sales to water haulers not metered, estimated, or otherwise accounted-for in the water 
sales records.   
 
For systems that collect water sales data monthly for all customers, the month-to-month 
DSL tends to be quite variable. This variability may be due to filling and drawing of 
reservoirs, timing of the reading of water service meter relative to water source meters, as 
well as actual monthly variability of water losses and unaccounted for water uses.   
 
Amendments to the Drinking Water Regulations collectively known as the “Water Use 
Efficiency Rule,” effective January 22, 2007, establishes a 3-year average DSL water goal 
of 10 percent or less. The water use efficiency (WUE) rule is discussed in greater detail in 
Chapter 4 of this Plan. 
 
Due to monthly data variability, annual DSL is considered a better evaluation of overall 
WUE. Annual water production, water sales, and DSL for the years 2019 to 2022 are 
shown in Table 2-8. The data shows annual DSL averaged 7.8 percent. For comparison, 
the 2010 Water System Plan noted that DSL has been under 10 percent since 2004. The 
current 3-year average rate of 6.9 percent DSL is maintained below the WUE rule of 10 
percent. The WUE Rule requires specific actions of water utilities that have a 3-year 
average DSL greater than 10 percent. Chapter 4 further describes the requirements of the 
WUE Rule and the City’s plans to maintain DSL below 10 percent. 
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TABLE 2-8 
 

Annual Water Production, Sales, and DSL 

 

Year 

Water 
Production 

(MG) 

Water 
Sales 
(MG) 

Authorized 
Consumption, 

(MG) (1) 

Total 
Accounted-for 

(MG) 

DSL 
(MG) 

Percent DSL 

2019 61.96 51.88 3.61 55.49 6.48 10.5% 

2020 59.87 54.52 3.27 57.79 2.08 3.5% 

2021 64.13 52.56 5.50 58.06 6.06 9.5% 

2022 69.02 57.71 6.00 63.71 5.33 7.7% 

3-Year Average 6.9% 

(1) The City keeps detailed sheets tracking Fire Department use, fire hydrant testing, leaks, losses due 
to water meters, line flushing, construction use, reservoir cleaning, and other water losses. 

Equivalent Residential Units 

The volume of water used by non-residential commercial customer classes can be divided 
by the average single-family residential water use to determine the number of equivalent 
residential units (ERUs) utilized by the other customer classes.  It should be noted that the 
number of ERUs represented by non-residential users will change from year to year 
because commercial users do not use the same amount of water every year. It should 
also be noted that the definition of an ERU will change from year to year because 
residential users also do not use the same amount of water every year. Since the definition 
of an ERU is the average residential water use over a data period, the total residential 
water use in any given year will not necessarily match the total number of residential 
connections multiplied by the water use per ERU. Therefore, the ERU estimates should 
not be used as exact predictors of water use in any given year, but rather as an estimate 
of the capacity of the water system to support additional water users. ERUs for residential, 
commercial, school, city facility, non-sales water use, and DSL are shown in Table 2-9. 
 

TABLE 2-9 
 

Equivalent Residential Units for 2022 

 
Customer Class Water Use (gpd) Meters ERUs 

Residential (1) 123,772 716 716 

Commercial (2) 19,865 95 115 

School (2) 10,946 7 63 

City Facility (2) 3,538 15 20 

Authorized Consumption (2) 16,438 - 95 

Subtotals 174,559 833 1,009 

DSL (2) 14,528 - 84 

Totals 189,087 833 1,093 
(1) All residential meters are 1 ERU each regardless of usage for any given year. 
(2) Commercial, School, City Facility, and DSL ERUs are determined by dividing the average day 

water sales by 173 gpd per ERU. 
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PROJECTED SYSTEM DEMANDS 

To project future City water demands it will be assumed that water use will be proportional 
to population. The historic water use factors developed above will be applied to projected 
populations to estimate future water demands. 

PROJECTED LAND USE 

The majority of the service area is reserved for residential use with the largest 
classification being single family residential. Smaller areas are zoned multi-family 
residential, commercial, and industrial. There are no known plans for large scale changes 
in land use. 

PROJECTED POPULATION 

From Figure 2-1 the population within City limits has grown steadily over the last 50 years. 
Projected population from TRPC Population, Housing, and Employment Data as 
discussed in Chapter 1, Previous Engineering and Planning Documents is used to project 
water system demands. 
 
TRPC data was updated most recently in December 2022 and is shown Figure 2-1 above 
and Table 2-10 below. This forecast projects that the population of Tenino will increase by 
760 people between 2022 and 2045. 
 

TABLE 2-10 

Projected City Service Area Population 

Year Population (1) Average Annual Rate of 
Change (2) 

2010 1,695 -- 

2020 1,870 0.99% 

2021 2,010 7.49% 

2022 2,030 1.00% 

2025 2,050 0.33% 

2030 2,310 2.42% 

2035 2,565 2.12% 

2040 2,750 1.40% 

2045 2,790 0.29% 

(1) From TRPC – Population, Housing, and Employment Data,  

(2) Average Annual Rate of Change was calculated from population data. 

 

PROJECTED NON-RESIDENTIAL WATER NEEDS 

By using historic per capita water production, historic non-residential water demand and 
DSL are accounted for. Since there are no known plans for large-scale changes in land 
use, it is estimated that non-residential water use will increase proportionately to 
population. If residential use, non-residential use, or DSL are reduced in the future, then 
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use of historic per-capita water demand may overpredict future water demands. However, 
it is preferable to overpredict than to underpredict future water demands so that adequate 
resources can be assured. Therefore, future water use will be estimated based on 
projected growth rates and historic water production records. 

FUTURE DEVELOPMENT 

Since there are no large-scale developments planned at this time, it is estimated that future 
development will progress in a manner similar to development in the recent past. The 
West Tenino annexation area (see the Zoning Map in Appendix A) has been federally 
identified as critical habitat for endangered species and has little to no development 
potential as verified by SCJ Alliance’s Housing Needs Assessment: Housing Action Plan 
discussed in Chapter 1 of this Water System Plan. 

PROJECTED EQUIVALENT RESIDENTIAL UNITS 

It is anticipated that the value of an ERU will change as the system grows. With promotion 
of water conservation, the water usage represented by an ERU may go down. Due to 
anticipated growth being primarily residential, this Water System Plan projects future 
ERUs with the same growth rate as city population. DOH requires demand estimates with 
WUE program projections. The City of Tenino has set a WUE efficiency goal of reducing 
public water use by 10%. 

PROJECTED NON-REVENUE WATER DEMANDS 

Non-revenue water consists of all the City’s municipal water uses, authorized 
consumption, and DSL. Non-revenue water demands are listed in Tables 2-3 to 2-5 and 
2-8. This data will be used to project (or estimate) future non-revenue water demands. It 
will be assumed that future non-revenue water demands will remain approximately the 
same as current non-revenue water demands and will increase proportionately to 
population. 

WATER RATES AND RATE IMPACTS ON WATER DEMAND 

If the City’s water rate structure is adjusted in the future, that adjustment may have an 
impact on water usage. The most likely impact of future rate adjustments would be to 
promote water conservation. If water customers use water in a more conservative manner 
than historic water use, the water usage rate represented by an ERU would decline and 
the number of ERUs represented by a given water usage rate would increase. Water 
usage should be re-evaluated periodically to adjust the value of an ERU. 

PROJECTED WATER DEMAND FOR 10- AND 20-YEAR HORIZONS 

Projected Average Day, Maximum Day, Peak Hour, and Annual Demands 

Based on historic water use rates and projected population growth rates, estimated future 
City water demands are shown in Table 2-11. PHD in Table 2-11 is estimated based on 
the PHD formula developed previously and applied to the projected total ERUs for the 
water system. Annual water demands are calculated directly from the ADD in Table 2-11 
and expressed in acre-feet per year (ac-ft/yr) for easy comparison to water right limitations. 
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Table 2-12 shows the same demands as Table 2-11 with the WUE goal of reducing public 
water usage by ten percent as further discussed in Chapter 4. Table 2-12 shows 
10 percent public water use reduction beginning in 2023 and therefore demands are 
shown to decrease from 2022 to 2023. It is important to note that 10 percent public water 
use reduction is a goal and will not likely be achieved in the first year as shown in Table 
2-12. 
 
Annual incremental projections are made for the 10-year horizon to the year 2037 to allow 
time for Water System Plan review and approval. One final projection for the 20-year 
horizon in the year 2042 is also included.
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TABLE 2-11 
 

Projected Water Demands 

Year Population (1) Service 
Connections (2) ERUs (3) 

ADD 
gpd (4) 

MDD 
gpd (5) 

PHD 
gpm (6) 

Annual Demand 
ac-ft/yr (7) 

2022 (8) 2,030 833 1,093 189,087 349,408 635 211.8 

2023 2,037 836 1,097 189,708 493,460 636 212.5 

2024 2,043 838 1,100 190,329 495,075 638 213.8 

2025 2,050 841 1,104 190,952 496,696 640 213.9 

2026 2,100 862 1,130 195,567 508,700 653 219.1 

2027 2,150 882 1,158 200,294 520,995 667 224.4 

2028 2,202 904 1,186 205,135 533,587 681 230.4 

2029 2,255 926 1,214 210,093 546,483 695 235.3 

2030 2,310 948 1,244 215,170 559,691 710 241.0 

2031 2,359 968 1,270 219,724 571,536 723 246.1 

2032 2,409 988 1,297 224,374 583,632 736 252.0 

2033 2,460 1,009 1,324 229,122 595,983 750 256.6 

2034 2,512 1,031 1,352 233,971 608,596 764 262.1 

2035 2,565 1,053 1,381 238,923 621,475 779 267.6 

2036 2,601 1,067 1,400 242,274 630,192 788 272.1 

2037 2,637 1,082 1,420 245,672 639,031 798 275.2 

2042 2,766 1,135 1,489 257,639 670,159 833 288.6 
(1) Population starts at 2,030 in 2022 and increases at the annual rate of change shown in Table 2-10. 
(2) Service connections start at 833 in 2022 and increase at the annual rate of change shown in Table 2-10. 
(3) Projected ERUs are the year 2022 total ERUs from Table 2-9 (including DSL) projected forward at the annual rate of change in 

Table 2-10. 
(4) ADD is the projected number of ERUs multiplied by 173 gpd/ERU from Table 2-7. 
(5) MDD is the projected number of ERUs multiplied by 450 gpd/ERU from Table 2-7. 
(6) PHD is based on the formula in Table 2-7 and the projected number of ERUs shown in this table. 
(7) 2022 is based on actual data and may not correlate with forecast factors because forecast factors are derived using prior 4-year 

averages. 
(8) One acre-foot (ac-ft) of water is the amount of water required to cover 1 acre to a depth of 1 foot which is approximately 325,851 gallons. 

  



City of Tenino 2-17 

Comprehensive Water System Plan December 2023 

TABLE 2-12 
 

Projected Water Demands with Water Use Efficiency 

 

Year Population (1) Service 
Connections (2) ERUs (3) 

ADD 
gpd (4)(9) 

MDD 
gpd (5)(9) 

PHD 
gpm (6)(9) 

Annual Demand 
ac-ft/yr (7)(9) 

2022 (8) 2,030 833 1,093 189,087 444,114 635 211.8 

2023 2,037 836 1,097 170,737 445,568 573 191.2 

2024 2,043 838 1,100 171,296 447,026 574 192.4 

2025 2,050 841 1,104 171,857 457,830 576 192.5 

2026 2,100 862 1,130 176,010 468,896 588 197.2 

2027 2,150 882 1,158 180,264 480,228 600 201.9 

2028 2,202 904 1,186 184,621 491,835 613 207.4 

2029 2,255 926 1,214 189,083 503,722 626 211.8 

2030 2,310 948 1,244 193,653 514,383 639 216.9 

2031 2,359 968 1,270 197,752 525,268 651 221.5 

2032 2,409 988 1,297 201,937 536,385 663 226.8 

2033 2,460 1,009 1,324 206,210 547,736 675 231.0 

2034 2,512 1,031 1,352 210,574 559,328 688 235.9 

2035 2,565 1,053 1,381 215,031 567,173 701 240.9 

2036 2,601 1,067 1,400 218,047 575,128 709 244.9 

2037 2,637 1,082 1,420 221,105 444,114 718 247.7 

2042 2,766 1,135 1,489 231,875 603,143 749 259.7 
(1) Population starts at 2,030 in 2022 and increases at the annual rate of change shown in Table 2-10. 
(2) Service connections start at 833 in 2022 and increase at the annual rate of change shown in Table 2-10. 
(3) Projected ERUs are the year 2022 total ERUs from Table 2-9 (including DSL) projected forward at the annual rate of change in 

Table 2-10. 
(4) ADD is the projected number of ERUs multiplied by 173 gpd/ERU from Table 2-7. 
(5) MDD is the projected number of ERUs multiplied by 450 gpd/ERU from Table 2-7. 
(6) PHD is based on the formula in Table 2-7 and the projected number of ERUs shown in this table. 
(7) 2022 is based on actual data and may not correlate with forecast factors because forecast factors are derived using prior 4-year 

averages. 
(8) One acre-foot (ac-ft) of water is the amount of water required to cover 1 acre to a depth of 1 foot which is approximately 325,851 

gallons. 
(9) Although projected ERUs do not change with or without the WUE goal, ADD, MDD, and PHD were calculated using 10% less ERUs 

for projecting water demands with WUE. 
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CHAPTER 3 

SYSTEM ANALYSIS 

OBJECTIVE 

The objective of this chapter is to evaluate if the water system facilities can supply sufficient quality 
and quantity of water to meet existing and projected demands. Facility performance and design 
criteria are established as the basis for evaluating existing facilities and proposed improvements. 
The majority of the standards identified below are based on regulatory requirements and DOH 
guidance. System specific standards that deviate from DOH guidance are referenced where 
applicable. Water System Standards are addressed in further detail in Chapter 7 

DESIGN STANDARDS AND CRITERIA 

The following is a summary of applicable capacity requirements and minimum design standards 
for water service as defined in Chapter 246-290 WAC and the DOH Water System Design Manual 
(WSDM). 

SOURCE AND PUMPING CAPACITY 

In general, overall source requirements are dependent upon the capacity and reliability of the 
source facilities.  Specifically, source capacity and pumping stations must equal or exceed 
Maximum Day Demand (MDD) in accordance with WAC 246-290-222. Source pumping should 
not exceed instantaneous withdrawal rights allowed by the Department of Ecology (Ecology). 

DISTRIBUTION AND TRANSMISSION PERFORMANCE 

Minimum design pressures must be maintained under Peak Hour Demand (PHD) and MDD plus 
fire flow conditions (WAC 246-290-222). DOH rules differentiate between “design” and “operating” 
conditions.  Water systems must be designed to provide a minimum pressure of 30 psi measured 
at the meter or property line under PHD conditions (WAC 246-290-230). This design pressure 
must be met at the condition where equalizing storage is depleted. During routine operating 
conditions, approved design pressures must be maintained, but in no case shall service pressure 
be less than 20 psi (WAC 246-290-420). When fire flow is required, 20-psi design pressure must 
be maintained at the operating hydrant and in all other areas of the distribution system. Positive 
pressures must be maintained at all points in the distribution system under actual fire flow 
operating conditions.  

Storage Capacity 

According to the DOH Water System Design Manual, water system storage volume is comprised 
of five components: 
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Figure 3-1 Water System Storage Components 

• Operational storage (OS) 

• Equalizing storage (ES)  

• Standby Storage (SS) 

• Fire suppression storage (FSS) 

• Dead storage (DS) 
 
These required volume components 
are illustrated in Figure 3-1. Table 3-1 
replicates Table 7-1 of the 2019 
Water System Design Manual which 
provides equations or methods to 
calculate or determine each volume 
component. A reservoir’s effective 
storage volume is the nominal or total 
volume less operational storage and 
dead storage. This volume must be 
large enough to accommodate the 
requirements for equalizing storage, 
standby storage, and fire suppression 
storage. 
 
Storage must be sufficient for the 
10-year planning period and storage 
improvements should be designed to meet the requirements for at least the next 20-year planning 
period.  Critical components are operational, equalizing, standby, fire suppression, and dead 
storage as discussed in the following.   
 

• Operational Storage: Operational storage is the amount of water that flows in and out of a 
reservoir during normal system control cycling.  Reservoirs typically operate with a 
maximum water level at which all source pumps are turned off, and a minimum level at 
which all source pumps are turned on and are set by City operations staff. The amount of 
water that flows into and out of the reservoir between these two levels depends on the 
operational control levels and the dimensions of the system reservoirs. Operational 
storage should be sufficient to avoid source of supply pump cycling (starts/stops per hour) 
in excess of the pump motor manufacturer’s recommendation. 

• Equalizing Storage:  Equalizing storage is the amount of water needed to meet peak 
system demand for the period of time that system demand exceeds the system source 
capacity. The DOH Water System Design Manual recommends that this volume be 
estimated as PHD minus source capacity for 150 minutes, but not less than zero. The 
equalizing volume of a storage tank must be located at an elevation that provides a 
minimum service pressure of 30 pounds per square inch (psi) to all customers served by 
the reservoir. 

• Standby Storage:  Standby Storage is water held in reserve for emergency situations, 
such as temporary loss of a water source. A key concept is that establishing standby 
volume involves planning for reasonable system outages – those that can be expected to 
occur under normal operating conditions, such as a pipeline failure, power outage or valve 
failure.  Major system emergencies, such as those created by an earthquake, are intended 
to be covered by emergency system operations planning, because construction of 
sufficient reserve volume to accommodate sustained system demands under emergency 

Outlet 

Dead Storage 

Operational Storage 

Overflow 

Source Pumps Off 

 

Source Pumps On 
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Effective 
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conditions is not economically feasible. The DOH Water System Design Manual 
recommends that this volume be based on one day of maximum day demand for the 
pressure zone and adjusted based on source vulnerability and/or redundancy, but not less 
than 200 gallons per ERU. 

• Fire Suppression Storage:  Fire flow storage must be equal to the greatest required fire 
flow within the service area multiplied by the required duration.  Fire flow storage may be 
nested within standby storage if allowed by the local fire protection authority.  Applicable 
fire flow, duration and local standards are provided in the discussion of fire flow criteria 
below. 

• Dead Storage:  Dead storage is the volume at the bottom of the reservoir that cannot be 
used because it is either physically too low to provide sufficient service pressure at one or 
more connection in the distribution system or cannot be withdrawn from the reservoir at 
the required rates while maintaining the minimum required system pressure or other 
required operating parameter. The amount of dead storage existing in a system depends 
on storage system dimensions, elevations, pumping systems, outlet design, and possibly 
other requirements such as disinfectant contact time. Since fire flow storage is the first 
component above dead storage, the dead storage volume typically must be at an elevation 
such that a minimum of 20 psi (approximately 46 feet) distribution system pressure is 
maintained at the highest connection in the zone supplied by the reservoir when the water 
level in the reservoir reaches the bottom of the fire flow storage. 
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TABLE 3-1 

 Reservoir Storage Component Cross-Section Diagram 

 High Level Alarm. Overflow above pump off elevation 

Pump(s) Off Operational Storage (OS) Component 
 Not part of ES 

 Not applicable for continuous pumping systems. 

 Minimum OS volume for pump protection can be conservatively calculated as 
the pump supply capacity (in gpm) times 2.5 minutes. 

Pump(s) On OS = Operational storage component (gallons). 

 Equalizing Storage (ES) Component 
 For call-on-demand: 

 ES = (PHD - QS)(150 min.), but in no case less than zero. 

 ES = Equalizing storage component (gallons). 

 PHD = Peak hourly demand (gpm). 

 QS = Total of all permanent and seasonal sources (gpm). 

Maintain 30 psi 
(required) 

See WSDM Section 7.1.1.2 for sizing criteria for continuous pumping 
operations. 

Low Level Fire Suppression Storage (FSS) Component 
Alarm For Single Sources: FSS = (FF)(tm) 

 FSS = Fire suppression storage component (gallons). 

 FF = Needed fire flow rate, expressed in gpm as specified by fire authority or 
the Coordination Act, whichever is greater. 

Maintain 20 psi 
(required) 

tm = Duration of FF rate, expressed in minutes as specified by fire authority. 

 Standby Storage (SB) Component 
 SB = (N)(SBi)(Td) 

 SB = Total standby storage component, or its equivalent, in gallons. 

 N = Number of ERUs based on the ERUMDD value 

 SBi = Locally adopted unit SB volume in gallons per day per ERU (number of 
ERUs based on the ERUMDD value) 

 Td = Number of days selected to meet water system-determined standard of 
reliability 

Maintain 20 psi 
(recommended) 

We recommend a minimum SB volume of at least 200 gal per ERU. 

 Dead Storage (DS) 

Portion of a gravity reservoir that does not provide required minimum 
pressure. 

FIRE FLOW CRITERIA 

The Washington Survey and Rating Bureau (WSRB) classifies municipalities according to 
firefighting capabilities and establishes guidelines for rating overall fire protection.  The insurance 
rating of a local fire authority is based upon a variety of criteria distributed among three key 
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components. Ten percent (10%) of the rating is based upon the “911” center’s ability to answer 
and dispatch calls, forty percent (40%) is based upon the fire department itself, and fifty percent 
(50%) is based upon the reliability of the water system and its ability to provide required fire flows.   
 
The WSRB rating influences fire insurance premiums.  The Fire District has a WSRB rating of 6 in 
and around the City, on a scale of 1, high to 10, low. Ratings are typically conditional upon 
proximity of hydrants.  If a residential property is more than 1,000 feet, or a commercial property 
is more than 300 feet from a fire hydrant, the rating may be reduced for insurance purposes. A 
municipality should request a new rating evaluation when significant upgrades to fire protection 
capabilities are completed. 
 
Fire flow performance requirements for the water system can be based on statutes or can be 
established by the City Council in the form of performance standards.  At a minimum, the water 
system must comply with WAC 246-293, which sets specific fire flow performance requirements 
for public water systems with greater than 1,000 service connections. For reference and 
comparison, these performance requirements are summarized in Table III-2. 

TABLE 3-2 

Minimum Fire Flow per WAC 246-293-640 

Development Classification Minimum Fire Flow Requirement (1) 

Rural (3) None 
Residential (4) 500 gpm for 30 minutes 
Commercial (5) 750 gpm for 60 minutes (2) 
Multi-Family (5) 750 gpm for 60 minutes (2) 

Industrial 1,000 gpm for 60 minutes (2) 
1. Minimum fire flow requirements are in addition to maximum day demands. 
2. Commercial and industrial buildings may be subject to higher flow requirements when evaluated on 

an individual basis by the fire protection authority.  
3. Rural development - lot sizes greater than one acre (including parks, open space, agricultural lands, 

etc.) 
4. Residential development - lot sizes one acre or less, (including all single family and multifamily 

structures less than 4,000 square feet, and mobile home and recreational vehicle parks) 
5. Commercial and multifamily with a floor area 4,000 square feet or greater 

 
The City’s design and construction guidelines (see Appendix B) identify the minimum fire flow 
goals listed in Table III-2. There is no mandated fire flow standard since the water system serves 
less than 1,000 connections. The City goal for 1,000 gpm for 60 minutes will be used to evaluate 
fire storage capacity. Since there is no specific mandate for the City to provide fire flow, the City 
has the option to nest the fire flow storage component within the standby storage component. The 
City will continue to exercise this option to achieve greater flexibility with regard to storage sizing, 
which is a typical operating procedure for most small cities.   
 
Fire flow requirements are specific to both the water system performance and to specific building 
projects.  Site specific fire flow requirements in addition to the minimum standards may be 
required by the local fire protection authority (i.e. City or County) through the building permit 
process.  It is common for codes and ordinances to specify building requirements in excess of the 
water system fire flow standards.  It is important to note that the building related codes and 
ordinances do not require the water system to provide the fire flow. In the case where site specific 
fire flow requirements are greater than the water system fire flow requirements or available fire 
flow, it is the responsibility of the property owner and/or developer to provide the improvements 
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that are required for the specific building or development proposal. Typically, the property owner 
or developer must make up the shortfall with site-specific mitigation such as fire sprinklers, fire 
resistant construction, or reduction in building size.  In extreme cases, such as large industrial or 
commercial buildings, the building owner may need to install storage, pumping and/or piping to 
provide the necessary fire flow.  In summary, the water system is required to meet the minimum 
fire flow performance standard based on the designated land use. If the City can provide fire flow 
in excess of the minimum standards with reasonable and affordable improvements, there may be 
advantages to customers in the form of lower insurance premiums and less on-site fire flow 
mitigation for future commercial and industrial projects.  

DISINFECTION CONTACT TIME 

The City is not currently required to maintain a minimum disinfection contact time. Typically, DOH 
only requires contact time for groundwater sources that have had multiple positive coliform 
sample results at the source of supply or if a source is vulnerable to microbiological contamination. 

WATER QUALITY ANALYSIS 

The City’s water quality must comply with the provisions of the federal Safe Drinking Water Act 
(SDWA).  DOH water quality provisions contained in Chapter 246-290 WAC generally incorporate 
the SDWA requirements. However, due to resource and legal process constraints, the DOH rules 
tend to lag behind SDWA implementation. Compliance with the current state rules does not 
guarantee compliance with all current federal rules. Therefore, some of the analysis in this section 
may evaluate proposed federal rules as well as current state statutes. 
 
The City is required to test various water quality parameters ranging from monthly coliform 
samples to sampling inorganic chemicals. The following section discusses the various water 
quality parameters and most recent results. Table III-3 provides a summary of water quality 
monitoring requirements and results.  The Cities water quality monitoring schedule is provided in 
Appendix D. 
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TABLE 3-3 

Water Quality Monitoring Summary 

Parameter Monitoring Requirements Results 

Coliform 
Monthly coliform samples have 
been consistently collected in 
accordance with the regulations. (1) 

The City has had one positive total coliform 
sample in March 2022 over the previous ten-
year period.  The repeat samples taken as a 
result showed an absence of total coliform. 

Inorganic 
Chemicals 
(IOC) 

DOH has granted the City a 9-year 
waiver. The next sample is due in 
September of 2027. 

The last sample was taken on September 6, 
2018. Results show no contaminants were 
above the Maximum Contaminant Levels 
(MCLs). Most analytes were not detected (or 
less than the State Reporting Limit). Sodium, 
hardness, conductivity, turbidity, total 
dissolved solids, and total nitrate/nitrite were 
detected which is typical for most groundwater 
sources. 

Nitrates 
Nitrate samples are required 
annually. 

Previous nitrate sample results are in the range 
of 0.5 mg/l to 1.0 mg/l, which is typical for 
groundwater in the area and far below the MCL 
of 10.0 mg/l. The most recent sample was 
taken in April 2023 with a result of 0.71 mg/l. 

Volatile 
Organic 
Chemicals 
(VOC) 

The most recent sample was taken 
March 2022 and the next sample 
due date is currently being 
determined. 

The last sample was taken March 2022. 
Results are below the current MCLs. 

Synthetic 
Organic 
Chemicals 
(SOC) 

SOC monitoring requirements are 
based on DOH rating of the source 
susceptibility. DOH has granted the 
City a 9-year waiver for herbicides 
and the next sample is due June 
2024.  

The water system has purchased waivers to 
reduce SOC monitoring requirements since 
the waiver program was instituted in 1995. The 
last herbicide and pesticide samples were 
taken July 8, 2016 and all results were below 
the current MCLs. 

Per and 
polyfluroalkyl 
substances 
(PFAS) 

Beginning Jan 2023 through Dec 
2025, DOH requires Group A 
community and non-transient non-
community water systems to 
monitor for PFAS. 

The City has collected a sample in March 2023 
and the results are currently being determined. 

Radionuclides 

Radionuclide samples are required 
every six years. The last samples 
were taken May 13, 2015 and the 
compliance period ends Dec 2025. 

The last samples were taken May 13, 2015, 
and results are below the current MCLs. 

Asbestos 

DOH policy requires asbestos 
sampling every nine years if more 
than 10% of the distribution system 
consists of AC pipe.  

Sample results from October of 2018 were less 
than the state reporting limit. The next sample 
due date is in October 2027. 

Disinfection 
By-Products 
(DBPs) 

The City has been granted reduced 
monitoring (annually in Oct) for 
TTHMs and HAA5. 

Sample results from September of 2023 were 
well below the maximum contaminant level. 

Lead and 
Copper 

The City is required to take 10 Lead 
and Copper samples at the standard 
3 year frequency. The last samples 
were taken Sep of 2023 and the next 
samples are due Sep of 2026. 

Sample results from September of 2023 were 
less than action levels. 

1. See Coliform Monitoring Plan in Appendix D  
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EPA passed the Stage 2 Disinfection Byproducts (DBP) Rule in January 2006.  The Stage 2 DBP 
rule builds on earlier rules that addressed DBPs. The DBP rules are intended to reduce potential 
cancer and reproductive and developmental health risks. The DBPs form in drinking water when 
disinfectants are used to control microbial pathogens. This Stage 2 DBP Rule enhances 
compliance monitoring requirements for two groups of DBPs, trihalomethanes (TTHM) and 
haloacetic acids (HAA5).   
 
Because previous monitoring results have been low, the City received a 40/30 Certification from 
EPA.  The 40/30 Certification allows for reduction of some DPB monitoring requirements including 
reduction of the monitoring frequency from quarterly to annually. 

SYSTEM DESCRIPTION AND ANALYSIS 

This section provides a description of the general condition and physical capacity of each water 
system component. The existing capacity is compared to the existing and projected water 
demands identified in Chapter 2. This analysis identifies the extent and timing of facility 
deficiencies. Each identified deficiency is summarized at the end of this section. Other 
deficiencies are identified in the Operations and Maintenance Program in Chapter 6. 
Recommendations are discussed in more detail in the Capital Improvement Program in Chapter 
8. See Figure 3-2 for a schematic map of the water system facilities. 

Source Capacity Analysis 

The City currently owns and operates two wells located along the north central part of the service 
area. The wells are referred to Well No. 1 and Well No. 3.  Well No. 2 is located in the vicinity of 
Well No. 1 and Well No. 3 but is no longer utilized due to excessive sand production.  Well No. 1 
and Well No. 3 are currently designated as a well field by DOH, which reduces overall water 
quality monitoring requirements.  Table 3-4 presents a summary of general parameters for each 
well.   

TABLE 3-4 

Well Characteristics 

Parameter Well No. 1 Well No. 3 

Installation Date May 1967 May 1994 

Casing Size 12-inch 12-inch 

Depth below ground surface 94 feet 93 feet 

Screened interval 89 to 94 feet 58 to 93 feet 

Well Tag AAA-948 ABE-103 

Confining Layer 13.5 to 23 feet 5 to 59 feet 

Static Water Level 16.5 feet 11 feet 

Pump Test Capacity 459 gpm 359 gpm 

Installed Pump Capacity 300 gpm 400 gpm 

 

Total source capacity must equal or exceed the estimated Maximum Day Demand (MDD) as 
required in WAC 246-290-222.  The current available pumping capacity is 700 gpm which is also 
the City’s existing instantaneous water rights as discussed in the Water Rights Analysis section 
below. Table 3-5 shows the existing source capacity compared against projected MDD developed 
in Chapter 2 and the projected surplus or deficit in annual increments through the year 2037 and 
one final projection in the year 2042. As shown in Table 3-5, the City’s current source capacity is 
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projected to support MDD through the year 2037; however, there is a projected 41 gpm deficit in 
the year 2042.  
 
Table 3-6 shows the same information as Table 3-5; however, uses Average Day Demand (ADD) 
and MDD developed in Chapter 2 assuming the water use efficiency (WUE) goal of reducing 
public water use by ten percent (further discussed in Chapter 4) is achieved. As shown in Table 
3-6, if the City achieves the WUE goal, existing source capacity is projected to support MDD 
through the 20-year scenario. This analysis should be reviewed again during the next Water 
System Plan, anticipated to occur between 2032 and 2037, to determine if water use efficiency 
efforts reduce or eliminate the projected 20-year source capacity deficit. 
 
Peak Hour Demand (PHD) can either be met through the provision of source capacity or 
equalizing storage. Beginning in the year 2028, the City is projected to not have adequate source 
capacity to meet PHD and therefore must provide equalizing storage within the system. Storage 
capacity is discussed later in this section. 
 
Well No. 1 and Well No. 3 pump operation is automatically controlled by storage tank levels.  After 
each well pump cycle, the status of each well alternates as the lead or the lag pump. A pump 
control valve, located in Well No. 3 building, is utilized to minimize surge when the pump operates. 

Water Rights Analysis 

This section recognizes that water rights have a legal bearing on water system capacity. ADD is 
compared against the City’s existing annual rate of withdrawal and MDD is compared against the 
City’s existing instantaneous rate of withdrawal. Table 3-5 shows a summary of current water 
rights. Water right documentation and the Water Rights Self-Assessment (DOH Form 331-372-F) 
are included in Appendix C. There are no extraordinary conditions associated with the existing 
water rights. 

TABLE 3-5 

Water Rights Summary 

Water 
Right 

Number 

Priority 
Date 

Instantaneous 
Water Right 

(gpm) 

Annual  
Water Right 

(acre-
feet/year) 

Notes 

6869-A June 5, 1967 300 196(P) 
Certificate for Well No. 1 
POW: NW NE T16N R01W S19 

G2-20933 C April 19, 1973 400 74(P) 196(S) 
Certificate for Well No. 2 and Well 
No. 3 
POW: T16N R01W S19 

 Total 700 270(P)  

(P) - Primary, (S) Supplemental 

 
The City’s existing instantaneous rate of withdrawal water right matches current source capacity 
and therefore, the analysis is the same for both a legal analysis and physical capacity analysis, 
see the Source Capacity Analysis section. As shown in Tables 3-6 and 3-7, the City is projected 
to have an annual water right deficit in the year 2036 unless water use efficiency goals are 
achieved. This projected deficiency and further recommendations to resolve it are further 
discussed below.  
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TABLE 3-6  

Water Rights Analysis 

Year 

Annual (ac-ft/yr) Instantaneous (gpm) 

Water 
Rights (1) ADD (2) Surplus / (Deficit) (3) 

Source 
Capacity / 

Water 
Rights (1)(4) 

MDD (2) Surplus / 
(Deficit) (5) 

2022 270.0 211.8 58.2  700 243 457  

2023 270.0 212.5 57.5  700 343 357  

2024 270.0 213.8 56.2  700 344 356  

2025 270.0 213.9 56.1  700 345 355  

2026 270.0 219.1 50.9  700 353 347  

2027 270.0 224.4 45.6  700 362 338  

2028 270.0 230.4 39.6  700 371 329  

2029 270.0 235.3 34.7  700 380 320  

2030 270.0 241.0 29.0  700 389 311  

2031 270.0 246.1 23.9  700 397 303  

2032 270.0 252.0 18.0  700 405 295  

2033 270.0 256.6 13.4  700 414 286  

2034 270.0 262.1 7.9  700 423 277  

2035 270.0 267.6 2.4  700 432 268  

2036 270.0 272.1 (2.1) 700 438 262  

2037 270.0 275.2 (5.2) 700 444 256  

2042 270.0 288.6 (18.6) 700 465 235 
(1) Water Rights and the Water Right Self-Assessment (DOH Form 331-372-F) are provided in Appendix C. 
(2) Average and maximum day demands are from Table 2-11. 
(3) Annual surplus/(deficit) is the difference between annual water rights and average day demand. 
(4) Source capacity for each well matches the instantaneous water rights, see Table 3-4. 
(5) Instantaneous surplus/(deficit) is the difference between instantaneous water rights and maximum day demand. 
 



City of Tenino 3-11 

Comprehensive Water System Plan December 2023 

TABLE 3-7  

Water Rights Analysis with Water Use Efficiency 

Year 

Annual (ac-ft/yr) Instantaneous (gpm) 

Water 
Rights (1) ADD (2) Surplus / (Deficit) 

(3) 

Source 
Capacity / 

Water 
Rights (1)(4) 

MDD (2) Surplus / 
(Deficit) (5) 

2022 270.0 211.8 58.2 700 243 457  

2023 270.0 191.2 78.8  700 308 392  

2024 270.0 192.4 77.6  700 309 391  

2025 270.0 192.5 77.5  700 310 390  

2026 270.0 197.2 72.8  700 318 382  

2027 270.0 201.9 68.1  700 326 374  

2028 270.0 207.4 62.6  700 333 367  

2029 270.0 211.8 58.2  700 342 358  

2030 270.0 216.9 53.1  700 350 350  

2031 270.0 221.5 48.5  700 357 343  

2032 270.0 226.8 43.2  700 365 335  

2033 270.0 231.0 39.0  700 372 328  

2034 270.0 235.9 34.1  700 380 320  

2035 270.0 240.9 29.1  700 388 312  

2036 270.0 244.9 25.1  700 394 306  

2037 270.0 247.7 22.3  700 399 301  

2042 270.0 259.7 10.3 700 419 281 
(1) Water Rights and the Water Right Self-Assessment (DOH Form 331-372-F) are provided in Appendix C. 
(2) Average and maximum day demands are from Table 2-12. 
(3) Annual surplus/(deficit) is the difference between annual water rights and average day demand. 
(4) Source capacity for each well matches the instantaneous water rights, see Table 3-4. 
(5) Instantaneous surplus/(deficit) is the difference between instantaneous water rights and maximum day demand. 

Treatment Analysis 

The City provides disinfection at both wells as a proactive measure to protect the distribution 
system from contamination.  The residual goal at entry to the system is 0.3 mg/l.  The hypochlorite 
solution is maintained at a ratio of 1 gallon of 12.5% sodium hypochlorite to 15 gallons of water. 
 
The City also utilizes calcite contactors to raise pH prior to entry into the distribution system.  One 
contactor vessel is provided for each 100 gpm of well capacity.  Therefore, four contactors are 
dedicated to Well No. 3 and three contactors are dedicated to Well No. 1. The contactors have 
adequately adjusted pH to optimize corrosion control in the distribution system. Installation of new 
media into the contactors is somewhat difficult but is not a significant concern since media 
replacement is relatively infrequent.  

Storage Capacity Analysis 

The City has two existing glass-lined steel tanks located in the west area of the City referred to 
as Lemon Hill. The tanks were built in 1994 and are both 50 foot in diameter with a base elevation 
of approximately 467 feet, an overflow elevation of approximately 486 feet, and an overflow height 
of approximately 19-feet. The combined storage volume is approximately 550,000 gallons.  The 
tank site is fenced and the City has recently installed security cameras and motion activated lights 
to deter vandalism. Results of bi-annual cleaning and inspection by City staff indicate that valves 
function properly, screens are intact, and the interior coatings are in good condition.  
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Table 3-6 provides a summary of the storage capacity requirements with the current total source 
capacity of 700 gpm. The largest storage volume requirement for this zone is standby storage. 
Storage capacity requirements are calculated in accordance with the 2019 DOH WSDM formulas. 
The Water System Design Manual requires that 30 psi be provided at the highest customer’s 
water meter minus operating and equalizing storage. Due to the reservoir’s base elevation 
(approximate elevation 476 feet) which is higher than the highest customer’s water meter 
(approximate elevation 310 feet), the City maintains 30 psi at the highest customer’s elevation 
minus the year 2042 projected equalizing storage. The limiting factor is therefore required storage 
greater than 20 psi minus operating, equalizing, standby, and fire suppression storage. Table 3-6 
shows the storage surplus/deficit for maintaining 20 psi at the highest customer’s water meter 
without operational, equalizing, standby, and fire suppression storage. 
 
DOH requires that water systems evaluate the capacity as well as the physical condition of each 
storage facility. The analysis must address constraints within the ten- and twenty-year planning 
periods. As discussed previously in this Chapter, specific storage capacity requirements are 
dependent upon capacity and reliability of the source of supply. 
 
The previous Water System Plan indicated storage capacity to be adequate for most of the 
20-year planning period; however, additional storage would be needed by 2027. Based upon the 
revised WSDM storage calculations, the storage capacity is not adequate for either the 10- or 
20-year planning periods with a current storage surplus of only 28,774 gallons and a projected 
deficiency beginning in the year 2027. This deficiency and recommendations to address it are 
further discussed below. 
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TABLE 3-8 

Storage Capacity Analysis for Main Zone 

Year 
Required Storage (gallons) Existing Effective 

Storage (gallons) (6) 

Storage Surplus/ 
(Deficit) (gallons) (7) 

Operating (1) Equalizing (2) Standby (3) FSS (4) Total (5) 

2022 29,376 0 491,850 60,000 521,226 550,000 28,774  

2023 29,376 0 493,460 60,000 522,836 550,000 27,164  

2024 29,376 0 495,075 60,000 524,451 550,000 25,549  

2025 29,376 0 496,696 60,000 526,072 550,000 23,928  

2026 29,376 0 508,700 60,000 538,076 550,000 11,924  

2027 29,376 0 520,995 60,000 550,371 550,000 (371) 

2028 29,376 0 533,587 60,000 562,963 550,000 (12,963) 

2029 29,376 0 546,483 60,000 575,859 550,000 (25,859) 

2030 29,376 1,482 559,691 60,000 590,549 550,000 (40,549) 

2031 29,376 3,456 571,536 60,000 604,368 550,000 (54,368) 

2032 29,376 5,472 583,632 60,000 618,479 550,000 (68,479) 

2033 29,376 7,530 595,983 60,000 632,889 550,000 (82,889) 

2034 29,376 9,633 608,596 60,000 647,604 550,000 (97,604) 

2035 29,376 11,779 621,475 60,000 662,631 550,000 (112,631) 

2036 29,376 13,232 630,192 60,000 672,800 550,000 (122,800) 

2037 29,376 14,705 639,031 60,000 683,112 550,000 (133,112) 

2042 29,376 19,893 670,159 60,000 719,428 550,000 (169,428) 
(1) Operating storage is based on current operating levels of 2 feet of water in both tanks. 
(2) Equalizing storage is calculated as shown in Table 3-1. Peak hour demands are shown in Table 2-11. Total source assumes source pumps are on for 24 hours 

a day at the maximum production rate, see the Source Capacity section above. 
(3) Standby storage is calculated as shown in Table 3-1. The number of ERU’s are shown in Table 2-11 and the ERUMDD value is 450 gpd/ERU as developed in 

Chapter 2. The number of days selected to meet the standard of reliability is 1 as recommended by the Water System Design Manual. 
(4) Fire suppression storage is 1,000 gpm x 60 minutes. 
(5) Total required storage is equal to the total of operating, equalizing, and the greater of standby or fire flow storage. This assumes standby and fire flow storage 

are nested as allowed by the local fire authority. This total required storage must be above 20 psi. 
(6) The existing effective storage volume available in Reservoirs 1 and 2, as described above, is based on the elevation of the highest customer’s water meter 

(~310 feet). 
(7)  Storage surplus/(deficit) is the difference between the existing effective storage and the total required storage. 
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Distribution System 

Figure 3-2 shows a schematic map of the water distribution system. The City currently tracks pipe 
installation and replacement through as-built drawings. As-built drawings are maintained in a file 
at the Public Works Department. The overall water system map is updated through WSP Updates. 
Minor repairs and modifications by City staff are documented through notes and revisions to 
existing maps.  The overall distribution map generally shows the location of piping and valves with 
regard to right of way and other general features.  As-built drawings are typically referenced when 
investigating problems or making improvements to the system. 
 
Table 3-7 contains an inventory of distribution pipe. Approximately 70% of the distribution system 
is asbestos cement (AC) pipe. The life expectancy of AC pipe is significantly reduced in areas 
with hydric soils and/or where groundwater is present within the pipe zone for extended periods.  
Typically, the coarse subsurface material in Tenino is well drained and past inspection of the AC 
pipe during service installations has indicated little evidence of AC pipe deterioration. The 
condition of AC distribution materials must be carefully examined and documented during any 
future repairs or new service installations. There is no need for system wide AC pipe replacement 
at this time. However, the City will begin to look at ways to implement systematic replacement of 
a majority of the AC distribution materials over the long term.  

TABLE 3-9 

Distribution System Characteristics 

 Pipe Material (feet) 

Pipe 
Size 

PVC and 
HDPE 

Asbestos 
Cement 

Ductile / 
Cast Iron 

Galvanized 
Iron 

 
Total 

14-inch - - 280 - 280 
12-inch - - 1,964 - 1,964 
10-Inch - - - - - 

8-inch 7,856 20,775 774 - 29,405 
6-inch 6,259 24,550 4,239 - 35,048 
4-inch 274 12,204 114 - 12,592 

< 4-inch 3,201 123 70 3,580 6,974 

Total 17,590 57,652 7,441 3,580 86,263 

 
Leak detection was performed on the entire distribution system in 2004, which is discussed in 
more detail in Chapter 4.  Leak detection identified some specific leaks but did not indicate system 
leakage of distribution system piping. 
 
The City no longer uses small diameter cast iron pipe and the amount of small diameter cast iron 
pipe in the system is not significant.  However, the small diameter cast iron pipe is typically subject 
to scale, corrosion, and leakage. Because of these factors, the City will systematically replace 
cast and galvanized pipe over the next six to ten years. 

Hydraulic Analysis 

Water systems are required to complete a hydraulic analysis to evaluate existing system 
performance, identify deficiencies, aid in identifying needed system improvements, and document 
any special operational needs. WAC 246-290-230 requires that the minimum size for transmission 
or distribution mains is six inches unless smaller mains can be justified by a hydraulic analysis 
(systems designed to provide fireflow shall have a minimum distribution main size of six inches).  
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Sizing mains using a hydraulic analysis must, at a minimum, consider the two demand scenarios 
specified in WAC 246-290-230 (i.e. PHD, MDD + Fire Flow). DOH also recommends that the 
design of distribution mains not exceed a maximum velocity of eight feet per second under PHD 
conditions. Maximum velocities of greater than eight feet per second may occur under fire flow 
conditions, for short sections of mains, or for piping within pump and valve station facilities. 
 
Hydraulic Model 

 
The model used for hydraulic analysis is KYPipe 2022. Pipes and nodes were imported from the 
City’s water system base map.  Elevations for nodes were obtained using Google Earth data and 
static pressures were reviewed to verify elevations. System demands presented in Chapter 2 are 
distributed evenly throughout the system nodes. As built drawings were reviewed and used to 
add segments of waterline that were constructed after the City’s water system base map was 
developed. 
 
DOH indicates that the model should be calibrated such that the system pressures predicted for 
certain conditions are in general agreement with field measurements. Table 6-1 of the DOH 
WSDM presents general criteria for calibrating a hydraulic network model.  The general calibration 
criteria established by Walski et al. for long range planning is to predict the hydraulic grade line 
to within 5 to 10 feet (2.2 to 4.3 psi) at model calibration points during peak demands such as 
fireflows. Hydrant flow tests were conducted in February of 2022 to calibrate the model. Results 
of the model calibration are presented in Table 3-8. The water levels within Reservoirs 1 and 2 
and the production flow rate of Wells 1 and 3 were recorded at the time of hydrant flow tests. The 
water level elevations within Reservoirs 1 and 2 were approximately elevation 484 feet, Well 1 
was producing 270 gpm, and Well 3 was off at the time of the hydrant flow tests. 
 
Model calibration was performed by setting the boundary conditions (reservoir levels and well 
production rates) and applying system demand. Model output for static pressures was generated 
by running the model at a steady state scenario. Model output for residual pressures was 
generated at each hydrant test location by placing an added demand equal to the measured 
hydrant flow rate at points (nodes) in the model equivalent to the locations of the tested hydrants.  
 
System pressures and flow within the pipes are dependent on the friction loss characteristics 
within pipes, fittings, and valves. These friction losses are modeled using Hazen-Williams 
Coefficients applied to lengths of pipe. Hazen-Williams Coefficients are adjusted through the 
calibration process until the hydraulic model best estimates field measured values. For the City 
of Tenino water system, Hazen-Williams Coefficients were adjusted by pipe material and 
calibration results yielded coefficients between 110 and 140. These friction factors are typical 
values for most pipe materials and are generally conservative. The friction factors for the pipe 
also compensate for system losses through valves and pipe fittings. 
 
The model output was produced for both static pressures and residual pressures. Comparing field 
measured static pressures with hydraulically modeled static pressures indicates the overall 
accuracy of the model node elevations and reservoir elevations under normal demand conditions. 
As shown in Table 3-8, the simulated model pressures were within 4.3 psi of the measured field 
pressures, which indicates a reasonable match between modeled and measured conditions. 
 
Comparing field measured residual pressures (under a fireflow demand) with hydraulically 
modeled residual pressures aids in determining whether the model piping is connected correctly, 
and appropriate friction factors have been used. As shown in Table 3-8, the field measured versus 
hydraulically modeled difference in static and residual pressure (pressure drop) were within 3.2 
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psi. Hydrant flow tests were selected to provide adequate coverage over the water system and to 
maximize the friction losses across the system by placing the test locations as far from Reservoirs 
1 and 2 as possible. This method of testing provides a high level of accuracy in the hydraulic 
model. For the purpose of comprehensive planning, the City’s hydraulic water model is considered 
well calibrated. 

TABLE 3-10 

Hydraulic Model Calibration 

Hydrant 
Location 

Flow 
(gpm) 

Field Test Pressures (psi) Modeled Pressures (psi) Difference (psi) 

Static Residual Drop Static Residual Drop Static Drop 

5th Ave & 
Wichman St 

1,100 90.0 88.0 2.0 87.8 83 4.8 2.2 -2.8 

Garfield St & 
Ragless St 

1,126 90.0 75.0 15.0 90.6 77.3 13.3 -0.6 1.7 

Tenino Middle 
School 

1,126 90.0 72.0 18.0 88.5 73.7 14.8 1.5 3.2 

9th Ave & 
Houston St 

1,186 95.0 70.0 25.0 97.4 73.2 24.2 -2.4 0.8 

Park Ave & 
Frost St 

1,061 80.0 72.0 8.0 76.7 69.5 7.2 3.3 0.8 

4404 WA-507 836 80.0 65.0 15.0 77.3 62.5 14.8 2.7 0.2 

Tenino Ag 
Park 

1,007 80.0 40.0 40.0 84.6 47.8 36.8 -4.6 3.2 

 

PHD Model Results:   

The model is run under peak hour demands to ensure that the PHD can be provided at the 
minimum required pressure of 30 psi for design conditions and at least 20 psi for current operating 
conditions in all parts of the system. During PHD scenarios, all wells are off (i.e. steady state) and 
the reservoirs are depleted of operational and equalizing storage to simulate the worst case. The 
reservoir elevations are set at 480 feet (13 feet in the reservoir, 4 feet below the overflow 
elevation) for the 20-year scenario. The 20-year PHD developed in Chapter 2 is applied to the 
entire system. The model results indicate that the system can easily meet the 30 psi design criteria 
for current and future demand scenarios. The minimum system pressure for the 20-year PHD 
scenario is 65-psi. The maximum pipe velocity for the 20-year PHD scenario is 6.0 feet per 
second. The 20-year PHD model results are included in Appendix E. 

MDD + Fire Flow Model Results:   

The model is run under maximum day demands to ensure the required fireflow can be provided 
such that a residual “design” pressure of 20 psi is maintained throughout the distribution system. 
For “operating” conditions, 20 psi must be maintained at the operating hydrant and at least positive 
pressure must be maintained throughout the system (WAC 246-290-420(3)).  For the MDD plus 
fire flow analysis, all wells are off and the reservoirs are depleted of operational, equalizing, and 
fire suppression storage. The reservoir elevations are set at 478-feet (11 feet in reservoir, 6 feet 
below the overflow elevation) for the 20-year scenario. The 20-year MDD developed in Chapter 
2 is applied to the entire system. The model indicates that the existing system is capable of 
meeting minimum fire flow goals under design conditions in all areas of the distribution system.  
Under the design conditions fire flow available throughout the system ranges from approximately 
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1,000 gpm to 4,000 gpm; however, pipe velocity may be a more limiting factor under actual 
operation for the higher modeled design flows. The hydrants controlling the fire flow performance 
are located at the far east and west ends of the system. The 20-year MDD plus fireflow model 
results are included in Appendix E. 

RELIABILITY 

The water system is very reliable based on the presence of redundant wells, treatment, multiple 
storage tanks and standby power that is available to operate Well No. 3. 

OVERALL CAPACITY 

DOH requires that water systems provide an analysis of the system to determine overall physical 
service capacity in terms of ERUs. Table 3-9 presents the capacities of the water system 
components based on WSDM formulas and guidance. 

TABLE 3-11 

Current Water System Capacity Limits 

System Component 
Current System 
Capacity (ERUs) 

Existing 
Demand 
(ERUs) 

Available 
Surplus 
(ERUs) 

Projected Year 
of Deficiency 

Source 2,240 1,093 1,147 - (1) 

Instantaneous Water Rights 2,240 1,093 1,147 - (1) 
Annual Water Rights 1,236 1,093 143 2036 

Storage 1,157 1,093 64 2027 
1. No deficiency projected in the 20-year planning period. 

 
The limiting system component is currently storage capacity (specifically standby storage) 
because of DOH’s revised storage capacity calculations. The next most limiting system 
component is the City’s existing annual water rights. The current 1,236 ERU capacity is adequate 
to meet demand projections through 2036 without WUE. 

SUMMARY OF SYSTEM DEFICIENCIES AND RECOMMENDATIONS 

The following section provides a summary of the system deficiencies from the analysis provided 
above and recommended improvements or courses of action. Priorities for implementation, 
project descriptions and planning level cost estimates are discussed in the Capital Improvement 
Program in Chapter 8 and the Financial Program in Chapter 9. 

Source Capacity Summary and Recommendations 

There are no current or projected deficiencies associated with source capacity. 

Water Rights Summary and Recommendations 

Water rights is a significant concern because Ecology is not processing applications for new water 
rights within the upper Chehalis basin. Therefore, the most feasible alternatives to address the 
projected water rights deficiency are WUE, acquisition of existing water rights, or purchase of 
wholesale water from another entity. The primary WUE program to address water right issues, as 
further discussed in Chapter 4, is the reduction of ADD. Because of existing efficiency in DSL 
programs and the relatively low ADD per customer, WUE program implementation may be difficult 
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to achieve and the progress towards the WUE goal should be reviewed in the next Water System 
Plan. Due to the significant amount of time it takes to process existing water rights sales or change 
applications, the City is recommended to begin pursuing additional water right acquisition. As 
shown in Table 3-5, the City is projected to have a 20-year annual water right deficiency of 
18.6 acre-feet per year. 
 
Another option would be to purchase wholesale water from another entity such as Loma Vista 
(Thurston County Public Utilities District). The Loma Vista system is approximately 1.3 miles south 
of Tenino. Purchase of wholesale water from Loma Vista would require the construction of an 
intertie. 

Water Quality and Treatment Summary and Recommendations 

There are no deficiencies associated with water quality or treatment. Chapter 6 discusses 
treatment projects which would improve the maintenance of treatment equipment and provide 
additional operational flexibility. 

Storage Capacity Summary and Recommendations 

As discussed in the Storage Capacity Analysis section above, additional standby storage is 
projected to be deficient in the year 2027 with a 10-year deficiency of 68,479 gallons and a 20-year 
deficiency of 169,428 gallons. Additional storage capacity on the order of 200,000 gallons is 
recommended which will conservatively provide for adequate 20-year demand projections. 

Distribution System Summary and Recommendations 

There are no projected deficiencies associated with the existing distribution system. The City 
intends to systematically replace older, small diameter, cast iron, galvanized iron, or asbestos 
cement piping which will maintain a distribution system leakage under 10 percent. 
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CHAPTER 4 

WATER USE EFFICIENCY PROGRAM 

INTRODUCTION 

The objective of the Water Use Efficiency (WUE) program is to promote maximum efficiency in 
utilization of water resources. The WUE regulatory provisions were incorporated into Chapter 
246-290 of the Washington Administrative Code (WAC), effective January 22, 2007. The WUE 
program elements are similar to the conservation program that has been implemented by 
Washington State Department of Health (DOH) since the early 1990’s. 
 
The general requirements of a WUE program are data collection, demand forecasting, leakage 
evaluation, rate structure evaluation, and implementation of WUE measures.  All municipal water 
systems must meet a statewide distribution system leakage (DSL) standard.  Water systems with 
1,000 or more connections must also evaluate water reclamation opportunities. WUE program 
goals must be set through a public process (re-established every 6 years) and performance must 
be reported annually to customers.  At present, the Tenino water system has less than 1,000 
connections. 

DATA COLLECTION AND ANALYSIS 

Water systems are required to collect specific types of water use data in order to evaluate the 
water usage and the effectiveness of the WUE program. The minimum level of data collection for 
water systems with less than 1,000 connections based on DOH planning requirements (WAC 
246-246-100(4)) is monthly and annual production totals from each source and annual totals for 
each customer class. 
 
The City currently exceeds the minimum data collection requirements by metering daily water 
production and monthly water use. In addition to these data collection requirements for planning, 
WAC 246-290-820 identifies how water systems must quantify Authorized Consumption (AC) and 
DSL. The definition of AC is the volume of metered and un-metered water used for municipal 
water supply purposes by consumers, the purveyor, and others authorized to do so by the 
purveyor, including, but not limited to, firefighting and training, flushing of mains and sewers, street 
cleaning, and watering of parks and landscapes. These volumes may be billed or unbilled. The 
percentage and volume of DSL must be reported on an annual basis. The percentage of DSL 
must be calculated using the following equation:  
 

Equation 4-1 Percent Distribution System Leakage 

DSL = [(TP - AC)/TP] x 100 

Where: 
 

DSL = Percent of Distribution System Leakage (%) 
TP = Total Water Produced and Purchased 

AC = Authorized Consumption 
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Per WAC 146-290-496, total water produced and purchased must be measured using source and 
supply meters. Elements of authorized consumption that cannot be metered must be estimated.  
A system is in compliance if DSL is less than or equal to 10 percent for the previous three-year 
DSL average. Systems with greater than 10% DSL must develop and implement a Water Loss 
Control Action Plan (WLCAP).    
 
Demand projections in Chapter 2 identify a DSL of 6.9% for the past three years. A full leak 
detection survey was conducted in 2004, which confirmed that leaks are primarily associated with 
connections to corporation stops on older service line connections. It is likely that DSL is also 
related to older residential service meters and small diameter galvanized steel distribution and 
service piping. 
 
The City will continue to implement programs to reduce or maintain DSL such as replacing older 
meter connections and galvanized pipe. The City will also work to reduce the amount of AC by 
replacing additional non-functioning meters each year and metering all park irrigation where 
practical. It is expected that these programs will maintain DSL at below 10 percent. 
 
The City’s goal is to maintain DSL below 8.5%. This is below the maximum allowed DSL of 10%.  
The 10% DSL level can be difficult to meet for older and smaller water systems and the City has 
done an outstanding job at keeping DSL below the standard for the last several years. 

Demand Forecasting 

Demand forecasting requires an evaluation of the current water use with projections for future 
water use over the next 10-year and 20-year planning periods.  The required demand forecasting 
has been completed in Chapter 2 of this Water System Plan. 

Previous WUE Goal 

The previous Water System Plan dated February 2010 identified a 6-year goal of reducing 
Average Day Demand (ADD) by 10% by providing an economic incentive to reduce peak summer 
use. This 6-year goal projected a reduction in ADD from 235,886 gpd to 212,297 gpd in the 6-year 
planning period (2016). The measured ADD in 2016 was 198,203 gpm; therefore, this previous 
6-year goal was achieved. 
 
Another goal identified by the 2010 Water System Plan was to maintain DSL at about 8.5%. As 
shown in Table 2-8, this goal has also been achieved. 

Current WUE Goals 

Water systems are required to set WUE goals in a public forum that provides the opportunity for 
consumers and the public to participate in and comment on WUE goals. A public forum should be 
held and the WUE goal re-established every 6 years. WUE goals should be recorded in planning 
documents and performance reports. When setting WUE goals, the water system must:  
 

• Include a measurable outcome in terms of water production or consumption.  

• Address water supply and forecasted demand characteristics.  

• Include an implementation schedule for meeting the goals. 
 
The most recent WUE goal was set in a public forum in 2009 and the goal has not been changed 
since then. A public forum should be held to re-establish the WUE goal. DOH has published a 
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guidance document to aid in setting WUE goals through public forums titled Setting Goals to Use 
Water Efficiently (DOH 331-402) included in Appendix C. 
 
The projected water demands with WUE in Chapter 2, Table 2-12 have been developed with a 
goal of reducing ADD by 10%. This goal can be reasonably achieved with continued WUE 
measures based on the most recent demand data. The majority of the savings will be met through 
consumer education, leak detection, and using reclaimed water for irrigation in the City Park. The 
City also plans to form a new utility committee to establish new goals. 

WUE Measures 

Municipal water suppliers need to evaluate or implement a specified number of WUE measures 
based on water system size (WAC 246-290-810). Currently, the water system is in the “500 to 
999 service connections” range. In this case, at least four WUE measures must be evaluated or 
implemented. As shown in Table 2-11, the water system is projected to be within the “1,000 to 
2,499 service connections” range by the year 2027. If the system exceeds 1,000 connections, at 
least five WUE measures must be evaluated or implemented. A detailed evaluation is not required 
for any measure the water system will implement. DOH guidance material identifies three 
categories of WUE measures: 
 

• Internal (supply side) – Internal efficiency measures are activities undertaken by a water 
system, such as source metering, customer meter installation, meter calibration, 
distribution system leak detection and repair, implementation of rate structures that 
encourage the efficient use of water by the customer, and bills showing consumption 
history.  

• External (demand side) – External measures are developed by the water system to 
motivate customers to reduce water use. Such measures include distribution and 
installation of water-saving devices and fixtures, residential and commercial water audits, 
and reuse of reclaimed water. 

• Customer information – WUE program promotion and customer education with pertinent 
and timely information delivery is an essential component of internal and external efforts 
and can in itself lead to customer water use reductions. 

 
The DOH guidelines indicate that metering is the most important part of a WUE program. Source 
and service meters provide the data necessary for water demand management and planning. A 
successful and measurable WUE program is not as effective without service meters. Service 
metering, when combined with a consumption-oriented rate structure and, if possible, a bill that 
shows current and previous year consumption information, is the most effective way to change 
customers’ water use patterns. Generally, customers are more likely to modify water use 
behaviors if they know they will pay more for greater consumption. 
 
In addition to source meter and service meter implementation, which are considered to be supply 
side WUE measures, the following external demand side WUE measures will continue to be 
implemented by the water system over the next 10-year planning period:  
 

1. WUE oriented rate structure for single-family residential customers. 
2. WUE oriented rate structure for outside residential customers.  
3. WUE oriented rate structure for commercial customers. 
4. WUE oriented rate structure for outside commercial customers. 
5. Automated meter reading with system to alert customers about demand side losses such 

as leaky toilets. 
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As the system grows and there are more resources available, the city will attach consumption 
history to billings and provide WUE promotional materials to educate customers about WUE on a 
regular basis. The basic public education program is most often accomplished by distribution of 
DOH/DOE WUE guidelines. Pamphlets and other WUE educational materials are available online 
at:   
 
https://www.doh.wa.gov/communityandenvironment/drinkingwater/watersystemdesignandplanni
ng/wateruseefficiency/wuepublicationsandresources 

WUE Based Rate Structures 

DOH strongly advocates consideration of WUE oriented rate structures. The general premise of 
a WUE oriented rate structure is that the customer should be conscious of a financial incentive to 
use less water.  In the mid 1990’s, DOH’s conservation guidance documents indicated that 
constant block (uniform) rate structures encourage WUE. In recent years, DOH advocates 
inverted (or increasing) block rates. Inverted block rates have at least two rate tiers, are generally 
effective, and have been more difficult to implement for small systems that do not have 
sophisticated billing software or processes. Billing software technology has become available 
which has made it easier for small systems to implement inverted block rate structures. Inverted 
block rates can be difficult for customers to understand.  
 
In general, consumers should understand that the use of more water results in a higher water bill.  
For example, if a customer knows that each additional 100 cubic feet of water will cost more, 
WUE will occur at the same relative level if the similar commodity charges are presented in one 
single tier or in the second tier of an inverted rate structure. In summary, communication of WUE 
based pricing can be very effective with constant block rate structures that are implemented with 
a WUE based commodity (overage) charge.  
 
The City will continue to implement a constant block rate structure with an overage rate that 
encourages WUE. This rate structure has proven to be effective at encouraging WUE for the City 
of Tenino as evident in the decreasing value of one Equivalent Residential Unit (ERU), see 
Chapter 2. Inverted block rates may be implemented in the future if practical. Inverted block rates 
would likely have to be implemented along with more education in the form of either expanded 
billing sheets, additional rate information or online access to usage information. Specific 
information regarding water rate development and implementation is provided in the financial 
discussion in Chapter 9. 

Bills Reflecting Consumption History 

Bills showing consumption history provide information to the customer and to the purveyor 
regarding water use trends. The customer can observe the difference in water consumption during 
the same period for both the current and previous year. 
 
Level of Implementation 
The City will consider purchasing water billing software that shows customer water use history 
when the City next upgrades their water billing software. Considerations should include the rapidly 
changing costs of software, including the cost of paper and printing, the revenue generated by 
actual water use, and the current progress towards the WUE goal. If ADD trends towards 
projected ADD with the WUE goal as shown in Table 2-12, purchasing new water billing software 
is not recommended. If ADD trends towards projected ADD without WUE, new water billing 
software is recommended to be considered. 

https://www.doh.wa.gov/communityandenvironment/drinkingwater/watersystemdesignandplanning/wateruseefficiency/wuepublicationsandresources
https://www.doh.wa.gov/communityandenvironment/drinkingwater/watersystemdesignandplanning/wateruseefficiency/wuepublicationsandresources
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Service Meters 

All water conservation programs shall consider the benefits and cost of installing individual service 
meters. The metering program shall include periodic tests and repairs. 
 
Level of Implementation 
The City is fully metered and charges customers based on metered water usage. The City has 
pursued a water meter testing and replacement program and will continue this program to assure 
meter accuracy. The City is also pursuing an automatic read metering system. Beginning in 2020, 
the City began replacing all existing water meters with radio read meters beginning with difficult 
to read services and installing radio read meters for new services. The long-term goal is to have 
the entire water system on automated meter reading. This replacement program is currently 
pending completion. 

Water Conservation Kits 

Water conservation kits containing easily installed water-saving devices can be distributed to 
customers.  These kits can include such items as shower flow restrictors, toilet-tank-water 
displacement devices, leak detection tablets, informational brochures, and other materials. 
 
Level of Implementation 
The City will consider obtaining and distributing water conservation kits in the future in 
consideration of the status of actual water use compared to WUE goals. 

Landscape Management 

Water use management of large irrigation operations for agriculture, nurseries, and landscaping 
can increase the irrigation efficiency of these operations. Moisture sensors, flow timers, low 
volume sprinklers, drip irrigation, weather monitoring, low water demand landscaping, and other 
practices can be encouraged by the water utility. 
 
Level of Implementation 
The City will promote the use of water efficient irrigation systems by large irrigators by distributing 
Water Conservation Guideline 7: Irrigation and Landscaping (DOH Pub. #331-120-7). A copy of 
Guideline 7 is included in Appendix C. 

WUE Reporting and Evaluation 

The effectiveness of the WUE program will be evaluated each year by comparing the current year 
ADD to the demand projections in Tables 2-11 and 2-12 in Chapter 2. Table 2-11 presents 
demand projections without WUE and Table 2-12 presents demand projections with WUE. These 
projections can be used to measure if the WUE program is effective. Water systems must report 
annually (by July 1) on their WUE performance to customers and DOH and make this information 
available to the public in accordance with WAC 246-290-840. DOH indicates that water systems 
may fulfill this requirement by including performance information in their Consumer Confidence 
Report (CCR). The annual report must include the following information: 
 

• Total annual production 

• DSL totals in percent and annual volume 

• WUE goals 

• Implementation schedule for WUE measures 

• Description of progress on WUE goals 

• Status of DSL reduction programs (if applicable) 
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The City reports on annual WUE to DOH by submitting Annual Performance Reports. A copy of 
the most recent Annual Performance Reports is included in Appendix C. 

WUE Program Implementation and Cost 

The WUE program will be implemented through the operation program identified in Chapter 6 and 
the Capital Improvement and Financial Programs in Chapters 8 and 9. 
 

• Source metering costs will be included in proposed well implementation projects. 

• Service meter installation will be required for all new services and costs will be paid for by 
new customers.  

• Service connection repairs, service meter replacement and data collection will be 
addressed through the operations budget. 

• Galvanized pipe replacement will be implemented through Capital Improvement budgets. 

• Programs such as providing consumption history and additional public education on billing 
cards will be implemented through the operations budget. 

 
The goal of reducing the ADD by 10% should be attainable based on an understanding of typical 
demands for residential customers in small western Washington communities. If the ADD goal is 
not met at the end of the 10-year period, the City will evaluate the use of other programs such as 
additional consumption history and/or rate information on billings and additional WUE pricing 
incentives. The galvanized pipe replacements may also be implemented earlier if resources allow 
or if results from the initial projects are not successful in maintaining the identified DSL goal. 

Reclaimed Water 

The wastewater treatment plant built in 2009 produces Class A reclaimed water that is available 
for sale and use.  The plant uses groundwater recharge as the primary effluent disposal method.  
Approximately 90,000 gpd of Class A reclaimed water is available and until recently, there have 
been no customers because the plant is ½ mile from town where the bulk of the demand would 
be. Based on review of the planning data, it is unlikely that City-wide reuse would be a cost-
effective option to off-set existing water demands at this time due to the high cost of the 
conveyance systems to existing areas. A recent development near the wastewater treatment plant 
titled Tenino Agriculture Park was constructed with reclaimed water conveyance piping which 
plans to use reclaimed water for landscape irrigation. 

SOURCE OF SUPPLY ANALYSIS 

The purpose of this section is to summarize efforts being undertaken to ensure an adequate 
quantity of water can be provided at all times. When water shortages or interruptions in service 
occur, public health can be threatened because system pressure may be reduced such that basic 
public health needs are not met or other backflow related problems occur. In addition, the City is 
required to prepare an emergency response plan and water shortage response plan to address 
contingencies for water system component failures. Emergency response and water shortage 
response planning is presented in Chapter 6. 

Source Reliability 

The water system has two wells and standby power for Well No. 3. Demands can be met from 
gravity standby storage. The reliability of the source of supply is above average. However, both 
wells are located at the same site and can both be affected by a single contamination event. 
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Overall reliability could be greatly enhanced by implementing an additional well or wells in a 
location that is independent of the current well site. To address this concern, an additional well 
site is recommended to be considered in conjunction with potential projects to address water 
rights deficiencies identified in Chapter 3 of this Water System Plan. 



Chapter 5 
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CHAPTER 5 

WELLHEAD PROTECTION PROGRAM 

Source water protection for groundwater-based systems is provided through a Wellhead 
Protection Program (WHPP) in accordance with WAC 246-290-135.  A WHPP is vital for meeting 
the overall goal to provide safe and reliable drinking water. The WHPP provides awareness of the 
conditions and activities that may affect source water quality.  The following program has been 
developed in accordance with Washington State Department of Health (DOH) planning and 
wellhead protection guidance. 

AQUIFER DESCRIPTION AND CHARACTERISTICS 

The aquifer in the City of Tenino area is generally unconfined. The ground water is recharged by 
precipitation and surface waters through infiltration and percolation. Most of the land area in 
Tenino and some of the land area in the City’s Urban Growth Area (UGA) is classified by Thurston 
County as extremely critical aquifer recharge areas (444 acres in the City limits, and 51 acres in 
the UGA). These are areas “which provide very rapid recharge with little protection, contain coarse 
soil textures and soil materials, and are derived from glacial outwash materials (Thurston County 
Critical Areas Ordinance, February 1994).” Water from rain and other sources move very rapidly 
into the water bearing soil layers which are as shallow as 3 feet and as deep as 83 feet below 
ground surface. 
 
The number of contaminated wells in the south Thurston County region has risen rapidly during 
the last few years, likely due to increasing urbanization, agricultural use, and failing septic 
systems. The Critical Aquifer Recharge Area (CARA) of greatest concern to Tenino is in the 
southwest portion of the City. The City has passed a Critical Areas protection ordinance which 
includes CARAs to limit the intensity and type of use on this land. The ordinance is included in 
Appendix B. 
 
Data provided by well logs and geologic maps of the area show that Rock Prairie and the upper 
Scatter Creek valley are predominately covered by glacial outwash sediments. Well log data 
suggests the thickness of the glacial outwash is generally 15 to 30 feet. Water levels in the area 
are typically five feet below ground surface in the winter months and 20 to 50 feet below ground 
surface during the summer months (depending on location and the effects of seasonal changes 
in recharge). 

 
Direct measurements of aquifer characteristics are relatively limited through this area, but the 
available data is sufficient to identify reasonable ranges of water volumes and velocities. Based 
on the published data and information from Robinson & Noble, the amounts of water moving 
through the shallow aquifer system were calculated between 62,500 gallons per day per square 
foot of aquifer (gpd/ft2) in the upper reaches of the Scatter Creek east of Tenino and over 2 million 
gpd/ft2 in Rock Prairie. Based on this information, the average flow velocity of water within the 
aquifer may be in the range of 10 to 100 feet per day. 
 
Scatter Creek flows east to west along the northern and western borders of Tenino, limiting 
development along its banks due to fish habitat and other species of concern that have been 
identified in the area. A wetland buffer of 200 feet and a high ground water table requiring a 
300-foot buffer are common for properties along the Creek. According to Thurston Regional 
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Planning Council (TRPC), there are approximately 9.0 acres of wetlands within the City limits and 
another 35.2 acres within the UGA. 

TIME OF TRAVEL ZONES 

The wellhead protection area is made up of five zones based upon the time of travel of a 
contaminant reaching the well. The zones are:  
 
1) The Sanitary Control Area (SCA) 
2) 6-Month Time of Travel (TOT) Zone 
3) 1-Year TOT Zone 
4) 5-Year TOT Zone 
5) 10-Year TOT Zone.   
 
The Calculated Fixed Radius (CFR) method is the least complex method to determine the TOT 
zones for small water systems and relatively undefined areas. The CFR method is conservative 
in most cases and is recommended for use by DOH for small water systems with low to 
moderately susceptible sources of supply. Table 5-1 presents the TOT for Well No. 1 and Well 
No. 3 site as determined by using the CFR method. The calculation is based on a combined 
pumping rate of 700 gpm and a screen length of 35’.  Assumed aquifer porosity is 0.22. 

TABLE 5-1 

Wellhead Protection Areas by Calculated Fixed Radius (CFR) 

Time of Travel Radius of Contribution (feet) 

6-month 1,009 

1-year 1,426 

5-year 3,189 

10-year 4,510 

Contaminants within the TOT zones can conceivably reach the well within the time specified 
based upon the assumed groundwater hydrology. The City will utilize the CFR method for 
determining TOT boundaries. Groundwater modeling can also be conducted to better refine TOT 
boundaries. There is no specific need to model the aquifer at this time since sanitary sewers have 
been implemented. Figure 5-1 shows the TOT boundaries based on the CFR method. 
 
The following is a brief description of the conditions in the protection zones:  

Sanitary Control Area 

The SCA should be 100 feet for wells per WAC 240-290-135 unless engineering justification 
allows for mitigation of the SCA based on hydrogeologic factors. The City owns the 100-foot SCA 
for each well. There are no potential contamination sources with the current SCAs. 

TOT Land Use 

The current land uses within TOT zones are predominantly low and medium density residential.  
Other current uses include light commercial and schools. The likelihood of additional development 
or higher development density is minimal due to zoning and the majority of the nearby properties 
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have been platted in a way that would preclude higher densities without substantial re-
development.   

INVENTORY OF POTENTIAL CONTAMINANT SOURCES 

During the development of this Water System Plan, an inventory of potential contaminant sources 
was developed using Washington State Department of Ecology’s (DOE’s) Facility/Site 
Identification Database and Thurston County Online Maps. These databases list any operation 
that is a potential or active source of pollution. This includes gas stations, automotive stores, dry 
cleaners, gravel pits, waste management sites, and industrial facilities. Table 5-2 summarizes the 
review of the database and identifies all sites that are located within the 10-year TOT zone. Sites 
that have a listed end date, indicating that the potential contaminant source has been removed, 
are excluded. Figure 5-2 is printed from DOE’s Facility/Site Identification Map and Figure 5-3 is 
printed from Thurston County Online Maps. 

TABLE 5-2 

Inventory of Potential Contaminant Sources 

DOE 
Facility ID 

Facility Name Interaction (Contaminant Type) Address (Tenino, WA) 

87263176 
Tenino Grader 
Storage Area 

UST McClellan St S & Hwy 507 

74873833 
Tenino Corner 
Grocery 

UST / LUST / State Cleanup Site 319 Wichman St S 

70971197 
Tenino Service 
Center 

UST / LUST 
Garfield Ave E & Hodgden 
St N 

70416466 Lycan Fuel Service UST 
Sussex Ave E & Ragless 
St N 

55924127 
Jackpot Food Mart 
375 

UST 397 Sussex Ave W 

45564645 
Laidlaw Transit 
Tenino 

Industrial SW GP / Emergency 
Hazardous Chemical Report, Tier 2 

500 W 2nd St 

25436916 
Tenino Telephone 
Company Inc 

Emergency Hazardous Chemical 
Report, Tier 2 

225 Central Ave W 

16999364 
American Tower 
Tenino 

Emergency Hazardous Chemical 
Report, Tier 2 

2 Mi SE 

6413759 
PSE Blumaer 
Substation 

State Cleanup Site / Emergency 
Hazardous Chemical Report, Tier 2 

Hodgden St N & Garfield 
Ave E 

79806 Tenino City Underground Injection Control N Custer St 

50269 Tenino Market Fresh UST 500 Sussex Ave E 

14941 Bakers Towing Revisited Site Visit Program 508 Wichman St S 
(1) UST = Underground Storage Tank 
(2) LUST = Leaking Underground Storage Tank 
(3) SW GP = Stormwater General Permit 
(4) State cleanup sites are sites that are being cleaned up under state regulations which include Model Toxics Control 

Act or its predecessors. 
(5) Emergency Hazardous Chemical Report Tier 2 refers to businesses that store 10,000 lbs or more of a hazardous 

chemical or 500 lbs or less, depending on the chemical, of an extremely hazardous chemical on site at any one 
time and must report annually. 

(6) Underground Injection Control is a well or structure used to put fluids into the ground. The structure’s depth is 
greater than the largest land surface dimension or it contains perforated pipe, i.e. drywell or infiltration trench with 
perforated pipe. 

(7) Revisited Site Visit Program refers to engagement from Hazardous Waste and Toxics Reduction Program such as 
field work, site visits, or other contact with the site.   
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SUSCEPTIBILITY ASSESSMENT 

Susceptibility assessments for all of the wells are on file with DOH. The wells are rated as 
“moderately” susceptible. The susceptibility rating affects the level of water quality monitoring 
requirements for organic contaminants and wellhead protection planning. The rating may also 
influence future decisions regarding groundwater disinfection requirements.   

WELLHEAD PROTECTION PROGRAM 

Public water systems are required to implement a management plan to accomplish wellhead 
protection. The required elements of the management plan are public notification, contingency 
planning, and emergency spill response. The following is a discussion of those elements. 

Notification 

Landowners that have been identified as a potential contamination source must be notified with 
regard to the location of the public water system well. In addition, the City is required to notify 
Thurston County Emergency Management and Ecology Spill Response with regard to location 
and relative vulnerability of the well. Sample notification letters are included in Appendix F.     

Future Development 

Based on current zoning, significant development is not a concern with regard to the upgradient 
areas with the TOT boundaries at this time. However, the City will require higher density 
developments in the TOT boundaries to provide an analysis of aquifer impacts and appropriate 
mitigation such as sewers, storm drainage plans and landscape management plans. 

Contingency Planning 

The water system has limited contingencies for wellhead contamination events. Severe water use 
restrictions would likely be in place considering the tanker supply volumes relative to system 
demand. Depending on the type of contamination, water use from the wells may be continued 
with specific restrictions and instructions for customers. If contamination areas can be well 
defined, there is also the possibility to implement temporary emergency wells or replacement 
wells in areas that are not contaminated. The City’s Water Shortage Response Plan included in 
Appendix G contains provisions for a water supply shortage. In any event, the City will contact 
the DOH Regional Engineer to develop a course of action and public notice procedures. 

Emergency Spill Response 

Upon notification of a spill event, the system will consult with DOH and Ecology on a proper 
monitoring program to ensure that contamination of the well will be detected in a timely manner.   
Actual procedures for spill response and clean-up will be developed by the applicable state and 
local emergency service entities.  

Water Quality 

Discussion and analysis of water quality is provided in Chapter 3. 
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CHAPTER 6 

OPERATION AND MANTENANCE PROGRAM 

DEPARTMENT ORGANIZATION, ROLES, AND CERTIFICATIONS 

The Public Works Director is Troy Cannon. The Public Works Department is responsible for the 
water system, storm drainage, sewage collection, streets, parks, cemeteries, and all other City 
facilities deemed Public Works. The lead person for the water system is also Troy Cannon. The 
City ensures that at least one person is available at all times for emergencies. 
 
DOH requires operator certification for all group A public water systems. The level of certification 
required is dependent upon the system size and complexity. Requirements for the City are a 
Group 2 Water Distribution Manager (WDM2) and a Cross-Connection Control Specialist (CCS). 
Mr. Cannon is certified as a WDM2 and CCS. Brent Gibbs is also certified as a WDM2 and CCS. 
The City is in compliance, but will encourage other staff to take training and become certified as 
licensed operators. 

RECORD KEEPING AND REPORTING 

Records must be maintained for water quality, treatment, water use data, complaints, and 
maintenance activities. DOH requires that water systems document where the records are filed 
and specifies how long records are to be kept. Files are maintained by clerical and public works 
staff. WAC 246-290-480 provides requirements and details for record keeping and reporting.  
Table 6-1 summarizes the basic record keeping requirements. 

TABLE 6-1 

Record Keeping Requirements 

Record Type Retention Period Official File Location 

Bacteria Sample Results 5 years City Hall 

Chemical Sample Results Life of the Facility City Hall 

Public Notification 3 years City Hall 

Treatment Related Reports 3 years City Hall 

Complaints 3 years City Hall 

Sanitary Surveys (by DOH or others) 10 years City Hall 

Reports and Construction Documents Life of the Facility City Hall 

Water Use Data 10 years City Hall 

 
The basic reporting requirements applicable to the water system are in regard to water quality 
violations and Water Facility Inventory forms (WFIs). Acute coliform violations must be reported 
to DOH within 24 hours of the sample results. Other water quality violations must be reported 
within 48 hours. Any changes to the system’s WFI must be reported within 30 days of the change. 
In general, it is good practice to keep DOH informed of water quality related events as soon as 
they become evident. 
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ROUTINE AND PREVENTATIVE OPERATION AND MAINTENANCE 

Routine Operational and Maintenance (O&M) tasks include inspection of treatment systems and 
storage facilities, meter replacement, valve exercising, hydrant flushing, water quality sampling 
and repairs. A list of routine and preventative O&M duties are listed in Table 6-2 along with the 
frequency that the tasks are typically performed.   

TABLE 6-2 

Routine Maintenance Schedule 

Frequency Item 

 Daily Planning and Coordination 

Daily Well site - Readings, Check Pumps, Check Treatment System Levels  

 Chlorine Residual 

  

 Customer Service/Requests/Complaints 

 Tank Site Inspection 

Weekly 
Meter Activation/Inactivate 

Locates 

 Distribution/Service Repair  

 Customer Complaints  

  

 Coliform Sampling per Coliform Monitoring Plan  

 Customer Meter Reading 

Monthly Chlorination Reports 

 Service Meter Replacement 

 Building/Facility Maintenance 

  

 Certification Requirements 

Yearly 
Flushing  

Service Meter Replacement 

 Cross Connection Control Program Updates 

  

 Meter Calibration 

 Exercise Distribution Valves (every 5 years) 

Other Check Tank Hatch and Vents for Openings (quarterly) 

 Tank Draining and Cleaning (every other year) 

 Chemical Water Quality Monitoring (per DOH monitoring schedule) 

 

In general, current water system staffing and routine O&M coverage is adequate for the expected 
level of service. Adjustments to the overall O&M program are addressed at the end of this 
Chapter. 

WATER QUALITY MONITORING 

The lead water system person conducts water quality monitoring and is responsible for scheduling 
and collecting samples in accordance with WAC 246-290. Bacteriological samples (coliform) are 
currently collected in accordance with the Coliform Monitoring Plan, see Appendix D. Sample 
results are sent directly to DOH. The City maintains a copy of the results in the Water Quality file 
at City Hall. 
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For most chemical testing (when needed), the City typically uses a private laboratory. Bottles for 
testing are usually requested by the City in advance and are delivered by mail to the City. Samples 
are delivered, if required by specific handling procedures, or shipped via UPS to the lab. The lead 
person maintains records of all samples sent to the labs by retaining the chain of custody report 
and filing it in the appropriate water quality-testing file. Once results are obtained, the chain of 
custody tally is discarded and replaced with test results.   

EMERGENCY RESPONSE PLAN 

The City is required to have an Emergency Response Plan that addresses general procedures 
for routine or major emergencies within the water system. The major components of this plan are 
general procedures for Emergency Notification to the Public, General Communication with the 
Public, an Emergency Roster, and a Basic Contingency Plan for anticipated emergencies. These 
basic items are provided on an Emergency Response Plan template, as recommended by DOH, 
included in Appendix G.   
 
The minimum emergency reserve amount required to replace critical pumping or piping 
components is approximately $25,000 (approximate cost of a replacement well pump) and will be 
included in the minimum level of emergency reserve funding in the Financial Program in Chapter 
9. 

WATER SHORTAGE RESPONSE PLAN 

The City water supply has not been subject to any supply limitations associated with drought or 
overall aquifer storage or supply limitations. The City periodically records static water level from 
the wells. The well level data from 2001 to present indicates that there is no trend that would 
suggest any long-term impacts to the aquifer from City water use. The City is required to develop 
a Water Shortage Response Plan (WSRP) that identifies actions to be taken during various levels 
of water shortage. Water shortage response planning for the City will focus on relatively short-
term events resulting from facility failure or down time. 

SAFETY PROCEDURES 

Water system personnel currently follow all applicable Occupational Safety and Health 
Administration (OSHA) and Washington Industrial Safety and Health Administration (WISHA) 
procedures. Training is provided on an ongoing basis in response to City insurance programs. 
Potential workplace hazards and special safety procedures, such as chemicals, heavy equipment, 
and asbestos-cement pipe are addressed during specific training. Material Safety Data Sheets 
(MSDS) for each chemical utilized are kept on-site and in a file at the Well No. 1 and Well No. 3 
water treatment building. First aid equipment is provided in each public works vehicle. 
 
The current method to replace media in the calcite contactors involves using the front loader side 
of the backhoe to elevate maintenance staff and media up to the filling port of the contactor 
vessels. A project is planned (see below summary) to correct this unsafe practice. 

CROSS-CONNECTION CONTROL 

The focus of the Cross-Connection Control Program (CCP) is to prevent backflow of contaminated 
water into the system during low-pressure occurrences or other water system abnormalities. The 
backbone of the program is a City Code/Ordinance which allows the City to eliminate cross-
connections or require installation of an approved backflow prevention assembly to protect the 
public potable water system. The following is a summary of the City’s compliance status based 
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on minimum program elements, as identified in WAC 246-290-490 (3): 

Element 1. Implementing Ordinance 

The current CCP ordinance is codified in Chapter 12.10 of the City Code provided in Appendix B.   

Element 2. Notification of Existing and New Connections 

The current ordinance requires all new service connections to be installed with a backflow 
prevention assembly. Double check valves have been installed on all new residential services 
since June 2004. The type of backflow preventers installed on new commercial installations is 
determined on a case-by-case basis by the CCS. Required devices must be installed prior to 
activation of a new service meter. The City’s Water Standard Details included in Appendix B show 
approved residential and commercial backflow prevention. 
 
The City has conducted a cross-connection survey of existing customers. City staff are typically 
aware of areas where potential cross connections may exist and have addressed those areas 
over the years. The City now needs to formally document the survey results.  Identified sites with 
potential for cross-connections will be inspected and the results documented. If a potential cross-
connection is confirmed, the customer will be notified of cross-connection risks, provided with a 
recommended action and given a date to complete the recommended action, which will likely be 
installation of a backflow prevention assembly. 

Element 3. Schedules 

Overall schedules are addressed in discussion of the individual elements and summarized below. 

Elements 4, 5, 6 and 7. CCS Training  

The City provides training and certification support to staff on a regular basis.  The AWWA Pacific 
Northwest Section’s "Cross-Connection Control Manual" and DOH guidance will be utilized as a 
basis for all CCP activities.  A copy of the manual and DOH guidance will be maintained at City 
Hall for staff as well as public review and use. 

Elements 8 and 9. Information and Record Keeping   

The CCP requires ongoing monitoring and testing on an annual basis. The City currently hires a 
Backflow Assembly Tester (BAT) to test the City’s backflow devices. The City is planning to 
maintain a Backflow Assembly Tester (BAT) on staff to test all devices and make corrections as 
needed. The BAT keeps information and records for the City of Tenino in accordance with the 
guidance provided in the AWWA Manual and DOH guidance.  
 
The City will provide additional public education as needed through the Consumer Confidence 
Report or billing inserts. 
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COMPLAINT RESPONSE PROCEDURES 

The City is required to document customer complaints and respond in a timely manner. The City 
currently receives complaints through City Hall, through customer contact with staff in the field, or 
through an online tool. Most complaints are minor and are addressed immediately. The City has 
implemented a complaint form to document the complaint and the response to the complaint 
(provided in Appendix F). City staff maintain complaint forms on-hand so that field complaints can 
be documented properly. If the complaint is initiated at City Hall, the form is given to the 
appropriate staff for resolution. In either case, the form is returned to City Hall for filing. The City 
also has an online tool titled Citizen’s Action Request through which citizens can file a complaint 
provided at the following link: 
https://cityoftenino.us/community/webform/citizens-action-request 

OPERATION AND MAINTENANCE SUMMARY 

The following is a summary of the Operation and Maintenance Program improvements identified 
in this Chapter and other Chapters of this Water System Plan. The operational improvements are 
shown in relative order of priority. Each improvement is identified as either a Capital Improvement 
Project which will be further described in Chapter 8 Capital Improvement Program and budgeted 
for in Chapter 9 Financial Program or will be included in normal O&M costs. 
 
1. Cross-Connection Program Implementation: The City currently hires a Backflow Assembly 

Tester who complies with the Cross-Connection Program. The CCP is considered normal 
O&M and will be paid for using the O&M budget.  

 
2. Service Connection Leak Repair: Previous leak detection efforts have documented older 

service lines as the most common water leak issue.  The City has been working to 
eliminate the issue in recent years and will continue to address the problem. Service 
connection leak repair is considered normal O&M and will be paid for using the O&M 
budget. 

 
3. Meter Replacement Program: Service meter accuracy can have a significant impact on 

revenue and unaccounted for water. Calibration of smaller meters is typically not cost 
effective and therefore older meters are typically replaced. The manufacturers 
recommended useful life of service meters is typically 10 to 15 years.  As mentioned in 
Chapter 4, the City has begun a meter replacement program in 2020 which plans to 
replace all existing water meters with radio read meters beginning with difficult to read 
meters. All new water services are installed with radio read meters. The long-term goal is 
to have the entire water system on Automated Meter Reading (AMR) to save overall 
operational costs. This replacement program is currently projected to be completed in 
2023. The advantages of meter replacement include more water is accounted for and 
water use is typically decreased due to increased customer costs when actual water use 
is billed. The City will utilize AMR type meters in all future installations to decrease long 
term operational costs associated with reading meters. The meter replacement program 
is considered a Capital Improvement and an annual proposed funding amount of $30,000 
is planned for in Chapter 9. 

 
4. Calcite Contactor Loading Platform: Obtain a portable access ladder and platform that can 

be moved to each calcite contactor unit for loading media. The front loader bucket of the 
backhoe would still be utilized to raise the media up to the platform level, but maintenance 
staff would not have to be situated in the bucket during loading. This project is considered 
normal O&M and will be paid for using the O&M budget. 

https://cityoftenino.us/community/webform/citizens-action-request
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5. Piping Calcite Contactor Flexibility: Install piping to allow use of either set of calcite 

contactors with either Well No.1 or Well No. 3 which would provide operational flexibility. 
This project is considered normal O&M and will be paid for using the O&M budget. 

 
6. Water System Plan: Update the Water System Plan, required every 10 years from the 

date of approval. This project is identified in Chapter 8 Capital Improvement Program and 
is proposed to be funded with Capital Improvement funds. 
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CHAPTER 7 
 

DESIGN AND CONSTRUCTION STANDARDS 
 
Standard construction specifications for distribution mains are identified in the City policy 
document Water System Standards in Appendix B (referred to herein as the City Standards). In 
general, the City Standards provide sizing criteria, detailed material specifications and criteria for 
installation of water mains and appurtenances. Current general administrative procedures for 
main extensions and recently completed standard detail drawings for uniform installation of 
service meters, valves, thrust blocks, and appurtenances are included in the City Standards.   
 
Washington State Department of Health (DOH) will review the City Standards concurrently with 
this Water System Plan. Upon approval of the City Standards by DOH, the City may replace piping 
and extend distribution mains without further review by DOH if the replacement or extension is 
consistent with the City Standards and the Water System Plan. As a condition of the approval, 
the City must keep accurate records of distribution extensions and replacement projects. Record 
keeping must include record drawings and engineering certifications.  Typically, most distribution 
extensions should be designed by a professional engineer and in all cases approved by the Public 
Works Supervisor prior to construction. 
 
It should be noted that the City Standards only provide detailed guidelines for distribution mains 
and related appurtenances. Proposed improvements such as a new pump station or storage tank 
must be reviewed and approved by DOH prior to construction. 



Chapter 8 
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CHAPTER 8 

CAPITAL IMPROVEMENT PROGRAM 

This Capital Improvement Program (CIP) has been developed in a manner consistent with the 
City's water system needs as well as State and federal regulations regarding planning, water 
quality, treatment, distribution, and storage. Updates to the Water System Plan are typically 
required every 10 years from the date of approval. Therefore, a schedule of improvements must 
extend at least 10 years into the future to correspond with the next 10-year Water System Plan. 
This CIP will extend 15 years into the future to allow for longer review and approval timelines; 
however, specific schedules for improvements outside of the 10-year planning period are not 
required. 

SUMMARY OF CAPITAL IMPROVEMENTS 

The following is a summary of the capital improvements to address deficiencies or needs that are 
identified in the various preceding chapters of this Water System Plan. Summaries of operational 
improvements are provided in Chapter 6. Specific project cost estimates are included in Appendix 
H. Unless otherwise stated, the opinions of cost in this report are based on implementation of the 
improvements through a public bid process. Unit costs are based on similar projects which have 
been recently constructed in southwest Washington. Total project costs for the improvements are 
estimated using an applicable construction contingency, sales tax, mobilization, and adjusted unit 
prices where construction conditions may be difficult or where materials are expected to be 
marked up due to relatively limited quantity on the job site. Administrative, legal, engineering, 
environmental, permitting and construction management costs are added to the subtotal of 
construction costs and contingencies. The planning level estimates are intended to be 
conservative to ensure that adequate funding is appropriated for each project. Industry standards 
for planning level estimates should be accurate within a range of minus 20% to plus 50%. 
 
The system analysis in Chapter 3 identifies the basic premise for improvements and identifies a 
general strategy to address deficiencies. The specific improvements that are required to address 
the deficiencies are discussed in more detail below. The project summaries below are intended 
to layout the general nature of the improvement for determining the planning level cost estimates 
and more detailed pre-design work will be needed to provide additional information to implement 
the project. 
 
Small Diameter Pipe Replacement  

The primary intent of the small diameter main replacement is to replace older, small diameter, 
cast iron, galvanized iron, or asbestos-cement piping that is prone to leaking and high 
maintenance and repair costs. The typical small cast iron pipe run is in the range of 200 feet to 
400 feet. Priorities for small diameter pipe replacement areas will be determined through field 
observations by City staff. The initial priority areas include South McArthur Street (4-inch A.C. 
lack of depth.) and South Wichman Street (old 2-inch cast iron). There are also multiple areas 
with 2-inch cast iron pipe that is over 50-years old. The most critical component of this program 
is to establish a budget item so that priorities can be addressed when they are identified. Since 
City staff time is fairly limited with regard to this type of work, the recommended annual budget 
planned for in Chapter 9 Financial Program is $50,000 annually to allow for replacement of the 
typical pipe run through a small works type contract. Pipe replacement budget could also be 
carried over multiple years to address larger projects. 
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Water Right Acquisition 

As presented in Chapter 3, the City is projected to use all allowable water rights in the year 
2036 unless the Water Use Efficiency (WUE) goal is achieved. The City is recommended to begin 
pursuing the acquisition of additional water rights because it can take a significant amount of time 
to process water rights sales or change applications. Water rights acquisitions should prioritize 
annual water rights. Instantaneous water rights are likely to be attached to annual water rights. 
As shown in Table 3-6, the City is projected to have a 20-year annual water right deficiency of 
18.6 acre-feet per year. In addition, large expansions of the existing water system are not 
recommended until additional water rights are acquired. Table 3-11 shows a current Annual Water 
Right surplus of 143 ERUs. The City has budgeted $10,000 annually to pursue water rights. 
 
Source Improvements 

The 2010 Water System Plan identified several projects to develop the Southwest Urban Growth 
Area (UGA) known as Lemon Hill. Projects included 200 gpm of well capacity, storage tank, 
distribution system piping, and a booster station. These projects were dependent on development 
and were planned to be developer funded. Due to several challenges with developing the Lemon 
Hill area including steep grades and federally identified critical habitat for endangered species, 
plans to develop the Lemon Hill area have been discontinued. 

 
The 2010 Water System Plan identified a well site (location to be determined by development), 
well house, and two well pumps, each with a minimum 100 gpm capacity (200 gpm total capacity 
which includes redundancy) based off a projected 20-year 55 gpm deficiency. As shown in 
Chapter 3, this Water System Plan no longer projects a source deficiency based on 2022 data 
projections; therefore, this source improvement project will be removed for this CIP; however, a 
new well site would improve source reliability and should be considered in conjunction with the 
Water Rights Acquisition CIP. 
 
Storage Improvements 

The 2010 Water System Plan identified a new water storage tank to be located on the 
southwestern side of Lemon Hill with a minimum recommended storage capacity of 200,000 
gallons. The storage tank site was planned to be designed to accommodate a second tank. This 
CIP will include a new reinforced concrete water storage reservoir with the same minimum 
recommended capacity of 200,000 gallons to conservatively meet the projected 20-year storage 
deficiency of 169,428 gallons. This project is planned to be developer driven and funded and the 
location will depend on the location of future development. 
 
The base construction cost was developed using unit costs from recent and similar reservoir 
projects in Southwest Washington. Sales tax was calculated as 8.1% (2023 local tax rate) of the 
base construction cost. 20% contingency was added to the base construction cost and sales tax 
to account for uncertainties associated with estimating project costs at this planning level. 30% 
was added to the base construction cost, sales tax, and contingency for City and consultant 
design, permitting, and construction administration costs. The total estimated project cost as 
shown in Appendix H is $1,660,000. 
 
Maintenance and Operations 

Chapter 6 identifies six operations and maintenance projects ordered in order of priority. Of these 
six projects, the Meter Replacement Program and the next Water System Plan are identified as 
Capital Improvements. The recommended annual budget is $30,000 annually for the Meter 
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Replacement Program which is expected to be completed in 2023. The next Water System Plan 
is estimated to cost $100,000. 

CAPITAL IMPROVEMENT PROGRAM SCHEDULE 

Project schedules are based on priorities established by the City Council and are adjusted based 
on financial considerations and effects of project scheduling on other City projects. The City has 
identified safe and reliable service, low costs, financial viability, and regulatory compliance as the 
highest priorities for the water system. Recommended improvements must be prioritized with 
regard to implementation in either the 10-year or 20-year planning period. A recommendation that 
is included for implementation in the 10-year period signifies a high priority and the improvement 
should be implemented prior to the next Water System Plan. A 20-year recommendation signifies 
that the improvement is not a significant (low) priority and can be re-evaluated after the next Water 
System Plan. The primary factors considered for prioritization of each of the operation program 
improvements and capital improvements are identified in Table 8-1. 

TABLE 8-1 

Capital Improvement Program 

# Project Priority 

1 
Storage 
Improvement – 
New Reservoir 

High – Due to revisions in DOH’s storage calculations, a projected 
storage deficiency in the year 2024 has been identified. This project is 
planned to occur in conjunction with new development assumed to occur 
once additional water rights are acquired. 

2 
Small 
Diameter Pipe 
Replacement 

Moderate/Ongoing – This project is planned to be funded with an annual 
amount to replace leaking pipes or pipes that are prone to leak to prevent 
potential future problems associated with emergency repairs and 
localized contamination from cast iron or steel pipe. 

3 
Meter 
Replacement 
Program 

Moderate/Ongoing – This project will result in more accounted for water 
potentially reducing DSL and reduced operational costs. 

4 
Water Right 
Acquisition 

Low – Due to the long timelines for processing water rights sales or 
changes, the City is recommended to begin pursuing additional water 
rights. 

5 
Water System 
Plan 

Low – The next Water System Plan is planned to be updated 10 years 
after the date of approval of this Water System Plan anticipated to be 
between 2033 and 2037. 

 

The CIP Schedule is shown in Table 8-2. Recommended implementation dates for the projects 
are based on the above priorities and integrated with the financial program analysis and 
recommendations in Chapter 9. The CIP and related basis of the recommendations in other 
chapters of this Water System Plan are based on the best information available and represent a 
significant investment of resources by the City to reach a comprehensive understanding of water 
system issues. CIP financing can be affected by many factors that may change the timing and 
scope for implementation. Since rate adjustments are dependent upon City Council support and 
can be controversial, there is no certainty that rate adjustments will be implemented within the 
scope and timing anticipated in the financial program. In addition, there may be competing 
priorities for reserve funds that are also contingent upon City Council approval prior to use. 
Financing methods such as low interest loans have specific timelines and requirements 
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associated with appropriations and implementation. These factors are built into the estimated 
schedules but can be highly variable based on the actual method utilized. In summary, the CIP 
schedule should be evaluated on an annual basis and modified as needed during the City's annual 
budgeting process. 

TABLE 8-2 

10-Year Capital Improvement Program Schedule 

No. Project Title 
Purpose of 

Project 

Cost 
Estimate 

Financing 
Source Year 

Source Improvements 

1 Water Rights Acquisition 
20-Yr. 

Deficiency 
$10,000 City Annual 

Distribution System Improvements 

2 Small Diameter Pipe Replacement 
Operation & 
Maintenance 

$50,000 City Annual 

Storage Improvements 

3 
200,000 Gallon Reinforced 
Concrete Water Reservoir 

10-yr. 
Deficiency 

$1,660,000 Developer - (1) 

Maintenance and Operations 

4 Meter Replacement Program 
Operation & 
Maintenance 

$30,000 City Annual 

5 Water System Plan 
Operation & 
Maintenance 

$100,000 City 2033 (2) 

1. The planning year for developer funded projects depends on new development and is unknown. 
2. The next Water System Plan will be scheduled 10 years from the date of approval of this Water System Plan. 

2033 is the earliest this could occur. 
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CHAPTER 9 

FINANCIAL PROGRAM 

OBJECTIVE 

The objective of the financial program is to identify the total cost of providing water service, assure 
that the utility improvement schedule will be implemented, and assist in establishing adequate 
fees for service. The emphasis of the financial program for systems with less than 1,000 
connections is financial viability. In order for a system to be “financially viable,” it must have the 
capacity to obtain sufficient funds to develop, construct, operate, maintain and manage a public 
water system on a continuing basis in full compliance with federal, state and local requirements.  
In addition, a complete financial program can assist the purveyor in establishing water rates and 
other charges that reflect the actual cost of providing service. 
 
Funds are compared to the following financial viability tests in accordance with DOH policies: 
 

• Test 1 – Operating revenue must be greater than operating expenditure. 

• Tests 2 & 3 - The operating cash reserve must be at least 1/8 of annual operating 
expenses and the emergency reserve must be sufficient to address expected emergency 
expenses for items such as equipment replacement.  

• Test 4 – Annual water rates should be less than 1.5% of the Median Household Income 
(MHI) for the area. 

FUND MANAGEMENT 

The City of Tenino owns and operates two funds for the water system: the water (operating) fund 
and the water capital improvement fund. For financial forecasting purposes, operating fund 
expenditures and revenues tend to be ongoing and predictable, while capital costs are highly 
variable and may include large, one-time projects. The main funding source for utility operating 
expenditures is utility ongoing rate revenue. Capital funding sources consist of loans or grants, 
developer funding, or transfers from operating fund. The City uses the capital improvement fund 
to repay existing loans. 

EXPENDITURES 

Typical operating expenses include salaries, wages, benefits, operating supplies and services, 
and taxes. Typical capital expenses include debt repayment and projects designated as capital 
improvement projects. The previous four years of capital and operating expenditures are 
summarized in Table 9-3 and a comprehensive list provided in Appendix H. 

REVENUE 

The primary revenue sources for the water utility are water rates, connections fees and investment 
interest. The following sections contain a summary of the revenue sources available to the City. 
The previous four years of capital and operating revenues are summarized in Table 9-3 and a 
comprehensive list is provided in Appendix H. 
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Rate Revenue 

The City collected approximately $275,000 in rate revenue in 2022 including taxes and late fees. 
Current basic rates for water service are shown in Table 9-1 as defined in Resolution No. 2019-02 
provided in Appendix H.  

TABLE 9-1 

Water Rates 

Customer Class 
Base Rate 
(monthly) 

3/4” Meter (up to 500 cf) $12.65 
1” Meter (up to 500 cf) $17.63 

1-1/2” Meter (up to 500 cf) $29.58 
2” Meter (up to 500 cf) $44.84 
3” Meter (up to 500 cf) $93.04 
4” Meter (up to 500 cf) $138.38 

Senior Citizen (in city only, up to 300 cf) $7.59 
Outside City Limits (up to 300 cf) $18.95 

Quarry Pool Rate $9.11 
Vacancy Rate $3.16 

Municipal Rate (up to 500 cf) $8.93 

Overage  

Within City per additional 100 cf $3.22 

Outside City per additional 100 cf $4.56 

Senior (in City only) $0.81 

Municipal per additional 100 cf $0.77 

 
The current resolution became effective in April 2019. The City has not increased water rates 
since that time. Current rates result in average monthly residential rates of $21.20 and $41.29 for 
inside City and outside City customers respectively (at 700 c.f. average monthly residential water 
use – see Chapter 2 including 6% Utility Tax and 5.029% State Excise Tax). Comparing this with 
the 2020 MHI of $79,769 for Thurston County (as listed on the Washington State Median 
Household Income Estimates by County published by the Office of Financial Management), rates 
inside the City and outside the City are approximately 0.03% and 0.05% of the MHI, respectively. 
Therefore, the City is in compliance with Test 4 that annual water rates should be less than 1.5% 
of the MHI for the area. 
 
For general reference, Table 9-2 provides monthly residential water rates for similar size 
municipal water utilities in the area as calculated using 700 cubic feet and current rates per 
ordinance. Service connections are taken from The Department of Health Office of Drinking Water 
Sentry Internet containing information on public water systems. 
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TABLE 9-2 

Residential Water Rates 

Municipality 
Service 

Connections 
Inside City (Monthly 

Rate for 700 cf) 
Outside City (Monthly 

Rate for 700 cf) 

Castle Rock 1,151 $80.08 $120.12 
McCleary 905 $89.56 $132.20 
Mossyrock 532 $47.91 $73.10 
Napavine 858 $49.00 $64.00 
Tenino 833 $19.09 $37.19 

(1) This table is for comparison purposes and excludes additional taxes. 
 

The average water rates for Cities in the area is approximately $70 per month for inside City limits 
and $100 per month for outside City limits. The City of Tenino currently has low water rates 
compared to similar sized municipalities in the area. 

Connection Fees 

Current residential connection fees for the City are $2,500 plus materials for inside connections 
and $3,750 plus materials for outside service connections. The significant difference in the inside 
and outside fees recognizes the fact that the cost of service is higher for outside City customers. 
Connection fees are deposited into the water Capital Improvement account to meet the intent of 
RCW 35.92.025. State statutes require justification of connection fees and capacity charges with 
regard to prior and anticipated capital improvement costs. Therefore, it is also recommended to 
establish a basis for connection fees but is not a significant priority due to the unlikely event that 
the fees will be challenged. Connection fee revenue is projected to be $10,000 annually. 

Loan Funding 

There are currently no anticipated projects that would warrant loan funding at this time. If needed, 
the primary loan programs that will be considered are the DOH Drinking Water State Revolving 
Fund (DWSRF) and the Public Works Trust Fund (PWTF) infrastructure loan program. These 
programs have similar low interest rates and funding timelines.  

Grant Funding 

Grants funding is typically reserved for communities with very low average incomes and relatively 
high-water rates and is not a realistic source of water utility funding for the City of Tenino; however, 
availability and conditions on government grants can vary from year to year. The most probable 
sources of grant funding is the Community Development Block Grant (CDBG) program and 
General Purpose Grants (GPG). As mentioned above, the City does not currently anticipate 
significant projects that would warrant grant funding consideration. 

Operating Reserves 

An operating reserve is designed to provide a liquidity cushion protecting the utility from the risk 
of short-term variation in the timing of revenue collection or payment of expenses. An operating 
reserve also smooths rate increases over a multi-year period. The City’s existing reserve policy 
states “The City’s enterprise funds will maintain reserves equal to at least 10 percent of their 
adopted operating expenditures.” This calculates to approximately $23,500 in the year 2022; 
however, the fund has historically been maintained above $200,000. Table 9-3 shows the city’s 
year beginning operating fund balance, year ending operating fund balance, and the amount 
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transferred from the operating fund to the capital improvement fund for the past four years 
(2019-2022). 

Capital Reserves 

Capital reserves are utilized for funding smaller projects when the size of the project fits in with 
available reserve amounts or the project is too small to be viable for outside funding. Capital 
reserves are also utilized as a last resort for time sensitive projects or significant emergencies. 
Capital reserves are only used for capital improvement related expenses as a local match to other 
funding resources or when other funding resources are not available. Capital reserves are 
primarily funded through connections fees and transfer of operating reserves after operating 
reserve goals are met. The City’s current policy does not specify a capital reserve; however, a 
study titled Water and Sewer Rate Study by FCS Group written for the City of Tenino in January 
2016 developed a recommended minimum capital reserve balance roughly equal to average 
annual capital program spending. This Water System Plan will adopt this policy in developing the 
Financial Program. The average annual capital program spending over the previous 4-year period 
(2019 – 2022) was approximately $200,000. 

Other Revenue 

The City generates other revenue through various fees and short-term investment of operating 
and capital reserve funds. This other revenue was approximately $7,500 in 2019 and has 
decreased to $0 in 2022. For this Financial Program, other revenue is projected to generate 
$2,500 annually in the Operating Fund and $1,500 annually in the Capital Fund. 

SUMMARY OF FINANCIAL HISTORY 

Table 9-3 contains a summary of operating and capital revenues and expenditures and beginning 
of the year and end of year cash balances for both funds from the previous four years. Appendix 
H contains a comprehensive list of operating and capital revenues and expenditures for the 
previous four years. The City completes budget estimates in the fall for implementation in the next 
calendar year.   
 
As shown in Table 9-3, operating revenue has been greater than operating expenses excluding 
transfer to the Capital Fund for the previous four years; therefore, the City has been in compliance 
with Test 1 as discussed in the Objective section above. Both Operating and Capital Fund 
reserves have been maintained above $200,000 for the previous four years; therefore, the City is 
in compliance with Tests 2 and 3 as discussed in the Objective section above. 
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TABLE 9-3 

Summary of Financial History 

Year 2019 2020 2021 2022 

Operating Fund 

Water Services (1) $278,147  $265,245 $252,524 $278,425 

Interest $4,604 $2,258 $352 $0 

Total Revenue $282,751  $267,503 $252,876 $278,425 

Operations & Maintenance $241,112  $235,204 $157,810 $209,771 

Transfer to Capital Improvement Fund $586,585  $287,447 $0 $0 

Total Expenditures $827,697  $522,651 $157,810 $209,771 

Year Beginning Cash, January 1 $1,047,415  $502,469  $247,321 $342,387 

Year Ending Cash, December 31 $502,469  $247,321 $342,387 $411,041 

Capital Fund 

Water Services (1) $41,133  $109,863 $54,681 $76,960 

Interest $2,794 $1,460 $215 $0 

Transfers from Operating Fund $586,585 $287,447 $0 $0 

Total Revenue $630,512  $398,770 $54,896 $76,960 

Debt Repayment $6,543 $6,686 $6,519 $6,519 

Water System Plan $1,553  $0 $6,437 $5,258 

Meter Replacement Program $3,540  $103,621 $1,847 $728 

Small Diameter Pipe Replacement $0 $0 $4,224 $375,592 

Other CIPs $23,732 $102,951 $9,139 $103,352 

Total Expenditures $35,359  $213,258 $28,166 $491,449 

Year Beginning Cash, January 1 $638,626  $1,233,778 $1,419,291 $1,446,021 

Year Ending Cash, December 31 $1,233,778  $1,419,291 $1,446,021 $1,031,531 

1. Water services in the operating fund include revenue from water rates include account activation fees, taxes, 
and late charges. Water services in the capital fund include revenue from water surcharge tax for capital 
improvements, and connection fees. 

BUDGET PROJECTIONS 

DOH requires that the Water System Plan identify a balanced annual budget. Water systems 
should also identify budget framework for the 10-year planning period to evaluate general cash 
flow and potential rate impacts. The following assumptions are utilized as a basis for identifying 
budget constraints and future revenue requirements. 

 

• Base O&M costs in the first year (2023) of budget estimates are determined using previous 
operating expense data and adjusted for inflation. 

• The inflation rate for O&M costs is estimated at 2.5% annually. 

• The inflation rate for CIP costs is estimated at 4.0% annually based on the Seattle 



City of Tenino 9-6 

Comprehensive Water System Plan December 2023 

Construction Cost Index as published in the Engineering News Record, assuming that the 
year 2022 was an anomaly. 

• Water rate revenue and connection fees shown in Table 9-4 are projected to increase 
proportionally to Equivalent Residential Units (ERU’s) at the annual growth rates 
presented in Table 2-10 plus the proposed rate increase shown in Table 9-4. 

 
A 10- to 15-year budget projection is provided in Table 9-4. The majority of capital expenditures 
will be funded by water reserves and transfers from the Operating Fund. The 200,000-gallon 
reservoir is planned to be funded by developer contributions. An annual 4.0% inflationary rate 
adjustment beginning in 2024 is projected to be necessary to maintain a financially viable program 
such that operating revenues are greater than expenses and the operating reserve is maintained 
above $200,000. Otherwise, the City may begin to draw down operating reserves. The 4.0% 
annual rate adjustment will allow revenue to keep pace with inflation and avoid more severe 
one-time increases in the future. If the inflationary costs do not materialize, the City could build 
up reserves and use them to complete future upgrades without taking on additional debt.  
 
Annual transfers from the water operating fund to the water capital improvement fund on the order 
of $100,000 to $250,000 depending on the end of the year Operating Fund cash balance is 
projected to fund proposed capital improvement projects and maintain a capital reserve above 
$200,000. This financial program does not plan for funding through loans or grants; however, a 
higher cost small diameter pipe replacement project could be funded by loans, grants or building 
up capital reserves (instead of spending $50,000 annually as shown). 
 
FINANCIAL VIABILITY 
The balanced 10 to 15-year budget identifies compliance with financial viability requirements for 
operating revenue, operating reserves, and emergency reserves as follows: 
 

• Test 1 - Revenue is greater than expenses in all periods. 

• Tests 2 & 3 - The current operating cash reserve of approximately $400,000 decreases to 
between $200,000 and $260,000. The operating reserves are adequate to provide a 
liquidity cushion. The current capital cash reserve of approximately $1,000,000 decreases 
to approximately $260,000. The capital reserves are adequate to fund emergency 
response. 

• Test 4 – The projected average rate for customer classes inside the City is 0.03%, which 
is less than 1.5% of the Median Household index for the area. Projected rate increases 
match projected inflation; therefore, this percentage is anticipated to be maintained. 

 



2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

Revenue - Operating Fund
Water Services (with rate increase) (1) 257,000$    267,000$   284,500$   303,000$   323,000$   344,000$   366,000$   389,000$   413,000$   438,500$   466,000$   494,500$   521,500$   550,000$   580,000$   
Proposed Rate Increase 0.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0%
Interest 2,500$        2,500$       2,500$       2,500$       2,500$       2,500$       2,500$       2,500$       2,500$       2,500$       2,500$       2,500$       2,500$       2,500$       2,500$       
Total Operating Revenues 259,500$    $269,500 287,000$   305,500$   325,500$   346,500$   368,500$   391,500$   415,500$   441,000$   468,500$   497,000$   524,000$   552,500$   582,500$   

Expenditures - Operating Fund
Operations & Maintenance (2) 249,000$    255,000$   261,500$   268,000$   275,000$   281,500$   288,500$   296,000$   303,500$   311,000$   318,500$   326,500$   335,000$   343,000$   352,000$   
Total Operating Expenditures 249,000$    255,000$   261,500$   268,000$   275,000$   281,500$   288,500$   296,000$   303,500$   311,000$   318,500$   326,500$   335,000$   343,000$   352,000$   

Cash Balance - Operating Fund
Year Beginning Cash, Jan 1 411,000$    422,000$   336,500$   261,500$   199,000$   249,500$   214,500$   194,500$   190,000$   202,000$   232,000$   282,000$   252,500$   242,000$   251,500$   
Proposed Transfer to Capital Fund -$            100,000     100,000$   100,000$   -$           100,000$   100,000$   100,000$   100,000$   100,000$   100,000$   200,000$   200,000$   200,000$   200,000$   
Year Ending Cash, Dec 31 422,000$    336,500$   261,500$   199,000$   249,500$   214,500$   194,500$   190,000$   202,000$   232,000$   282,000$   252,500$   242,000$   251,500$   282,500$   

Test 1: Operating Revenue - Operating Expenses 10,500$      14,500       25,500$     37,500$     50,500$     65,000$     80,000$     95,500$     112,000$   130,000$   150,000$   170,500$   189,000$   209,500$   230,500$   
Operating Revenue > Operating Expenses? YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Test 2: Operating Reserve Requirement (1/8 expenses) 31,125$      31,875$     32,688$     33,500$     34,375$     35,188$     36,063$     37,000$     37,938$     38,875$     39,813$     40,813$     41,875$     42,875$     44,000$     
Operating Reserve > 1/8 Expenditures ? YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Revenue - Capital Fund
Water Services (1) 48,500$      48,500$     49,000$     49,000$     49,000$     49,000$     49,500$     49,500$     49,500$     49,500$     50,000$     50,000$     50,000$     50,000$     50,500$     
Interest 1,500$        1,500$       1,500$       1,500$       1,500$       1,500$       1,500$       1,500$       1,500$       1,500$       1,500$       1,500$       1,500$       1,500$       1,500$       
Total Capital Revenues 50,000$      50,000$     50,500$     50,500$     50,500$     50,500$     51,000$     51,000$     51,000$     51,000$     51,500$     51,500$     51,500$     51,500$     52,000$     

Expenditures - Capital Fund
Debt Repayment 6,500$        6,500$       6,500$       6,500$       6,500$       6,500$       6,500$       6,500$       -$           -$           -$           -$           -$           -$           -$           

Capital Improvement Projects 

200,000 Gallon Reservoir Developer Financed
Small Diameter Pipe Replacement 50,000$      52,000$     54,000$     56,000$     58,500$     61,000$     63,500$     66,000$     68,500$     71,000$     74,000$     77,000$     80,000$     83,500$     86,500$     
Meter Replacement Program 30,000$      -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           
Water Right Acquisition 10,000$      10,500$     11,000$     11,000$     11,500$     12,000$     12,500$     13,000$     13,500$     14,000$     15,000$     15,500$     16,000$     16,500$     17,500$     
Water System Plan 6,500$        -$           -$           -$           -$           -$           -$           -$           -$           -$           -$           154,000$   -$           -$           -$           
Other 101,000$    103,500$   106,000$   109,000$   111,500$   114,500$   117,000$   120,000$   123,000$   126,000$   129,500$   132,500$   136,000$   139,000$   142,500$   
Total Capital Expenditures 204,000$    172,500$   177,500$   182,500$   188,000$   194,000$   199,500$   205,500$   205,000$   211,000$   218,500$   379,000$   232,000$   239,000$   246,500$   

Cash Balance - Capital Fund
Year Beginning Cash, Jan 1 1,031,500$ 897,500$   875,000$   847,500$   815,000$   677,000$   633,500$   584,500$   530,000$   475,500$   415,000$   348,000$   220,500$   240,000$   252,500$   
Proposed Transfer from Operating Fund -$            100,000$   100,000$   100,000$   -$           100,000$   100,000$   100,000$   100,000$   100,000$   100,000$   200,000$   200,000$   200,000$   200,000$   
Year Ending Cash, Dec 31 897,500$    875,000$   847,500$   815,000$   677,000$   633,500$   584,500$   530,000$   475,500$   415,000$   348,000$   220,500$   240,000$   252,500$   257,500$   

1. Operating fund water service revenues are projected to increase at the growth rates in Table 2-11 plus the proposed rate increase.

2. Operations & Maintenance revenue is projected to increase at an annual inflation rate of 2.5%.

3. Capital Improvement Projects are projected from their 2023 cost at an annual inflation rate of 4.0% to the proposed year of implementation.

4. All costs are rounded to the nearest $500.

Table 9-4  10 Year Budget
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Tenino Water Distribution Standards and Municipal Code 
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DOH Forms 

 

 



Water Right Self-Assessment Form for 

Water System Plans 
331-372 • 1/13/2017 

If you need this publication in an alternative format, call 800.525.0127 

(TDD/TTY call 711). This and other publications are available at 

www.doh.wa.gov/drinkingwater. 

All water right permits, claims, and certificates must be evaluated in a water right self-

assessment for all sources used to supply the water system. The self-assessment compares the 

parameters and other limitations of existing water rights against current and forecasted water 

production, as described in your water system plan, to determine whether the rights are 

adequate to serve your system’s current and future water needs. 

You must account for all sources of supply and total quantities of water withdrawn from the 

source. If you purchase water from another purveyor through a non-emergency intertie, you 

must complete the INTERTIES section of the self-assessment. 

A Note on Exempt Wells 

If you’re seeking DOH approval of a new Group A or Group B water system using an exempt 

well, you must complete the self-assessment, although certain fields will not apply. Talk to your 

DOH regional planner about using the Water Right Self-Assessment form for a Small Water 

System Management Program instead of this version. 

Local governments must ensure that an adequate potable water supply is available from the 

exempt well before issuing a building permit. Before developing a permit exempt well, check 

with your local authorities on their criteria for establishing an adequate potable water supply for 

your planned public water system. 

Water Right Parameters 

Below is a brief description of the parameters associated with a typical water right. For the self-

assessment, you only need to describe the last two bulleted items if they apply to your water 

rights. 

Source Type – this refers to whether the source is surface water, groundwater or a 

spring. 

Source Location – this refers to the location of points of groundwater withdrawal or 

surface water diversion for each right. 

Purpose of Use – this refers to the type of use, such as municipal water supply, 

community domestic, industrial or agricultural purposes. 

Place of Use – this describes where water can be put to beneficial use under the right. 

Under the 2003 Municipal Water Law, RCW 90.03.386, the place of use for a water right 

held for municipal water supply purposes may be the system’s service area as identified 

in an approved water system plan or small water system management program. 

See Ecology Policy 2030 for information on how Ecology administers the Municipal 

Water Law. 

http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol2030.pdf
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Period of Use – this refers to time-of-year limitations in which the water right may be 

put to use. If any water right has a time-of-year limitation, please include this 

information in the INTERRUPTIBLE WATER RIGHTS section. 

Provisions or Limiting Conditions – this refers to any provisions or conditions placed 

on the water right. If a water right has a limiting condition or other provision, such as a 

collection and reporting requirement, other than a time-of year limitation, include this 

information in the ADDITIONAL COMMENTS section at the bottom of the self-

assessment and in the water system plan narrative. 

See Ecology Policy 1040 for more information on water right terminology. If you have questions 

about your water rights, please contact the Ecology regional office in your area. 

Completing the Water Right Self-Assessment Form 

The self-assessment is a Word document to allow users to make changes or to expand the 

document. You may use another format, if preferred, as long as all required information is 

included. Below is a description of all fields and how to complete them. This form is divided into 

four different sections. Each section is described in the headings below. 

See the column identifiers (A, B, C, etc) at the bottom of each column for guidance in 

completing the necessary calculations. 

Water Right Permit, Certificate, or Claim Number: This number is assigned by Ecology 

when a permit application is filed. It’s listed at the top of the permit or certificate. For water 

right claims, this is the registration number stamped in the lower left hand corner of the 

claim form. 

WFI Source #: Identify the individual sources (e.g. well #1, well #2) as defined on the DOH 

Water Facilities Inventory form. If a water right is associated with multiple sources, list all 

sources in the same row in this column. If a source is associated with multiple water rights, 

identify each water right on a separate row. 

If you have any source(s) that is not currently being used (categorized as standby, back-up, or 

emergency), and the source has an associated water right that is not listed in column #1, please 

include the source and water right information in the ADDITIONAL COMMENTS section. This will 

identify that the source is still intended for a beneficial use under RCW 90.03.015(4). See Ecology 

Policy 1040. 

EXISTING WATER RIGHTS SECTION (olive green color, top section) 

This section refers to existing water rights. It does not include any water right applications that 

have been submitted to Ecology. 

Primary Qi (Instantaneous Quantity): This is also known as instantaneous flow rate. It’s the 

amount of water allowed to be taken under the right from the source during a period of 

peak operation. For surface water, this is generally expressed in terms of cubic feet per 

http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol1040.pdf
http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol1040.pdf
http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol1040.pdf
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second (cfs). For groundwater, this is generally expressed in terms of gallons per minute 

(gpm). One cfs equals 448.8 gpm. Please indicate the units of measurement you are using for 

each source. If there are situations where the flow rate will be limited (e.g. limitations 

established on the source when other sources are utilized), please note them in the 

ADDITIONAL COMMENTS section in the form and in the WSP narrative. 

Non-Additive Qi: This term was formally known as “supplemental.” Your water rights may 

use the old terminology. See Ecology Policy 1040 for more information. Not all water rights 

have non-additive quantities. If a water right has non-additive Qi quantities, include the non-

additive quantity in this field. This is generally listed in the “quantity, type of use, period of 

use” section on both permits and certificates. Non-additive quantities should not be included 

in the primary Qi totals. 

Primary Qa (Annual Quantity): This is the amount of water that can be taken from the 

source under the right on an annual basis. It’s usually expressed in terms of acre-feet. An 

acre-foot is the amount of water necessary to submerge an acre of land to a depth of one 

foot. One acre-foot equals 43,560 cubic feet or 325,851 gallons of water. 

Non-Additive Qa: This term was formerly known as “supplemental.” Your water rights may 

use the old terminology. See Ecology Policy 1040 for more information. Not all water rights 

have non-additive quantities. If a water right has non-additive Qa quantities, include the 

non-additive quantity in this field. This is generally listed in the “quantity, type of use, period 

of use” section on both permits and certificates. Non-additive quantities should not be 

included in the primary Qa totals. 

CURRENT SOURCE PRODUCTION SECTION (light green color, top section) 

This section refers to how much water is withdrawn from the source under each water right for 

the most recent full calendar year. You will need to determine any excess or deficiency for each 

water right after calculating how much water was withdrawn compared to how much water is 

allowed under each water right. If demand has decreased over past years, you may wish to 

include historic maximum production information in the ADDITIONAL COMMENTS section. This 

will provide a more complete picture of the use of your water rights. 

Use the water use data and demand projections from your water system plan to define current 

and projected water needs. You can determine if you’ll need additional water rights based on 

the comparison of existing water rights, current water production, and projected 10- and 20-

year needs. 

Total Qi (Instantaneous Quantity): This refers to the total maximum instantaneous flow 

rate withdrawn from the source under each water right during the most recent calendar year. 

For surface water, this is expressed in terms of cubic feet per second (cfs). For groundwater, 

this is expressed in terms of gallons per minute (gpm). One cfs equals 448.8 gpm. 

http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol1040.pdf
http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol1040.pdf
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Current Excess or Deficiency (Qi): Please calculate the excess or deficiency for each water 

right after comparing the total amount withdrawn against each water right. Please use 

parentheses for deficient amounts. 

Total Qa (Annual Quantity): This refers to the total volume of water withdrawn from each 

source under each water right during the most recent calendar year. It’s usually expressed in 

acre-feet. 

Current Excess or Deficiency (Qa): Please calculate the excess or deficiency for each water 

right after comparing the total amount withdrawn against each water right. Please use 

parentheses for deficient amounts. 

10-YEAR FORECASTED SOURCE PRODUCTION SECTION (light blue color, top section) 

This section refers to how much water you project to withdraw from each source in ten years as 

determined in your water system plan. Please complete this section in the same manner (using 

the same units of measurement) as the current source production section using your 10-year 

forecasted amounts. 

20-YEAR FORECASTED SOURCE PRODUCTION SECTION (darker blue color, top section) 

This section refers to how much water you project to withdraw from each source in twenty years 

as determined in your water system plan. Please complete this section in the same manner 

(using the same units of measurement) as the current source production section using your 20-

year forecasted amounts. If you are unable to provide 20-year forecasts for each source, you 

may choose to include the combined 20-year total at the bottom. 

PENDING WATER RIGHTS SECTION (second section of form) 

Please complete this section for any water right applications that have been submitted to 

Ecology. Please include the application number, whether it’s a new or a change application, the 

date submitted, and the total quantities requested. 

INTERTIES SECTION (third section of form) 

This section must be completed by purveyors who purchase any amount of wholesale water. If 

your system sells water to another public water system, include the quantity sold in the 

CURRENT SOURCE PRODUCTION section. 

Purchasers of wholesale water must account for all water obtained through the intertie for non-

emergency supply purposes. This is to ensure that all sources of supply are considered when 

evaluating whether new water rights are needed within 20 years. 

Please identify the maximum quantity of water, expressed in the same manner as the above 

sections, allowed under each intertie contract. If there are limiting conditions or temporary 
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agreements that effect the long-term use of the intertie, you must account for such limiting 

conditions when evaluating the current and forecasted water supply needs in your water system 

plan. 

Finally, purchasers of wholesale water are responsible for ensuring that the underlying water 

right (held by the purveyor selling water) are adequate for such use. You should confirm that the 

selling system has accounted for the wholesale area in their water system plan to ensure that 

the water right authorizes the distribution of water through the intertie. 

INTERRUPTIBLE WATER RIGHTS SECTION (bottom section of form) 

This section refers to water rights that have an annual time-of-year interruption. Please 

complete this section for any water right listed in the above fields that has a time-of-year 

interruption. Please include the water right number, describe the limitation, and the time period 

of interruption. Purveyors with interruptible rights should develop a water shortage response 

plan as part of their water system plan to describe how demand will be met during periods of 

interruption through aggressive demand-side conservation, fixing leaks or other means. 

ADDITIONAL COMMENTS SECTION (bottom section of form) 

If the system has any source that is not currently being used on a regular basis (such a source 

may be categorized as stand-by, back-up, emergency), you should identify the source in this 

section if the source has an associated water right that is not listed in the above sections. The 

purpose is to identify that such water rights are still intended for a future beneficial use as 

required under RCW 90.03.015(4). See Page 2, Item 9 (b) in ECY Policy 2030. For these water 

rights, please briefly describe the future intended use of the source and when you expect to 

utilize the water right. This does not refer to sources categorized as seasonal sources. 

You should also include any other comments in this section that will explain aspects of your 

water right portfolio that are not identified above. 

http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pol2030.pdf


 

Water Right Self-Assessment Form for Water System Plan 
Mouse-over any link for more information. Click on any link for more detailed instructions. 

Water Right 

Permit, 

Certificate, or 

Claim # 

*If water right is 

interruptible, identify 

limitation in yellow 

section below 

WFI Source # 

If a source has 

multiple water 

rights, list each 

water right on 

separate line 

Existing Water Rights 

Qi= Instantaneous Flow Rate Allowed (GPM or CFS) 

Qa= Annual Volume Allowed (Acre-Feet/Year) 

This includes wholesale water sold 

Current Source Production – Most Recent 

Calendar Year 

Qi = Max Instantaneous Flow Rate Withdrawn (GPM or CFS) 

Qa = Annual Volume Withdrawn (Acre-Feet/Year) 

This includes wholesale water sold 

10-Year Forecasted Source Production 

(determined from WSP) 

This includes wholesale water sold 

20-Year Forecasted Source Production 

(determined from WSP) 

This includes wholesale water sold 

Primary 

Qi 

Maximum 

Rate Allowed 

Non-Additive 

Qi 

Maximum 

Rate 

Allowed 

Primary 

Qa 

Maximum 

Volume 

Allowed 

Non-

Additive Qa 

Maximum 

Volume 

Allowed 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

Withdrawn 

Current 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

Withdrawn 

Current 

Excess or 

(Deficiency) 

Qa 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

in 10 Years  

10-Year 

Forecasted 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

in 10 Years 

10-Year 

Forecasted 

Excess or 

(Deficiency) 

Qa 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

in 20 Years 

20-Year 

Forecasted 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

in 20 Years 

20-Year 

Forecasted 

Excess or 

(Deficiency) 

Qa 

1. 06869 G2*08779 C Well No. 1 300 gpm 
 196 Acre-

Feet/Year 

 
- - - - - - - - - - - - 

2. G2-20933C Well No 3. 400 gpm 
 74 Acre-

Feet/Year 

196 Acre-

Feet/Year 
- - - - - - - - - - - - 

                  

  
TOTALS = 700 gpm 

 270 Acre-

Feet/Year 

 
243 gpm 457 gpm 

212 Acre-

Feet/Year 

58 Acre-

Feet/Year 
405 gpm 295 gpm 

252 Acre-

Feet/Year 

18 Acre-

Feet/Year 
465 gpm 235 gpm 

289 Acre-

Feet/Year 

(19) Acre-

Feet/Year 

Column Identifiers for Calculations: A B C =A-C D =B-D E  = A-E F =B-F  G =A-G H =B-H 

PENDING WATER RIGHT APPLICATIONS: Identify any water right applications that have been submitted to Ecology. 

Application 

Number 

New or Change 

Application? 
Date Submitted 

Quantities Requested  

Primary Qi Non-Additive Qi Primary Qa Non-Additive Qa 

       

       

       

 

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

Name of Wholesaling 

System Providing Water  

Quantities Allowed 

In Contract 

Expiration 

Date of 

Contract 

Currently Purchased 

Current quantity purchased through intertie  

10-Year Forecasted Purchase 

Forecasted quantity purchased through intertie 

20-Year Forecasted Purchase 

Forecasted quantity purchased through intertie 

Maximum 

 Qi 

Instantaneous 

Flow Rate  

Maximum 

Qa 

Annual 

Volume 

Maximum 

Qi 

Instantaneous 

Flow Rate  

Current 

Excess or 

(Deficiency) 

Qi 

Maximum 

Qa 

Annual 

Volume 

Current 

Excess or 

(Deficiency) 

Qa 

Maximum 

Qi 

10-Year 

Forecast 

Future Excess 

or 

(Deficiency) 

Qi 

Maximum 

Qa 

10-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qa 

Maximum 

Qi 

20-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qi 

Maximum 

Qa 

20-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qa 

1.                  

2                

3                

TOTALS =                

Column Identifiers for Calculations:  A B  C =A-C D =B-D E =A-E F =B-F G =A-G H =B-H 

INTERRUPTIBLE WATER RIGHTS: Identify limitations on any water rights listed above that are interruptible. 

Water Right # Conditions of Interruption Time Period of Interruption 

1   

2   

3   

 

ADDITIONAL COMMENTS:  



Setting Goals to Use
Water Efficiently

Why set goals to use water efficiently?

Water system owners, managers, and operators work hard to provide safe and reliable drinking
water to their customers. Using water efficiently helps you manage the growing demand for
water. One of the most important steps in using water efficiently is setting water efficiency goals.
Goals help you track your progress and determine the success of your water use efficiency
(WUE) program.

We’ve heard some water systems ask questions like:

 “Why should we spend the time and money to use water more efficiently?”

 “Why do we need to worry about saving water, there’s water all around us?” Usually they
are referring to large water bodies such as the Columbia, Snake and Yakima rivers,
Lake Washington, and Puget Sound.

 “We’ve never run out of water before, so why set a goal to use water efficiently?”

In answering these questions, we remind systems how important it is to look at the “big picture”
of water efficiency. Consider the value of water not just as a source of revenue, but also for its
aesthetic, recreational and environmental benefits, and the benefits to the health of the
watershed in which you live. Our water supplies are not endless; demands on the state’s water
are increasing daily. Understanding that water is a finite resource that we simply cannot do
without helps explain why we need to set goals for using water efficiently.

Don’t wait until it’s too late

The water use efficiency rule is a proactive approach to protecting public
health, preserving our state’s water resources, and ensuring the efficient
use of water. Water systems are in a better position to provide sufficient
water to their customers when they take action to reduce the amount of water
taken from the resource. Water efficiency becomes even more important in
the event of a drought, as climate changes become more evident, as the
state’s population grows, and as fewer water rights become available to
water suppliers.

As you think about setting your goals, consider the water supply in your
community and what challenges you may face in the future. Show your community your
commitment to protecting the resource. Demonstrate good stewardship by establishing goals
that use water in the most efficient way possible.

June 2008

DOH 331-402
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Where to start

When getting ready to propose a goal, think about how your community can use water more
efficiently without sacrificing cultural values. For example, if your community likes to garden,
focus on how customers can change their gardening practices to use water more wisely.
Consult your local nursery or county cooperative extension program to find materials and ideas
you can use to educate your customers. Those water saving ideas can turn into a measurable
water savings goal for the community. Here are some things to consider:

 Determine what types of cost-effective measures (such as water saving devices and
education) will support the goal.

 Keep your customers informed of new water saving technology, such as soil moisture
sensors or water efficient washing machines.

 Show how saving water can reduce other utility bills such as energy, gas, or wastewater.

 Identify a funding source for the measures you use to achieve the goal.

 Establish a timeline for achieving the goal.

Setting your goals

By law, you must establish at least one goal to help your customers use water efficiently.
You must use a public process to do so.

Exploring what type of goals to set for your water system begins with stating a clear objective.
We encourage you to adopt the most effective and water efficient goals possible. Every goal is
specific to each water system. Your objective may involve different motivating factors such as
water supply characteristics, infrastructure upgrade needs, social pressures, reducing outdoor
water use, or the need to obtain additional connections to meet future demand.

You must evaluate and re-establish your goals every six years and any time you submit a water
system planning document to the Department of Health for approval.

You have the flexibility to determine goals that makes sense for your customers and set as
many goals you want.

How efficient can you be?

You might be asking yourself, “How good is good enough? Have I set a goal that the
Department of Health will accept? Should I maintain the historic water use patterns of my
community?” These are all questions you will need to consider. In many cases, you can find
ways to reduce water use; it just takes some creativity to find those water savings.

If you end up establishing a goal to maintain a historic level (such as maintaining consumption
at 65 gallons per person per day), you will need to explain to us why you are unable to reduce
water use below that level.

The following are examples of acceptable goals:

 Reduce total production from wells by five percent within six years.

 Maintain daily consumption at 65 gallons per person per day for the next two years.

Before establishing your goal in a public meeting, please review the Getting Started: Water Use
Efficiency Guidebook, DOH 331-375, for more information.

http://www.doh.wa.gov/portals/1/Documents/Pubs/331-375.pdf
http://www.doh.wa.gov/portals/1/Documents/Pubs/331-375.pdf
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Don’t limit your choices

Many times, water systems only look at their average day demand or average use per person
per day when setting goals. Consider establishing a goal that targets specific water users within
your customer base. Reducing water use within the commercial or industrial class might be a
good option for your goal if those customers use a large percentage of your system’s water.

For example, you might establish a goal to “Reduce industrial customer water use from 40 to 30
percent of total water system production by the year 2014.” You can achieve this by conducting
water audits of your industrial customers, providing rebates, evaluating rates, and identifying
how reducing water consumption can save them money.

What is the difference between setting goals
and meeting the leakage standard?

In addition to setting a goal to reduce consumption by your customers, which you are required
to do by law, we also encourage you to set a goal to reduce leakage within your water system.
You are required to meet a leakage standard aimed at reducing leaks within your distribution
system to no more than 10 percent, but this cannot be your only
goal.

We realize that fixing your leaks may be your first priority and is
one of the most cost-effective ways to use water efficiently. It’s
also a great way to show your customers how you are protecting
this important resource and might even encourage behavioral
changes in how they use water.

Use education to achieve your goal while
installing meters and reducing leaks

We understand that you will need to spend money on reducing
leaks and installing meters. For many systems, installing meters
and fixing leaks will be a priority and we support those efforts to
meet the deadlines.

You can achieve your customer goal without spending a lot of
money. Many water systems will rely entirely on education and
outreach to achieve their goal. EPA’s WaterSense program is a
great tool to help you meet your goal (see sidebar).

Educating your customers about using water efficiently is a
requirement of the water use efficiency rule. It’s also one of the
easiest things you can do to encourage changes in how your
community uses water. As long as you educate your customers
once per year, you have met the education requirement.

If you want to educate your customers more than once per year,
(which we recommend) you can count it as a measure in your
WUE program. The more often you can remind your customers
about using water efficiently, the more likely they are to change
water use patterns and understand why it’s important.

WaterSense can
help!

WaterSense is a voluntary
public-private partnership
program sponsored by the
U.S. Environmental
Protection Agency (EPA).
Its mission is to promote
the value of water and
help you and your
customers make smart
decisions about water use
and water-using products.

For more information,
visit their website
http://www.epa.gov/
WaterSense/
or contact the WaterSense
Helpline by email at
watersense@epa.gov or
call 866-WTR-SENS
(987-7367)

http://www.epa.gov/watersense/
http://www.epa.gov/watersense/
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One good point to make: It takes energy to heat water. Using water efficient devices and
appliances (such as low-flow shower heads and water efficient washing machines) will save
your customers money on their gas and electricity bills and provide a great incentive to lower
their water use.

Consider these educational opportunities to reduce water use:

 Add water efficiency tips to your annual Consumer Confidence Report.

 Monthly newspaper advertisements.

 Quarterly newsletter, which could include seasonal water use efficiency ideas.

 Bill stuffers.

Focal points for education and outreach

Many water systems have created demonstration gardens that show how certain landscapes
can save a lot of water. Consider starting a demonstration garden or pilot project within your
own community to prove how implementing water saving measures will save water. A project
like this would count as part of an education and outreach strategy to help achieve your goal.

Achieve the goal using demand-side
(customer) measures

There is a difference between demand-side measures and
supply-side measures. When you are setting goals for your
customers, you must choose demand-side measures.

Demand-side measures reflect actions that affect how much
water customers use, and include things such as education
programs, rebates for high-efficiency toilets, rate structures
based on the amount of water use, water bills that show
consumption history, or a program that notifies customers they
may have a leak on their property.

Choosing the right WUE measure(s) is critical to helping you
achieve your goals. Choose measures that directly relate to your
goals. If you are not achieving your goals, try implementing
different measures.

Achieve the leakage standard using supply-side measures

Supply-side measures show how efficiently the water system is operating, and generally include
actions that will reduce leakage. They include things like meter replacement programs, source
meter calibration, leak detection surveys, and water distribution system audits. You cannot use
these types of measures to achieve a customer efficiency goal. These measures will not support
a customer goal since they do not have a direct effect on whether customers use water more
efficiently. Be careful not to select these with the assumption they will help meet the customer
efficiency goal.

Pilot project idea:
Select a homeowner that
is willing to try out specific
water savings measures
within their home and
compare that to historical
water use patterns. Write
up their story in your
community newsletter to
share with others. This
will give you a good idea
about how well the
measure is working. It
also gets your customers
thinking about how to
reduce their water use.
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Setting goals in a public forum

You must engage your customers and interested members of the public when establishing your
WUE goals. This meeting (forum) has many benefits. It gives your customers and the public a
chance to affect decisions made by the governing body. It also helps consumers understand the
need to use water more efficiently and teaches them how they can help you achieve your goals.

You should be prepared for any of the following three distinct groups to show up at your public
meeting:

 Your water system’s customers.

 Local community members.

 Special interest groups such as neighboring water systems, environmental
organizations, tribal communities, and watershed planning units.
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Public notice requirements

You must provide notice at least two weeks in advance of the meeting. The notice must include
the following information:

 Purpose of the meeting.

 Date, time, and location for the meeting.

 Where your audience can find additional information supporting your proposed goal.

Use ODW’s Website to provide public notice

Our water use efficiency website now has a feature that allows you to announce your goal-
setting meeting and meets the public notice requirements. You can start the process by using
this link on our website: How to post your goal-setting public forum to our website

Who can help

Seek out vendors and local conservation groups to find water efficiency products and services.
The WaterSense website is a great resource to find products, services, manufacturers, retailers,
distributors, and water efficient landscape professionals. Also available to help are the following
organizations:

The Partnership for Water Conservation
http://www.partners4water.org/
206-957-2199

Evergreen Rural Water of Washington
http://www.erwow.org/
800-272-5981

Don’t forget to ask your neighboring water systems about their water use efficiency programs
when looking for ideas. Often they have the same questions you do, and together you may be
able to form a local partnership for using water efficiently.

For more information

This and other publications are available at
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx

Mike Dexel, Water Resources Policy Lead, 360-236-3154

Northwest Region – Kent 253-395-6750

Southwest Region – Tumwater 360-236-3030

Eastern Region – Spokane Valley 509-329-2100

If you need this publication in an alternate format, call 800-525-0127. For TTY/TDD, call 800-833-6388.

http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/WaterSystemDesignandPlanning/WaterUseEfficiency.aspx
https://fortress.wa.gov/doh/opinio/s?s=1502
http://www.partners4water.org/
http://www.erwow.org/
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx
mailto:michael.dexel@doh.wa.gov




RETURN TO:  Central Services - WFI, PO Box 47822, Olympia, WA, 98504-7822

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) 
FORM

Quarter: 

Updated: 

Printed: 

1

03/11/2020

8/27/2021

WFI Printed For: 

Submission Reason: 

On-Demand

Contact Update

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

87400 7  TENINO CITY OF  THURSTON A Comm

  6. PRIMARY CONTACT NAME & MAILING ADDRESS   7. OWNER NAME & MAILING ADDRESS

TROY L. CANNON [PUBLIC WRKS DIR]
PO BOX 4019
TENINO, WA 98589

TENINO, CITY OF
JOHN C. MILLARD 
PO BOX 4019
TENINO, WA 98589

CLERK/TREAS.

 STREET ADDRESS IF DIFFERENT FROM ABOVE  STREET ADDRESS IF DIFFERENT FROM ABOVE

 ATTN  ATTN

 ADDRESS  ADDRESS 149 S HODGDEN

 CITY                   STATE                ZIP  CITY TENINO                  STATE   WA             ZIP 98589

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

Primary Contact Daytime Phone: (360) 561-1506 Owner Daytime Phone: (360) 264-2368

Primary Contact Mobile/Cell Phone: (360) 701-8386 Owner Mobile/Cell Phone:  

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

Fax:  E-mail:  xxxxxxxxxxxxxxxxxxxx Fax:  (360) 264-5772 E-mail:  xxxxxxxxxxxxxxxxxxxx

11. SATELLITE MANAGEMENT AGENCY - SMA (check only one)
Not applicable (Skip to #12)

Owned and Managed SMA NAME: SMA Number: 
Managed Only

Owned Only

12. WATER SYSTEM CHARACTERISTICS (mark all that apply)
Agricultural Hospital/Clinic Residential

Commercial / Business Industrial School

Day Care Licensed Residential Facility Temporary Farm Worker

Food Service/Food Permit Lodging Other (church, fire station, etc.):

1,000 or more person event for 2 or more days per year Recreational / RV Park _______________________________________
_______

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

Association County Investor Special District

City / Town Federal Private State 550,000

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

23 24
SOURCE LOCATION

S
o

u
rce N

u
m

b
er

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

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
INTERTIED,

LIST SELLER'S NAME
Example:  SEATTLE

INTERTIE 
SYSTEM 

ID 
NUMBER
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L
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L
D
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L
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 (G
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 1/4, 1/4 S
E

C
T

IO
N

 S
E

C
T

IO
N

 N
U

M
B

E
R

 T
O

W
N

S
H

IP

 R
A

N
G

E

S01  WELL #1 NO TAG WW X X Y X X 89 290 NE SW 38 16N 01W

S02  WELL #2 NO TAG X X Y X X 87 133 NE SW 38 16N 01W

S03  WELL #3 NO TAG WW X X Y X X 58 350 NE SW 38 16N 01W

S04  WF (S01 & 3) X X N X X 58 640 NE SW 36 16N 01W
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WATER FACILITIES INVENTORY (WFI) FORM - Continued
 1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

87400 7  TENINO CITY OF  THURSTON A Comm

ACTIVE 
SERVICE 

CONNECTIONS

DOH USE ONLY!
CALCULATED 

ACTIVE  
CONNECTIONS

DOH USE ONLY!
APPROVED 

CONNECTIONS

 25.  SINGLE FAMILY RESIDENCES (How many of the following do you have?) 685 Unspecified

 A.  Full Time Single Family Residences (Occupied 180 days or more per year) 561

 B.  Part Time Single Family Residences (Occupied less than 180 days per year) 1

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

 A.  Apartment Buildings, condos, duplexes, barracks, dorms 34

 B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 123

 C.  Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year 0

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

A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 0 0

B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 71 71

28.  TOTAL SERVICE CONNECTIONS 756

29.  FULL-TIME RESIDENTIAL POPULATION

A.  How many residents are served by this system 180 or more days per year? 1797

 30.  PART-TIME RESIDENTIAL POPULATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

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

 B.  How many days per month are they present?

 31.  TEMPORARY & TRANSIENT USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many total visitors, attendees, travelers, campers, patients 
or customers have access to the water system each month? 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000

 B.  How many days per month is water accessible to the public? 30 30 30 30 30 30 30 30 30 30 30 30

 32.  REGULAR NON-RESIDENTIAL USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  If you have schools, daycares, or businesses connected to your 
water system, how many students, daycare children and/or 
employees are present each month that are NOT alrealy included in 
the residential population?

1439 1439 1439 1439 1439 71 71 71 1439 1439 1439 1439

B.  How many days per month are they present? 22 22 22 22 22 22 22 22 22 22 22 22

33.  ROUTINE COLIFORM SCHEDULE  JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

                     4 4 4 4 4 2 2 2 4 4 4 4

 34.  NITRATE SCHEDULE QUARTERLY ANNUALLY ONCE EVERY 3 YEARS

 (One Sample per source by time period)

 35.  Reason for Submitting WFI:

OtherNew System  Inactivate   Update - No Change    Update - Change   Re-Activate  

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

SIGNATURE:    DATE:

PRINT NAME:    TITLE:

Name Change
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WS ID WS Name

Tenino City of87400

Total WFI Printed: 1

DOH Copy

To:

To:

To:

To
:

To
:

WFI Printed For:

Source Use:

Source Type:

Water System Expanding 
Services:

Full-Time Population From:

On-Demand

 ALL

ALL

ALL

ALL

ALL

Approved Connection Count 
From:

ALLALL

Active Connection Count From:

SMA Name:

SMA Number:

Owner Number:

Water System Update Date 
From:

Water Status Date From:

Water System Status:

Water System Is New:

Permit Renewal Quarter:

Type:

Group:

Region:

County:

Water System Name:

Print Copies For:

Print Data on Distribution Page:

Water System Id(s):

ALLALL

ALL

ALL

ALL

ALLALL

ALL

ALL

ALL

ALL

ALL

ALL

-- Any --

ALL

ALL

874007

8/27/2021Report Create Date:

Water Facilities Inventory (WFI)

ALL ALL

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





Annual Performance Report - 2021
Water Use Efficiency

Date Submitted: 6/10/2022

Troy CannonReport submitted by: 

THURSTONWS County:87400Water System ID# : 

WS Name: Tenino City of

Meter Installation Information:

Within your meter installation plan, what date did you commit to completing meter installation?

100%

If not 100% metered – Did you submit a meter installation plan to DOH?

Estimate the percentage of metered connections:

Current status of meter installation:

No

Production, Authorized Consumption, and Distribution System Leakage Information:

If yes, explain:

NoIncomplete or missing data for the year?

12/31/2021To01/01/202112-Month WUE Reporting Period

Total Water Produced & Purchased (TP) – Annual volume gallons

Authorized Consumption (AC) – Annual Volume in gallons

Distribution System Leakage – Annual Volume TP – AC 10,700,017 gallons

64,125,027 gallons

53,425,010 gallons

Distribution System Leakage – DSL = [(TP – AC) / TP] x 100 % 16.7 %

3-year annual average - % 13.6 % 2019, 2020, 2021

No

02/24/2009Enter the date of most recent public forum to establish WUE goal:

Has goal been changed since last performance report?

Goal-Setting Information:

Note: Customer goal must be re-established every 6 years through a public process.

The City plans on implementing a new utility committee to establish new goals. We will focus on 
consumer education, better leak detection and using reclaimed water for irrigation in the City 
Park. This will reduce usage for public use by 10% per year.

Customer WUE Goal (Demand Side):

Customer (Demand Side) Goal Progress:

Additional Information Regarding Supply and Demand Side WUE Efforts



Describe Progress in Reaching Goals:

• Estimate how much water you saved.

• Report progress toward meeting goals within your established timeframe.

• Identify any WUE measures you are currently implementing.

• If you established a goal to maintain a historic level (such as maintaining daily 
consumption at 65 gallons per person per day for the next two years) you must 
explain why you are unable to reduce water use below that level.

The following questions will help DOH better understand water usage, water resources management and 
drought response. The data will be used to provide technical assistance, not for regulatory purposes.

All questions are voluntary

Month Date of 
Measurement

Static Water Level 
(feet below measuring point)

Dynamic Water Level 
(feet below measuring point)

January

February

March

April

May

June

July

August

September

October

November

December

Please provide the following information (if known) to help us better utilize the water level data.

Well tag Id number:

Well depth:

Water level accuracy (within 0.01 ft < 1 ft  ~ 1 ft)

Completion type (e.g., cased open interval, cased open-ended, 
cased open-ended with perforations, etc…)

Location coordinates (latitude, longitude) and accuracy of the 
coordinates (< 1ft, ~1ft, >1000ft)

Water level parameter name (e.g. depth below measuring point, 
depth below top of casing, depth below ground surface)

Elevation of top of casing OR elevation of measuring point if 
different than top of casing (as specified in question 7)

Water level data:



Monthly/Seasonal Water Usage:  

What was your maximum daily water demand for the previous year (in gallons per day)?

Month Volume of Water Produced in gallons

January

February

March

April

May

June

July

August

September

October

November

December

Water shortage response:

Did you activate any level of water shortage response plan the previous year?

If you activated a water shortage response plan the previous year, what level did you activate? (Check all that apply)

What factors caused your water shortage the previous year? 

Yes No There was no need to

Advisory Conservation Voluntary Conservation

Mandatory Conservation Rationing Other

Drought Fire

Flooding Water Supply Limitations Other

Landslides Earthquakes

Do not mail, fax, or email this report to DOH





Public Water System 

Cross-Connection Control Activities 

Annual Summary Report for ____ 

 

CCC Activities Report (Blue)  1 DOH Form 331-155 (Rev 01/29/18) 

 

Part 1: Public Water System (PWS) and Cross-Connection Control Specialist (CCS) Information 

 
PWS ID:       PWS Name:       County:       
Provide name and certification number of CCS who develops and implements your CCC program. 
CCS Name (Last, First & MI):                  CCS Phone: (___) ___-____ 
CCS Cert. No.:       BAT Cert. No. (if applicable):       
CCS is (check one):   PWS owner or employee          On contract to PWS          Volunteer or other   

 

Part 2: Status of Cross-Connection Control (CCC) Program at end of Reporting Year  

 
PWS has (check one box in each column below): 

A written CCC program plan  Y     N   CCC implementation activities  Y     N   

(CCC program plan may be a separate document or part of water system plan or small water system management program.) 

Provide information about PWS’s specific CCC Program Elements.  Check one box in each column for each row. 

Program 

Element 

Number 

Description of Element 

[See WAC 246-290-490(3)] 

This Program Element is Currently: 

Included in  

Written Program  

Being Implemented or 

is Completed 

1 Legal Authority Established Y     N   Y     N   

2 Hazard Evaluation Procedures and Schedules Y     N   Y     N   

3 CCC Procedures and Schedules Y     N   Y     N   

4 Certified CCS Provided Y     N   Y     N   

5 Backflow Preventer Inspection and Testing Y     N   Y     N   

6 Testing Quality Control Assurance Program Y     N   Y     N   

7 Backflow Incident Response Procedures Y     N   Y     N   

8 Public Education Program Y     N   Y     N   

9 CCC Records Y     N   Y     N   

10 Reclaimed Water Permit  Y     N    N/A   Y     N    N/A   

Did you check one box in EACH of the above columns for EACH row? 

 

Part 3A:  System Characteristics 
 

Indicate the number of connections of each type that the PWS serves (whether or not they are protected by                     

backflow preventers).  Estimate if necessary. 

Type of Service Connection Number  

Residential (as defined by PWS)       

All Other (include dedicated fire sprinkler and irrigation lines and PWS-owned facilities 

such as water and wastewater treatment plants and pumping stations, parks, piers, and 

docks)  

      

Total Number of Connections       



CCC Activities Report (Blue) 2 PWS ID _____________ 

Part 3B:  Cross-Connection Control for High-Hazard Premises or Systems Served by the PWS 

 

If PWS does not serve any high-hazard premises or systems, check here      and go to Part 4. 

 Complete all cells.  Count only premises PWS serves water to.  Enter zero (0) if PWS doesn’t serve such premises. 

 Report data as accurately as possible.  DOH currently bases CCC compliance actions on this information. 
 

 Number of Connections 

Type of High-Hazard Premises or Systems 

[WAC 246-290-490(4)(b)] 

A. 

Being 

Served 

Water by 

PWS1 

B. 

With 

Premises 

Isolation by 

AG or RP2 

C. 

With 

Column B 

AG 

Inspected or 

RP Tested 

D. 

Granted 

Exception 

from 

Mandatory 

Premises 

Isolation 

Agricultural (farms and dairies)                         
Beverage bottling plants (including breweries)                         
Car washes                         
Chemical plants                         
Commercial laundries and dry cleaners                         
Both reclaimed water and potable water provided                         
Film processing facilities                         
Dedicated fire protection systems with chemical addition or 
using unapproved auxiliary supplies 

                        

Food processing plants (including canneries, slaughter houses, 
rendering plants) 

                        

Hospitals, medical centers, nursing homes, veterinary, medical 
and dental clinics, blood plasma centers and mortuaries.  Please 
complete Part 3C on next page. 

                        

Dedicated irrigation systems using purveyor’s water supply and 
with chemical addition4 

                        

Laboratories                         

Metal plating industries                         

Petroleum processing or storage plants                         

Piers and docks                         

Radioactive material processing plants or nuclear reactors                         

Survey access denied or restricted                         

Wastewater lift/pump stations (non-residential only)                         

Wastewater treatment plants                         
Unapproved auxiliary water supply interconnected with potable 
water supply 

                        

Other high-hazard premises (please list):5                               

                              

                              

Totals                         

1  Count multiple connections or parallel installations to the same premises as separate connections. 
2  Count only those connections with AG or RPBA installed for premises isolation.  Don’t include connections with in-premises 

protection only, or connections with DCVAs or DCDAs installed for premises isolation. 
3  

Count only those connections whose premises isolation preventers were inspected (AG) or tested (RPBA) during report year. 
4  For example, dedicated lines to irrigation systems in parks, playgrounds, golf courses, cemeteries, estates, etc. 
5  Premises with hazardous materials or processes (requiring isolation by AG or RPBA) such as:  aircraft and automotive 

manufacturers, pulp and paper mills, metal manufacturers, military bases, and wholesale customers that pose a high hazard to the 

PWS.  May be grouped together in categories, e.g.,: other manufacturing or other commercial.  If needed, attach additional sheet 

giving same information as requested in table.  

 



CCC Activities Report (Blue) 3 PWS ID _____________ 

Part 3C: Cross-Connection Control for Medical Premises Served by the PWS  
 

If PWS does not serve any medical premises of the types shown below, check here    and go to Part 4. 

 
 Complete all cells.  Do not count the same premises more than once. 

 Count only premises PWS serves water to.  Enter zero (0) if PWS doesn’t serve such premises. 

 Report data as accurately as possible.  DOH will base CCC compliance actions on this information. 

 
Type of High-Hazard Premises or Systems 

[WAC 246-290-490(4)(b)] 

Number of Connections at end of year 
A. 

Being Served 

Water by 

PWS1 

B. 

With 

Premises 

Isolation by 

AG or RP2 

C. 

With  

Column B  

AG Inspected 

or RP Tested3 

D. 

Granted 

Exception from 

Mandatory 

Premises 

Isolation 

Hospitals 
Hospitals (include psychiatric hospitals and 

alcohol and drug treatment centers) 

                        

Facilities for Treatment and Care of Patients not Located in Hospitals Counted Above 
Same day surgery centers                         

Out-patient clinics and offices                          

Alternative health out-patient clinics and offices                         

Psychiatric out-patient clinics and offices                         

Chiropractors                         

Hospice care centers                         

Childbirth centers                         

Kidney dialysis centers                          

Blood centers                         

Dental clinics and offices                         

Facilities for Housing Patients 
Nursing homes                         

Boarding homes                         

Residential treatment centers                         

Other Medical-Related Facilities 
Mortuaries                         

Morgues and autopsy facilities (not in hospitals)                         

Veterinarian offices, clinics, and hospitals                          

All other (describe in Part 6: Comments on pg 6)                         

Totals     

1   Count multiple connections or parallel installations to the same premises as separate connections. 
2   Count only connections with premises isolation AGs or RPs (RPBA or RPDA).  Don’t include connections with in-premises 

protection only or connections with DCVAs or DCDAs installed for premises isolation. 
3   Count only connections whose premises isolation preventers were inspected (AG) or tested (RP’s) during report year.  The number 

in Column C can’t be larger than the number in Column B in the same row. 



  

CCC Activities Report (Blue) 4 PWS ID ____________  

Part 4A: Backflow Preventer Inventory and Testing Data 

 Complete all cells.  Count only backflow preventers relied on to protect the PWS.  Enter zero (0), if there are no backflow preventers in that category.   

 If PWS records don’t distinguish between premises isolation and in-premises protection preventers, enter all data in rows 1-6 and check box above row 1. 

 Count AVBs on irrigation systems only.  If you don’t track AVBs, check the box above the “AVB” column. 

 Count multiple tests (or failures) for any particular backflow preventer as one test (or failure). 

 Count each assembly separately for multiple service connections or parallel installations.  Count RPDAs and DCDAs as single assemblies (don’t count bypass 

separately). 

 Count assemblies installed on dedicated fire or irrigation lines as Premises Isolation Assemblies.   If PWS doesn’t track AVBs, check here.     

Backflow Preventer Category and  

Inspection/Testing Information 

Air Gap RPBA RPDA DCVA DCDA PVBA SVBA AVB 

Premises Isolation, including preventers isolating PWS-owned facilities.  If In-Premises Protection preventers are also included, check here  .      

Rows 1 – 3  pertain ONLY to Premises Isolation preventers in service at beginning of the year ________(fill in report year) 

1 In service at beginning of year                                                 

2 

I

nsp

ect

ed 

and

/or 

test

ed1 

in 

20

02 

   Inspected and/or tested1 

Failed inspection or test in 2002 
                                                

3       Failed inspection or test this yea                                                 

Rows 4 – 6  pertain ONLY to NEW Premises Isolation preventers installed during the reporting year 

4 New preventers installed2 

Inspected and/or tested3 in 2002 
                                                

5    Inspected and/or tested1 

Failed inspection or test in 2002 
                                                

6       Failed inspection or test3                                                 

7 Preventers taken out of service this year3                                                 

Premises Isolation Total at end of year 4                                                 

In-Premises Protection (Fixture Protection or Area Isolation), including preventers within PWS-owned facilities. 

Rows 8 – 10  pertain ONLY to In-Premises Protection Preventers in service at beginning of report year 

8 In service at beginning of year                                                 

9    Inspected and/or tested1 

Failed inspection or test in 2002 
                                                

10       Failed inspection or test this year                                                 

Rows 11 – 13  pertain ONLY to NEW In-Premises Protection preventers installed during the reporting year 

11 New preventers installed2 

Inspected and/or tested3 in 2002 
                                                

12    Inspected and/or tested1 

Failed inspection or test in 2002 
                                                

13       Failed inspection or test this year                                                 

14 Preventers taken out of service3                                                 

In-Premises Protection Total at end of year4                                                 

Grand Total at end of reporting year         
1  Initial and/or routine annual inspection (for proper installation and approval status) and/or test (for testable assemblies only using DOH/USC test procedures). 
2  Includes preventers installed on connections where backflow prevention was not previously required and any preventers that replaced those in service at beginning of 

the report year.  Replacement preventers may be of a different type than the original. 
3  New or existing preventers taken out of service, whether or not they were replaced by the same type or different type of preventer. 
4  Total at end of the year should be equal to the number of preventers in service at beginning of year plus those installed during the year minus the number of preventers 

taken out of service during the reporting year.



  

CCC Activities Report (Blue) 5 PWS ID _____________ 

Part 4B:  Other Implementation Activities 

 
Complete all cells.  Enter zero (0) if not applicable. 

Activity or Condition Number 

New service connections evaluated for cross-connection hazards to PWS.        
New service connections requiring backflow protection to protect the PWS.1       

Existing service connections evaluated for cross-connection hazards to PWS.        
Existing service connections requiring backflow protection to protect the PWS.1, 2       

Exceptions granted to high-hazard premises per WAC 246-290-490(4)(b).3       
CCC enforcement actions taken by PWS.4       

1  Include services where either premises isolation or in-premises preventers were required to protect the PWS. 
2  Include existing services that need new, additional, or higher-level backflow prevention. 
3  Submit a completed DOH Exception to High-Health Hazard Premises Isolation Requirements Form (green) for each exception 

granted during the year. 
4  “Enforcement actions” mean actions taken by the PWS (such as water shut-off, PWS installation of backflow preventer, etc.) when 

the customer fails to comply with PWS’s CCC requirements. 

 

 

Part 5:  Backflow Incidents, Risk Factors, and Indicators During Report Year:______ 
 

Complete only one column for each row.  Check “Data Not Available” if PWS doesn’t track such data. 

Backflow Incidents, Risk Factors, and Indicators 
 

Number 

(Enter 0 

if none) 

Check if 

Data Not 

Available 

Backflow Incidents 

1 Backflow incidents that contaminated the PWS.5        

2 Backflow incidents that contaminated the customer’s drinking water system 

only.5 
       

Risk Factors for Backflow 

3 Distribution main breaks per 100 miles of pipe.        

4 Low-pressure events (<20 psi in PWS distribution system).        

5 Water outage events.        

Indicators of Possible Backflow  

6 Total health-related complaints received by PWS.6        

7 Received during BWA or PN events.7        

8 Received during low pressure or water outage events.        

9 Total aesthetic complaints (color, taste, odor, air in lines, etc.).        

10 Received during BWA or PN events.7        

11 Received during low pressure or water outage events.        

5  Purveyors must submit a completed DOH Backflow Incident Report form for each backflow incident known to contaminate the 

public water system.  DOH is also interested in receiving information on backflow incidents that contaminated the customer’s 

drinking water system only.  The DOH Incident Report form, Form #331-243, is available on the Office of Drinking Water (ODW) 

website at http://www.doh.wa.gov/Portals/1/Documents/Pubs/331-457-F.pdf or from ODW on request. 
6  Such as stomachache, headache, vomiting, diarrhea, skin rashes, etc. 
7  “BWA” means Boil Water Advisory and “PN” means Public Notification for water quality reasons. 

 

http://www.doh.wa.gov/Portals/1/Documents/Pubs/331-457-F.pdf


 

CCC Activities Report (Blue) 6 PWS ID _____________ 

Part 6:  Comments and Clarifications 
 
Enter comments or clarifications to any of the information included in this report.  Please date the comment. 

Part No. Comment Date 

                  

      
 

 

            

      
 

 

            

      
 

 

            

      
 

 

            

      
 

 

            

 

 

Part 7:  Report Completion Information 
 

Enter dates in MM/DD/YYYY format. 

I certify that the information provided in this CCC Activities Report is complete and accurate to the best of my 

knowledge. 

CCC Program Mgr. Name (print) 1:       Title:       

Signature: Date:       

Phone: (___) ___-____ E-mail:  _________________________@_________________________ 

I have reviewed this report and certify that the information provided is complete and accurate to the best of my 

knowledge. 

PWS Mgr./Owner Name (print) 2:       Title:       

Signature: Op. Cert. No.:       Date:       

1  CCC Program Manager is generally the CCS responsible for developing and implementing the PWS’s CCC Program. 

2  The person that the CCC Program Manager reports to or other manager having direct responsibility and/or oversight of the CCC 

program.  This person doesn’t need to be in charge of the entire water system. 

 

If you have a question or comment regarding this form, you can find contact information at 

https://www.doh.wa.gov/communityandenvironment/drinkingwater  or email us at CCCprogram@doh.wa.gov.  

 

If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD, call (800) 833-6388. 

https://www.doh.wa.gov/communityandenvironment/drinkingwater
mailto:CCCprogram@doh.wa.gov




 Local Government Consistency Determination Form 

 

Water System Name:  City of Tenino  ___________________________________ PWS ID: 87400   

Planning/Engineering Document Title: Water System Plan  ____________ Plan Date: April 2023       

Local Government with Jurisdiction Conducting Review:      

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. 1-6; Fig 1-2    

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. 

2-13    

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.   
1-9    

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. 
1-9    

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. 

Full WSP to 

be provided 

after review 

of Ch. 2 

  

 

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). 





General 

Irrigation & 
Sprinklers 

Did you know: Gardening professionals agree most lawns and 
yards receive more water than they need. Over-watering 
creates run-off that carries toxic fertilizers and pesticides into 
our streams. This not only harms wildlife and your plants, it 
wastes water and money, too! The following tips help protect 
the environment, keep your yard healthy, and save you money 
on your water bill. 

 

1. Apply water only as fast as the soil absorbs it. 

2. Water in the evening or early morning when evaporation is least 
likely to occur. Use drip irrigation during the day for little evaporation 
water loss. Do not water when it’s windy. 

3. Water only once a week. Water less often if your plants need less 
moisture (see Guideline 3—Lawn Watering). 

 

 
1. A properly designed and installed irrigation system should be 

included as a water conservation tool. Automated irrigation 
systems offer the ultimate in both control and distribution of water 
over other watering systems. 

2. Keep your sprinkler system in good repair. Fix leaks and adjust 
sprinkler heads to eliminate over-spray onto paved areas or 
buildings. Investigate unusual runoff or puddling. 

 
  

Irrigation & 
Landscaping 

Guideline 7 



Landscaping 

3. Turn off your sprinkler system at the first sign of saturation or 
runoff to allow the water to soak in. Water again in an hour or 
two if needed. 

4. Make sure the controller of your automated sprinkler system is 
properly set to achieve minimum watering levels. 

 

 

1. Consider alternate landscaping practices. Reduce turf area or 
use groundcovers and/or mulches instead of turf. Generally, 
groundcovers use less water than turf areas. 

2. Use low water using turf varieties. Consult your county 
extension office or local nursery to identify low water using turf 
varieties for your area. 

3. Aerate to reduce thatch (dead grass) buildup in turf areas in 
spring or fall. Thatch restricts penetration of water, air and 
nutrients. Aeration will also increase water penetration in 
compacted soils. 

4. Consider using organic fertilizer. Consult a nursery or landscape 
professional for a well balanced fertilizer program. 

5. Spot spray weeds as needed and consider an integrated pest 
management program to control bugs and/or disease. 

6. Use mulches such as bark compost to help planting beds retain 
moisture. 

7. Consider water consumption when selecting plants. Some 
plants use more water than others. Consult a good gardening 
book or your local nursery to determine which low water using 
plants are correct for your area. 

8. Plant placement is important. Remember, right plant, right 
place!  Shade loving plants don’t do well if placed in the sun 
and will require excessive watering to survive. Place plants with 
similar water needs in common areas so all can benefit from the 
same application of water. 

 
More Information 

Washington State Department of Health 
Office of Drinking Water 

P.O. Box 47828 • Olympia, WA  98504-7828 
(360) 236-3100 • 1-800-521-0323 

doh.wa.gov/DrinkingWater 
 

DOH 331-120-7 















Appendix D 

 
Water Quality 



Coliform Monitoring Plan  Page 1 
December 2023 

Coliform Monitoring Plan for: City of Tenino 
 
A. System Information    Plan Date: 12-27-2021 

Water System Name 

Tenino Water System 

County 

Thurston 

System I.D. Number 

87400 

Name of Plan Preparer 

Gerald Mickelsen 

Position 

Consultant 

Daytime Phone  

360-425-0991 

Sources: DOH Source Number, Source 
Name, Well Depth, Pumping Capacity 

S01: Well #1 No Tag WW, 89 ft, 290 gpm 

S02: Well #2 No Tag, 87 ft, 133 gpm 

S03: Well #3 No Tag WW, 58 ft, 350 gpm 

S04: WF (S01 & 3), 58 ft, 640 gpm 

Storage: List and Describe (2) 275,000-gal glass lined steel tanks 

Treatment: Source Number & Process S01 - S04: disinfection and corrosion control 

Pressure Zones: Number and name One pressure zone 

Population by Pressure Zone 2,030 

Number of Routine Samples Required Monthly by Regulation: Sep – May: 4 

Jun – Aug: 2 

Number of Sample Sites Needed to Represent the Distribution System: 7 

*Request DOH Approval of Triggered Source Monitoring Plan? 

 

Yes    No  

*If approval is requested a fee will be charged for the review. 
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B. Laboratory Information 

Laboratory Name 

Thurston County Public Health Dept. 

Water Quality Lab 

Office Phone 360-867-2631 

After Hours Phone    -   -     

 

Address 

412 Lilly Rd NE, Olympia, WA 98506 

 

Cell Phone    -   -     

Email 

environmental_health@co.thurston.wa.us 

Hours of Operation 

Monday – Friday: 9am – 4pm 

Contact Name 

      

Emergency Laboratory Name 

      

Office Phone    -   -     

After Hours Phone    -   -     

 Address 

      

 

Cell Phone    -   -     

Email       

Hours of Operation 

      

Contact Name 
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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    -   -     
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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** 

1. Lesmeister  1-1. 499 Huston St  S01 

519 Huston St  1-2. 535 Huston St  S02 

  1-3.  S03 

    S04 

     

2. Public Works  2-1. 449 Wichman St S  S01 

418 Wichman St S  2-2. 388 Wichman St S  S02 

  2-3.  S03 

    S04 

     

3. City Hall  3-1. 125 Sussex Ave E  S01 

149 Hodgden St S  3-2. 172 Central Ave E  S02 

  3-3.  S03 

    S04 

     

4. Deoskey  4-1. 100 Lemieux Ln  S01 

150 Stitham Ln  4-2. 120 Stitham Ln  S02 

  4-3. 155 Stitham Ln  S03 

    S04 

     

* 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: 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
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E. Reduced Triggered Source Monitoring Justification (add sheets as needed):  

N/A 

 

F. Routine Sample Rotation Schedule 

Month Routine Site(s) Month Routine Site(s) 

January 1, 2, 3, 4 July 1, 2 

February 1, 2, 3, 4 August 2, 3 

March 1, 2, 3, 4 September 1, 2, 3, 4 

April 1, 2, 3, 4 October 1, 2, 3, 4 

May 1, 2, 3, 4 November 1, 2, 3, 4 

June 3, 4 December 1, 2, 3, 4 

 

G. Level 1 and Level 2 Assessment Contact Information 

Name 

Troy Cannon 

Office Phone 360-561-1506 
After Hours Phone 360-701-8386  

Address 

PO Box 4019 
Tenino, WA 98589 

 

Email tcannon@cityoftenino.org 

Name 

Courtney Sheldon 

Office Phone 360-264-2368 
After Hours Phone    -   -     
 

Address 

PO Box 4019 
Tenino, WA 98589 

 

Email csheldon@cityoftenino.org 
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H. E. coli-Present Sample Response 

Distribution System E. Coli Response Plan 

If we have E. coli in our distribution system, we will immediately: 

1. Call DOH. (360) 236-3030 or 1-877-481-4901 after hours. 

2. Record description of sample collection locations, 

3. Collect repeat and triggered source samples per Part D and two other routine monitoring sites. 

4. Collect a sample from the nearest active well. 

5. Discuss with DOH whether to issue a Health Advisory based on the findings of steps 2-4. 

 

E. coli-Present Triggered Source Sample Response Plan 

If we have E. coli in any source, we will immediately: 

1. Call DOH. (360) 236-3030 or 1-877-481-4901 after hours. 

2. Take repeat samples. 

3. Issue boil water advisory. 

4. Inform local media of boil water advisory. 

 

I. System Map 
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Appendix F 

 
Public Correspondence 



 

<Date> 

 

 

<County Emergency Management> 

<County “Community Development> 

<Department of Ecology> 

<Department of Natural Resources> 

 

 

Subject: City of Tenino Water System – Wellhead Protection Areas. 

 

 
Dear (Agency/Local Government): 

 

As part of the wellhead protection program for the City of Tenino Water System, we are hereby informing 

you of the findings of our wellhead protection area delineation.  This is in accordance with State 

regulations (WAC 246-290-135). 

 

The City of Tenino Water System has approximately 833 service connections, and serves a population 

of approximately 2,030 people.  The State Department of Health has not yet rated our new drinking water 

sources, but they are likely to be classified as “moderate to highly susceptible”.  This means that our 

drinking water supply can be vulnerable to contamination. 

 

The enclosed map shows the 1, 5, and 10-year time of travel boundaries for our wellhead protection area.  

Any ground water contamination that occurs within this wellhead protection area has the potential to 

reach our well.  It is therefore of utmost importance to us that all reasonable steps be taken to ensure that 

land use activities within this area do not contaminate our customers’ drinking water supplies. 

 

Thank you for your support in protecting our drinking water.  If you have any questions, please call me at 

(360) 264-2368. 

 

 

 

     Sincerely, 

      

 

     Troy Cannon 

     Public Works Director 

City of Tenino  

 

 

 

  





 

<Date> 

 

 

<General Land Owner> 

<Address> 

<City>, <State> <zip> 

 

 

Subject: City of Tenino Water System – Wellhead Protection Areas. 

 

 

Dear  _____ 

 
  In order to protect the drinking water supply for the customers of City of Tenino, we are 

developing a wellhead protection program in accordance with State requirements.  As part of our 

wellhead protection program, we mapped the area overlying the short-term recharge zone of our drinking 

water supplies (see attached).  This is called our wellhead protection area. 

 

  Following the mapping of the wellhead protection area, we conducted an assessment of activities 

within our wellhead protection area that have the potential to impact water quality.  We have not 

identified any potential issues with your property, but we wanted to let you know that the way you use 

your property may have an impact on our drinking water supply.  We realize you may already be aware of 

these issues and are careful to protect the environment.  We hope that informing you of your location in 

our wellhead protection area will result in an increase in precautions to ensure that your activities will not 

impact our drinking water quality. 

 

If you have any questions regarding appropriate land management practices, please contact the 

Department of Natural Resources or the Department of Ecology.  If you have any questions regarding this 

correspondence or our wellhead protection program in general, please call me at (360) 264-2368. 

 

 

 

     Sincerely, 

      

 

 

Troy Cannon 

Public Works Director 

City of Tenino  

 

 

 

  





 

<Date> 

 

 

<Agricultural Land Owner> 

<Address> 

<City>, <State> <zip> 

 

 

Subject: City of Tenino Water System – Wellhead Protection Areas. 

 

 

Dear  _____ 

 
  In order to protect the drinking water supply for the customers of City of Tenino, we are 

developing a wellhead protection program in accordance with State requirements.  As part of our 

wellhead protection program, we mapped the area overlying the short-term recharge zone of our drinking 

water supplies (see attached).  This is called our wellhead protection area. 

 

  Following the mapping of the wellhead protection area, we conducted an assessment of activities 

within our wellhead protection area that have the potential to impact water quality.  It is apparent that the 

primary us of your property is agricultural.  Some agricultural practices, such as pesticide and herbicide 

application, may have the potential to affect our customers’ drinking water supply.  We realize you may 

already be aware of these issues and are careful to protect the environment.  We hope that informing you 

of your location in our wellhead protection area will result in an increase in precautions to ensure that 

your activities will not impact our drinking water quality. 

 

If you have any questions regarding appropriate land management practices, please contact the 

Department of Natural Resources or the Department of Ecology.  If you have any questions regarding this 

correspondence or our wellhead protection program in general, please call me at (360) 264-2368. 

 

 

 

     Sincerely, 

      

 

 

Troy Cannon 

Public Works Director 

City of Tenino  
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Introduction: 
Protecting public health 
 

Safe and reliable drinking water is vital to every community.  Emergency response planning is 
an essential part of managing a drinking water system.  Most public water systems have had 
routine operating emergencies such as pipe breaks, pump malfunctions, coliform contamination, 
and power outages.  These are manageable if the water system has an emergency response 
plan that can be put into action quickly.  More serious non-routine emergencies may result from 
intentional acts of sabotage, chemical spills, floods, earthquakes, windstorms, or droughts.  
These can drastically affect the system and the community that depends on it. 

Each emergency has unique effects on different parts of a water system.  Floods can cause 
widespread bacterial contamination, earthquakes can damage sources and distribution 
systems, and storms can disrupt power supplies.  The common element is that each emergency 
may threaten the system’s ability to deliver safe and reliable drinking water. 

Emergency response planning is a process by which water system managers and staff explore 
vulnerabilities, make improvements, and establish procedures to follow in an emergency.  It is 
also a process that encourages people to form partnerships and get to know one another.  
Preparing a response plan and practicing it can save lives, prevent illness, enhance system 
security, minimize property damage, and lessen liability.   

The operations and maintenance section of the state rule, Chapter 246-290-415 (2)(b) WAC, 
requires public water systems in Washington to have an emergency response plan as part of a 
water system plan or small water system management program.  It also requires that systems 
employ reasonable security measures to protect the raw water intake facilities, water treatment 
processes, storage facilities, pump-houses, and distribution systems from possible damage or 
intruders. 

This guidance document can be used to help meet  the requirement for developing an 
emergency response program.  Other methods or formats can also be used to meet the 
emergency response program requirement. 

  How to use this document 
 

 

Developing an emergency response plan can take a lot of time and effort.  The purpose of this 
document is to make the job easier and help create a plan that works for your water system.  
The document is intended for use by any water system and may be modified to fit the specific 
needs of each system.     
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Section  1. 
Emergency response mission and goals 
 

Stating a mission and goals for emergency response is an important first step because it helps a 
water system focus on the important aspects of the plan.  The mission statement and goals 
should reflect the system’s obligation to protect the health and safety of its customers, staff, and 
assets – and be able to maintain or restore safe and reliable drinking water.  Developing 
partnerships with key response agencies should be reflected in the goals. 

System personnel should begin by understanding what needs to be accomplished during an 
emergency.  Protecting your customers’ health is paramount.  If the water has been 
contaminated, you must notify customers quickly.  Then you must resolve the situation at hand 
and restore safe and reliable water throughout the system.  In any event, there are a series of 
general steps that a water system should take: 

1. Confirm and analyze the type and severity of the emergency. 

2. Take immediate actions to save lives. 

3. Take action to reduce injuries and system damage. 

4. Make repairs based on priority demand. 

Return the system to normal operation. 

Emergency response mission and goals 

Mission statement for 
emergency response 

In an emergency, the mission of the City is to protect the health of our 
customers by being prepared to respond immediately to a variety of 
events that may result in contamination of the water or disruption of 
supplying water. 

Goal 1 Be able to quickly identify an emergency and initiate timely and 
effective response action. 

Goal 2 Be able to quickly notify local, state, and federal agencies to assist in 
the response. 

Goal 3 Protect public health by being able to quickly determine if the water is 
not safe to drink or use and being able to immediately notify 
customers effectively of the situation and advise them of appropriate 
protective action. 

Goal 4 To be able to quickly respond and repair damages to minimize system 
down time. 
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Section  2. 
System Information  
 

In any emergency, a water system needs to have basic information available for both system 
personnel, and external parties such as emergency responders, repair people, the media, and 
others.  Basic information that should be presented in the emergency response plan are the 
system’s ID number, system name, system address or location, directions to the system, 
population served, number of service connections, system owner, and information about the 
person in charge of managing the emergency.  Below is basic water system information. 

 

System information 

System identification 
number 

87400 

System name and address  City of Tenino 

149 S Hodgen Street 

Tenino, Washington 98589 

Basic description and 
location of system facilities 

The water system has two groundwater wells of 94’ and 93’ depth.  
Each well utilizes disinfection and pH adjustment for treatment.  
The wells pump into the distribution grid at common location and 
fill the two steel storage tanks on Lemon Hill.     

Population served and 
service connections from 
Division of Drinking Water 
records. 

 

2,030 people 

 

833 connections 

Name, title, and phone 
number of person 
responsible for maintaining 
and implementing the 
emergency plan.  

 

Troy Cannon 

Public Works Director 

 

(360)   264-2368 Phone 

(360)   261-1506 Phone 

(360)   264-5772 FAX 
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Section  3. 
Chain of Command – Lines of Authority 
 

When an emergency occurs, there can be confusion, lack of coordination, and poor 
communication.  Timely and effective response can minimize the effects of an emergency.  Often, 
the initial response sets the tone for the entire emergency. 
 
Having a chain of command that defines clear lines of authority and responsibilities for system 
personnel during an emergency speeds up response time and helps eliminate confusion.  
 
The first response step in any emergency is to notify the person at the top of the chain of 
command – the person responsible for managing the emergency and making key decisions.  This 
lead person will assess the situation and initiate a series of response actions based on the type 
and severity of emergency. 
 
Chain of command – lines of authority 

Name and title Responsibilities during an emergency Contact numbers 

Mayor Policy making and final decisions.  

Public Works 
Director 

Responsible for overall management and decision 
making for the water system.  The Public Works 
Director is the lead for managing the emergency, 
providing information to regulatory agencies, the 
public and news media.  All communications to 
external parties are to be routed through the Public 
Works Director.  

(360)   264-2368 
Phone 

(360)   261-1506  

Director of Public 
Works 

 

Lead Water System 
Operator 

In charge of operating the water system, performing 
inspections, maintenance and sampling and relaying 
critical information, assessing facilities, and 
providing recommendations to the Public Works 
Director. 

Cell: 

 

 

 

City Clerk Responsible for administrative functions in the office 
including receiving phone calls and keeping a log of 
events.  This person will provide a standard pre-
scripted message to those who call with general 
questions.  Additional information will be released 
through the Public Works Director. 

Phone: 

(360)   264-2368  

Field Staff Supports the lead water system operator.  (360) 951-0876 

 

 
Assembly Areas and Accountability: Obtain an accurate account of personnel using 
designated assembly areas where personnel should gather.  The designated gathering place for 
water system personnel is the public works shop.  The designated command center is City Hall. 
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Section  4. 
Events that Cause Emergencies  
 

Why do emergencies happen?  There are a variety of reasons including: 

• Natural disasters. 

• Accidents. 

• Deliberate acts of vandalism or terrorism. 

• System neglect or deferred maintenance. 

An emergency may affect the entire water system or only isolated sections.  Each type of event 
can cause different types of damage to system components or contamination resulting in a 
disruption in service.  These evaluations should be reflected in the water system’s vulnerability 
assessment and procedures for responding to specific events that are discussed later in this 
document. 

Natural Disasters 

More common natural disasters that may impact the City include: 

Earthquakes:  The Nisqually earthquake in February 2001, although not severe, caused 
problems for water systems in western Washington.  Distribution pipes and service lines broke, 
storage reservoirs shifted, and buildings were damaged.  Although no major outages were 
reported, it was a serious reminder that these things can and do happen. 

Floods:  Floods are a common event in the Pacific Northwest.  They can cause widespread 
contamination as turbid waters carry bacteria that can overflow sources, transmission lines, 
treatment facilities, and pumping facilities.  Floods can also ruin electrical components and 
telemetry systems. 

High winds:  Pacific Northwest storms often generate winds in excess of 50 miles an hour and 
have exceeded hurricane-force sustained winds of 74 miles an hour or greater from time-to-
time.  These storms often disrupt power and damage water system facilities. 

Human-caused events 

Human-caused events that can result in a water system emergency include chemical spills, 
vandalism, terrorism, cyber-attack, fires, construction accidents, and basic neglect of 
maintaining the system. 

Vandalism:  Vandalism is generally a spur-of-the-moment act using materials at hand rather 
than pre-planned or pre-meditated activities.  Vandals often break into systems, damage 
facilities, and paint graffiti.  These acts are relatively easy to prevent by enhancing security, 
increasing lighting, installing locks on doors and hatches, and putting up security fencing. 

Terrorism:  Acts of terrorism are conducted by someone whose intent is to instill fear or induce 
harm to people and facilities.  Acts of terrorism are a very real threat in America.  Even though it 
may seem unlikely, it would only take one well-staged event to undermine confidence in drinking 
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water safety.  Being prepared and knowing what to look for are crucial elements of preventing 
an attack on the system.   

System neglect:  System neglect, often referred to as deferred maintenance, is a major cause 
of emergencies.  System components that are aging and need replacement go without attention 
for so long that they fail, causing an emergency.  Drinking water systems need to continuously 
evaluate facilities and replace them before a massive failure occurs.  In one case, a drinking 
water system continuously put off repairing its major transmission line that traversed a hillside in 
town.  The line finally failed and caused an immense slide, destroying a number of homes and 
causing significant damage. 

Construction accidents:  Construction accidents sometime fall into the category of a routine 
operating emergency.  For example, when a contractor damages a water line and the system 
needs to be shut down for repair.  If the response is not timely and effective, this kind of incident 
can turn into a serious emergency.  The system may lose pressure, resulting in serious 
backflow incidents that contaminate the water.  The utility must be aware of construction in and 
around the system and be prepared to respond quickly to an accident if it happens. 

In preparing a plan, you may not consider it necessary to do an extensive analysis of a rare 
event such as a tornado in the Pacific Northwest.  However, analyzing the impacts of an 
earthquake, flood, or storm is important because they happen quite often in Washington.  
Consider the probability of an event and its likely effect on the water system.  Then focus on the 
actions needed to reduce impacts and respond in a timely and effective manner. 

Example:  Events that cause emergencies 

Type of event 
Probability or risk 
(High – Med – Low) 

Comments 

Earthquake 
 

Low to Medium Only minor earthquake exposures 
historically.  

Flood 
 

Low Both Wells are not located in areas 
susceptible to flooding. 

High winds 
 

Low Back-up power for Well No. 3 and 
communication telemetry is buried. 

Ice storm 
 

Low Low probability that and event will impact 
water service. 

Drought 
 

Low Local aquifers are not affected by typical 
drought conditions. 

Terrorism 
 

Low Vulnerability assessment was conducted 
in 2004 

Construction accident 
 

Low Pipes are typically well documented and 
located prior to construction. 

Chemical spill 
 

Moderate Aquifer is moderately susceptible to 
chemical spills. 
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Section  5. 
Severity of Emergencies 
 

Emergencies usually have a wide range of severity.  Defining categories of severity can 
significantly aid in determining appropriate response actions.  Knowing the severity of the 
emergency and being able to communicate it to others will help system personnel keep their 
response balanced and effective. 

An assessment of severity, once decided, must be communicated immediately to all those 
dealing with the emergency.  Make sure staff have cell phones, pagers, and/or radios when they 
are in the field.  Remember to have an alternative method of communicating if cell phones and 
pagers won’t work. 

In classifying the severity of an emergency, define as many levels and descriptions as you find 
useful.  The following is a four-level example for a water system supplied by groundwater that 
has been used in many settings.  This is just an example; you may choose to classify 
emergencies in some other way.  Smaller systems may prefer a three-level scheme; some 
larger systems may want to use five or more levels. 

Level I – Normal (Routine) Emergency:  The system experiences a normal emergency, such 
as a line break or power outage.  System personnel are able to handle the problem with minimal 
outside assistance.  In this situation is not likely that public health will be immediately 
jeopardized. Although it is important to begin responding, system personnel should have no 
difficulty remaining calm and thoroughly working through the situation.  Normal events can 
usually be resolved within 24 hours. 

Example:  Level I emergency 

Description:  Level I emergencies: 

• Distribution line breaks. 

• Short power outages. 

• Minor mechanical problems in pump-houses. 

• Other minor situations where it is not likely that public health will be jeopardized. 

The system has specific response activities identified for these types of emergencies, including 
proper sampling, disinfection, and pressure testing activities.  System personnel are advised and 
are directed to work on the problem and are usually capable of resolving the problem within 24 
hours.   If it is determined that the problem will take longer than 24 hours to resolve and storage is 
likely to be drawn down below a safe operating level, the situation will be elevated to level II. 

 

Level II – Minor Emergency (Alert Status):  The system experiences minor disruption in 
supply or has indications of possible contamination where it may need to coordinate with DOH 
and consider issuing a health advisory to customers.  In these types of emergencies, public 
health may be jeopardized, so it is important for system personnel to be on alert and initiate a 
quick response.  Minor emergencies can usually be resolved within 72 hours. 
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Example:  Level II emergency 

Description:  Level II emergencies: 

• Disruption in supply such as a transmission main line break, pump failure with a potential 
for backflow, and loss of pressure. 

• Storage is not adequate to handle disruption in supply. 

• An initial positive coliform or E. coli sample. 

• An initial primary chemical contaminant sample. 

• A disruption in chlorine/chemical feed from the groundwater sources. 

• A minor act of vandalism. 

• Drought, with a noticeable and continuing decline of water level in the well. 

 

Level III – Significant Emergency:  The system experiences significant mechanical or 
contamination problems where disruption in supply is inevitable and issuance of a health 
advisory is needed to protect public health.  Major emergencies should be reported to DOH as 
soon as possible to determine the best available means to protect customers’ health.  System 
personnel are directed to the situation, and outside entities are notified to aid in the response.  
Major emergencies may require more than 72 hours to resolve. 

Example:  Level III emergency 

Description:   Level III or actual emergencies: 

• A verified acute confirmed coliform MCL or E. coli/fecal positive sample requiring 
immediate consideration of a health advisory notice to customers. 

• A confirmed sample of another primary contaminant requiring immediate consideration of a 
health advisory notice to customers. 

• A loss or complete malfunction of the water treatment facilities for the surface water 
source, including chlorination. 

• A major line break or other system failure resulting in a water shortage or requiring system 
shutdown. 

• An act of vandalism or terrorist threat such as intrusion or damage to a primary facility.  

• An immediate threat to public health of the customers and an advisory is required. 

• Severe drought significantly affecting well yield. 

 

Level IV – Catastrophic Disaster/Major Emergency:  The system experiences major damage 
or contamination from a natural disaster, an accident, or an act of terrorism.  These incidents 
usually require immediate notification of local law enforcement and local emergency 
management services.  Immediate issuance of health advisories and declaration of water supply 
emergencies are critical to protect public health.  These events often take several days or 
weeks to resolve before the system returns to normal operation. 
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Example:  Level IV emergency 

Description: Level IV or major emergencies: 

• Natural or Human event that shuts down the system or severely impacts sources, lines, 
etc. 

• Act of terrorism possibly contaminating the water system with biological or chemical 
agents. 

• Flood that infiltrates system facilities and sources. 

• Storm that significantly damages power grid and system facilities. 

• Mudslide or other earth shift that causes failure of transmission or loss of water in well. 
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Section  6. 
Emergency Notification  
 

During most emergencies, it will be necessary to quickly notify a variety of parties.   

Preparation for such notification has three essential components: 

• Assigning responsibility to oversee and carry out the notifications. 

• Assembling comprehensive call-up lists with names and contact numbers. 

• Writing out procedures for quickly disseminating information to appropriate parties. 

Notification procedures 

These procedures describe how to make notifications to specific parties, who is responsible for 
conducting the notifications, who assists in the notifications, and what methods are used to 
complete them.   

 
Who is 
responsible: 

 
The Mayor is ultimately responsible for making the decision to notify customers 
regarding contamination, potential water shortage or the need for water use 
restrictions.  The Mayor will consult with Public Works Director and the water system 
operator to make the decision.  Once the decision is made procedures for notification 
will be initiated. 

Procedures: • Mayor and Public Works Director confer with key staff to verify problems. 

• Public Works Director consults with staff and DOH to develop message. 

• Mayor approves message. 

• Public Works Director, with assistance from staff prepares door hangers, signs 
and/or radio message. 

• Water system operator continues to investigate problem and make repairs as 
necessary. 

• Notifications will be distributed by newspaper and radio stations for all levels of 
emergency.  Signs at key locations and on main travel routes will be utilized for 
extreme high hazard events. 

• An administrative support person will be assigned by the City Clerk to read a pre-
scripted message to phone callers and log in each phone call. 

• Water system operator will continuously update the Public Works Director. 

• Once the emergency situation is resolved, re-notify customers and media. 

 
Notification call-up list 

Call-up lists should be comprehensive, including local law enforcement, DOH Division of Drinking 
Water regional office, Department of Ecology spill response, local mayors and city officials, local 
health officials, safety officials, local emergency responders ,water testing laboratories, and 
service/repair providers.  A list of priority customers, such as hospitals, nursing homes, clinics, 
and schools should also be maintained for immediate notification.  See the following pages for 
comprehensive notification lists. 
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Local Notification List (area code 360 unless otherwise noted) 

ORGANIZATION CONTACT 

NAME/TITLE 

TELEPHONE 

(DAY) 

TELEPHONE 

(NIGHT) 

EMAIL 

Fire Department Duty Person  911  

Police Department Joe Vukich  911  

FBI Field Office   (206) 622-0460  

Health Department     

Primacy Agency District 
Office 

Reg. Engr. DOH  1-877-481-4901  

Local Hospital     

Local Emergency 
Planning Committee 

  911  

EMS Duty Person  911  

Local Pharmacy     

Local Nursing Homes     

Local Schools Tenino School 
District 

   

Local Prisons     

Local Government 
Official 

    

Local Hazmat Team     

Water System Operator Troy Cannon    

Neighboring Water 
System 

    

Neighboring Water 
System 

    

Other     

 

 

Service/Repair Notification List 

ORGANIZATION CONTACT NAME/TITLE TELEPHONE (DAY) TELEPHONE (NIGHT) 

Electrician    

Electrician    

Electric Utility Company    

Gas Utility Company    

Sewer Utility Company City of Tenino   

Telephone Utility Company    

Plumber    

Pump Specialist    
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Pump Specialist    

“Dig Safe” or local equivalent Utility Locate 1-800-553-4344  

Soil Excavator/Backhoe Operator    

Equipment Rental (Power Generators)    

Equipment Rental (Chlorinators) TMG Services 253-779-4160 1-800-562-2310 

Equipment Rental (Portable Fencing)    

Equipment Repairman    

Radio/Telemetry Repair Service    

Bottled Water Source    

Bulk Water Hauler LTI, Inc. 1-800-530-6455  

Pump Supplier    

Well Drillers    

Pipe Supplier    

Chemical Supplier    

Local/Regional Analytical Laboratory    

 
State Notification List 

ORGANIZATION CONTACT NAME/TITLE TELEPHONE (DAY) TELEPHONE (NIGHT) 

Drinking Water Primacy Agency 
_____________, Regional 

Engineer, WSDOH 
(360) 236-3030 1-877-481-4901 

Department of Environmental 

Protection (or state equivalent) 
Department of Ecology (360) 407-6300 NA 

Department of Health    

Emergency Management 

Agency    

Hazmat Hotline Dale Jensen, Ecology Spill 

Response 
(360) 407-7450 (360) 407-7450 

 

Media Notification List  

ORGANIZATION CONTACT NAME/TITLE TELEPHONE (DAY) TELEPHONE (NIGHT) 

Designated Water System 
Spokesperson Mayor    

Newspaper - Local    

Newspaper – Regional/State    

Radio    

Radio    
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Television KOMO, KING 1-TVTIPS-KOMO, 206-448-5555   

Television KIRO, FOX (206) 728-7777  

 
Section  7. 
Water Quality Sampling  
 

The ERP needs to identify and address special water sampling and monitoring issues that may 
arise during and after a major event.  Some water sampling and monitoring issues to consider 
include: 
 

• Identifying proper sampling procedures for different types of contaminants; 

• Obtaining sample containers; 

• Identifying who is responsible for taking samples; 

• Confirming laboratory capabilities and certifications; and 

• Interpreting monitoring or laboratory results. 
 
The following is guidance for basic testing that is common for most emergency conditions:  
 
Coliform Bacteria: Most pathogens that contaminate water supplies come from the feces of 
humans or animals.  Testing drinking water for all possible pathogens is complex, time-
consuming, and expensive.  It is, however, relatively quick, easy, and inexpensive to test water 
for coliform bacteria. All systems must have a coliform monitoring plan, as required by drinking 
water regulations that designates sampling sites, procedures, laboratory requirements, and 
contact numbers.  This plan is an integral part of the emergency response plan. In the event of 
an emergency, testing for coliform is a standard first test, and if coliform is detected it is a signal 
that the system may be contaminated. Coliform bacteria generally do not cause illness, but their 
presence indicates that other disease-causing organisms (pathogens) may be in the water 
system.   
 
Chlorine Residual:  In chlorinated systems, this test indicates if materials introduced into the 
water have created a demand for the chlorine, leaving lower-than-normal or no residual and 
signaling the need for further evaluations.  
 
Cyanide/Other:  Cyanide or other specific contaminant tests are not easily performed, but should 
be done immediately if cyanide or other specific contamination is suspected.  Cyanide, in 
particular, is very toxic, causing death upon ingestion.  If contamination is suspected, DOH 
Division of Drinking Water regional office personnel are available to help identify what testing 
should be done.  
 
If intentional sabotage of the system or contamination of the water is suspected, this may be a 
crime scene.  Call your local law enforcement and DOH Division of Drinking Water regional office, 
and be sure not to disturb any potential evidence. 
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Water quality sampling 

Sampling 
parameter 

Do we have procedures? 
Yes/No 

Basic steps to conduct sampling 
(sites, frequency, procedures, lab 
requirements, lab locations, lab contacts, lab 
hours, etc.) 

Coliform 
Bacteria 

Lewis County Health Department 
Lab - Chehalis. 
Arrange non-working hour samples 
through the County Emergency 
Management  office when needed. 

Basic guidance for collecting samples is included 
in the current Coliform Monitoring Plan (CMP).  
Specific procedures for emergencies will not differ 
with regard to sampling techniques, but will 
change with regard to sample locations 

Chlorine 
Residual 

Water Department has equipment 
to conduct chlorine residual 
analysis. 

Conduct samples at locations upstream and 
downstream of suspected areas.  Sample as 
many times as warranted to positively confirm 
that contamination does or does not exist. 

Nitrate/Nitrite 
Samples must be analyzed at the 
State Public Health Lab or at a 
private Lab. 

Conduct samples at wells.  Sample as many 
times as warranted to positively confirm that 
contamination does or does not exist. 

Cyanide/Other 

Special Samples must be analyzed 
at the State Public Health Lab or at 
a private Lab. 
 

Special sampling will be based on a specific 
known or suspected threat.  The City will likely 
have to confer with DOH and other outside 
experts to determine the best course of action 
and sampling locations. 
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Section  8. 
Effective Communication  
 

Effective communications is a key element of emergency response.  Make sure you have a well 
thought out communications strategy in place as part of your emergency response plan.  If you 
haven’t planned ahead by the time a crisis hits, it’s too late.  How you communicate with your 
employees, customers, and the media can affect the outcome of the situation.  

Preparation for such notification has three essential components: 

• Assigning responsibility to oversee and carry out the notifications. 

• Assembling comprehensive call-up lists with names and contact numbers. 

• Writing out procedures for quickly disseminating information to appropriate parties. 
 

Communication Tips 

Do: 

• Be prepared. 

• Designate a spokesperson. 

• Provide complete, accurate, and timely information. 

• Tell the truth. 

• Express empathy. 

• Acknowledge uncertainty and offer to get back with more information later. 

• Document your communications. 

Do not: 

• Speculate on the cause or outcome of an incident. 

• Blame or debate. 

• Minimize or brush off concerns of customers. 

• Treat inquiries from interested parties as an annoying distraction from the real 
business of emergency response. 

 
 
Designated public spokesperson 

Spokesperson Alternate 1 Alternate 2 

Public Works Director 
 

Mayor As Assigned 
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Key messages 

Develop possible messages in advance, and update them as the emergency develops: 

• We are taking this incident seriously and doing everything we can to resolve it. 

• Our primary concern is protecting our customers’ health. 

• Another important concern is keeping the system operational and preventing damage. 

• What we know right now is ____________________ 

• The information we have is incomplete.  We will keep you informed as soon as we know 
more. 

• We have contacted state and local officials to help us respond effectively. 

• If you think you may be ill or need medical advice, contact a physician. 

• We are sampling the water and doing tests to determine whether there is contamination. 

•  

 

 

Health Advisories 
During events when water quality and human health are in question, it may be necessary to issue 
a health advisory that gives advice or recommendations to water system customers on how to 
protect their health when drinking water is considered unsafe.   These advisories are issued when 
the health risks to the consumers are sufficient, in the estimation of the water system or state or 
local health officials, to warrant such advice. 
 
Health advisories usually take the form of a drinking water warning or boil water advisory.  
Communication during these times is critical.  Health advisories should always be well thought 
out and provide very clear messages.  Once initiated, a health advisor cannot be rescinded 
without prior consent by DOH. 
 
The Division of Drinking Water has put together a number of tools, including fact sheets, 
brochures, forms, and templates to help prepare for a health advisory. These are on the Web at:  
http://www.doh.wa.gov/ehp/dw and in the Coliform Monitoring Plan 
 

http://www.doh.wa.gov/ehp/dw
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Section  9. 
The Vulnerability Assessment  
 

Community water systems serving populations greater than 3,300 persons are now being 
required by the Environmental Protection Agency to identify vulnerabilities to intentional acts of 
terrorism.  This document uses the term vulnerability assessment to mean the process by which 
the water system evaluates each water system component for weaknesses or deficiencies that 
may make the system susceptible to damage or failure during a natural or human-caused  
emergency.  The City conducted this exercise in 2004.  The results are on file at City Hall.  The 
information is considered to be sensitive and is made available to staff only as needed. 

Other, less sensitive vulnerability information is provided in the following: 

Facility vulnerability assessment and improvements identification 
 

System 
component 

Description and 
condition 

Vulnerability 
Improvements or 
mitigating actions 

Source 

Two groundwater wells 
are in relatively 
unconfined geologic 
settings.  The sources 
are in excellent condition.  

The wells are most 
vulnerable to large 
chemical spills upstream.   

City is addressing 
vulnerability by planning to 
implement a well in the 
southwest service area. 

Storage 

The tanks are in sound 
condition. 

City has redundant tanks 
with proper security 
systems installed. No 
specific vulnerability 
identified. 

No current deficiencies. 

Treatment 

Treatment systems are 
sound and reliable.  

Redundant systems and 
control safeguards at each 
well have mitigated most 
vulnerabilities. 

No current deficiencies. 

Computer 
and 
telemetry 
system 

Telemetry system at the 
wells and storage tanks.  
All systems are in good 
operating condition. 

The lease lines to the Main 
Reservoir are buried. 

No current deficiencies. 
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Section 10. 
Response Actions for Specific Events 
 

Develop a detailed response plan for each type of emergency event that the system may 
experience.  In any event there are a series of general steps that a water system should take: 

1. Confirm and analyze the type and severity of the emergency. 
2. Take immediate actions to save lives. 
3. Take action to reduce injuries and system damage. 
4. Make repairs based on priority demand. 
5. Return the system to normal operation. 
 

Knowing the various elements of emergency response planning and keeping in mind these 
general steps will help you develop response actions for specific events. 

Establishing response actions for specific events 

There are numerous events which may cause an emergency that are dictated by the system’s 
size, complexity, type of source, and geographic location.  As discussed before, likely causes of 
emergencies in our state that a system should consider are power outages, transmission or 
distribution line breaks, chlorine treatment failure, surface water treatment malfunction, source 
pump failures, microbial (coliform, E. coli) contamination, chemical contamination, acts of 
terrorism, vandalism, loss of water in the well, drought, floods, ice storms, earthquakes, and 
hazardous spills in the vicinity of sources or distribution lines.  In any of these situations your 
priority is the protection of people using the water.   Be observant of what is going on around 
you, and if you suspect vandalism or terrorism, contact local law enforcement and make every 
effort to preserve evidence.  Based on previous section of this ERP, the water system has 
relatively low vulnerability to most events other than Power Outage, Microbial Contamination, 
Flood and High Winds.  The following addresses specific response to those events. 

 
Microbial (coliform, E. coli) contamination 

 

Assessment 
The water system is vulnerable to microbial contamination, both acute and non-
acute. 

Immediate 
actions 

1. Call DOH immediately. 
2. Consult Coliform Monitoring Plan for basic information and guidelines. 
3. Notify system and take follow up samples as required.  This may include 

various levels of notification and sampling.  The general steps will mostly be 
prescribed by DOH.  

Notifications 1. DOH - to obtain specific instructions 
2. Customers – to describe severity of event and specific actions to take during 

and after (as needed). 

Follow-up 
actions 

1. Additional sampling in the following month. 
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High Winds 

 

Assessment 
The water system is vulnerable to high winds that can affect power supply and 
telemetry, but service is not typically impacted by them.   Storage capacity is able 
to supply the system for multiple days until power and telemetry is restored. 

Immediate 
actions 

1. Operate wells manually until telemetry systems can be repaired. 
2. Call phone company to make sure that lease line is a priority. 

Notifications 1. Phone company to make sure telemetry cables are a priority. 

Follow-up 
actions 

1. Inspect reservoir and well telemetry system operation to ensure proper 
operation. 
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Section 11. 
Alternative Water Sources 
 

It is important to evaluate potential alternative water supplies ahead of time to ensure the water 
is safe and the supply is available.  Sources that the water system may use when the primary 
sources cannot meet demands are defined as “emergency sources.”  They are used only when 
required by extreme, and mostly unpredictable, circumstances.  Alternative sources might include 
emergency or back-up wells, surface water sources, or springs.  
 
Another important consideration is whether the water system can establish an intertie with an 
approved water supply that might benefit both systems in an emergency.  Other alternatives 
include bottled water suppliers or a local tanker truck that could bring in water for various uses. 
 
Intertie to adjacent water supply system 

Water systems within one-quarter mile of 
our system 

Feasibility of connecting 

Intertie not currently available  

 
Short-term outages might be due to contamination or electrical power outages.  If your CWS has 
been contaminated, a public health notification such as “boil water,” “do not drink,” or “do not use,” 
may be issued by the drinking water primacy agency.  If a “boil water” notice is issued, no 
alternative water source is needed.  If a “do not drink” order is issued, then the suspect water can 
still be used for other activities that do not involve ingestion of the water.  In this situation, it will 
only be necessary to provide an alternate drinking water supply for consumption and related 
activities such as food preparation.   
 
A “do not use” order is much more restrictive.  In this case, a sufficient alternate water source is  
needed to supply water for consumption, hygiene, and emergency needs.   A “do not use” notice 
may also have implications with respect to water used for firefighting.  Although a prohibition on 
use of water for firefighting is likely to occur only if the water is contaminated with certain 
substances, an alternate source of firefighting water, such as a pond, river, or stream, may be 
necessary in this event.  
 
Alternate source(s) of water 

Alternative 
sources 

Names Phone Availability 
Is the water 

safe for 
drinking? 

Bottled water 
suppliers 

    

Tanker trucks in the 
area available to 
deliver bulk water 

LTI, Inc. (the 
contract haulers 
for Dairy Gold in 
Chehalis) 

360-256-2577 or 
1-800-530-6455 

9,000 gallons 
in less than 8 
hours 

Yes, If taken 
from a 
compliant public 
water system. 
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Section 12. 
Curtailing Water Use 
 

An emergency may require reducing water usage.  Possible measures include restrictions on 
landscape watering, car washing, filling of swimming pools and hot tubs, and other nonessential 
activities such as cleaning driveways and sidewalks.  There can be various combinations of 
voluntary and mandatory measures.  The water system should develop and formally adopt 
measures through ordinance, resolution, or by-laws. 
 
Curtailing water use 

Water curtailment measures Actions 

Stage 1 - Voluntary:  Request reduction in 
outside water usage including watering 
lawns, washing cars, etc.  
Stage 2 - Mandatory:  Require reduction in 
outside water usage including watering 
lawns, washing cars, etc.  Initiate specific 
council action through resolution to enact 
temporary policy for charges and 
penalties. 

Upon making the decision that curtailment is needed: 
1. Draft door hanger with curtailment messages. 
2. Post on customer doors. 
3. Contact local media to announce message. 
4. Monitor system usage and spot check meter usage 

as needed. 

5. Continue message as long as curtailment is 
warranted. 

 
As part of this effort, consider ways to inform customers about the need to curtail water use.  
Examples include door-to-door postings, phone contact, posting of signs in visible community 
areas, and contacting the news media.  Curtailment messages should be pre-scripted to ensure 
proper messages are delivered. 
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Section 13. 
Returning to Normal Operation 
 

As the emergency passes and you regain control, the system must prepare to return to normal 
operating condition.  This may be a very simple or very complex process, depending on the type 
and severity of the emergency.   Returning to normal operation may simply mean the system 
restores power and the back-up generator is disconnected.  Or it could mean the system has to 
obtain the proper number of satisfactory coliform tests and disinfect the system in order to lift a 
health advisory. 

Many factors might need to be considered before you decide to return to normal operation.  For 
example: 

• Has the system been repaired to the point that it can meet demand? 

• Has the system operator made a safety and operational inspection of all system 
components? 

• Has the system been properly flushed, disinfected and pressure tested? 

• Has the water been adequately tested in accordance with sampling regulations? 

• Does the water meet standards? 

• Is there adequate staff to operate and manage the system? 

• Do federal, state, and local agencies support returning to normal operation? 

• Have you developed the proper public messages? 

The emergency response plan should include a discussion of the follow-up actions and staff 
responsibilities that the system must take before returning to normal operation. 

Returning to normal operations 

Action Description and actions 

Inspect, flush, and disinfect 
the system, 

Water system operator and support staff inspect all system facilities, 
ensure all water quality tests have been done and the system has 
been flushed and disinfected if necessary.  Water system operator 
makes a report to the water system manager.  Water system 
manager makes decision on current condition of system. 

Verification of water quality Water system manager verifies water quality sampling results. 

Coordinate with DOH Water system manager coordinates with DOH on system condition 
and water quality results.  

Notify customers Water system manager meets with water system operator and 
communications lead to write notice to customers.  Water system 
manager directs communications lead to distribute public notice. 
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Section 14. 
Training and Rehearsals 
 

Training 

Emergency response training is essential.  Training educates system personnel about 
emergency situations and resulting effects on water systems and also provides an opportunity 
to practice responses.  Any training should have a purpose, appropriately selected personnel, 
and qualified instruction and supporting materials.  

Training can be conducted in a variety of ways, including attending training classes or bringing 
in experienced trainers for on-site training and exercises.  On-site exercises with experienced 
trainers are very useful, as they involve activities that are specific to the water system.  
Personnel can practice emergency communications, isolating parts of the system, inspecting 
system components, and learning what to look for in case of a security breach.  It is also 
important to train staff on risk communications or how to communicate with the media  and 
customers during an emergency. 

When planning training, consider the system’s size, the type and complexity of its components, 
staff needs, and operational needs.  Periodic training reinforces previous efforts, as people often 
forget things that they don’t use very often.  It also provides an opportunity to train new staff and 
learn about new problems, new techniques, and changes in equipment.  Be aware of current 
and upcoming training topics, especially hot topics that tend to come around as a result of a 
specific event.     

Training 

Identify staff position training needs and expectations. 

Position Training needs and expectations 

Water System Manager Emergency response communications, emergency response planning, 
issuing health advisories  

Water System Operator Emergency response communications, emergency response planning, 
suspicious activity training 

Field support Emergency response communications, suspicious activity training 

Administrative Support Emergency response communications, emergency response planning,  

 

Emergency rehearsals 

Emergency rehearsals, sometimes referred to as “table-top exercises” are valuable tools to 
make sure employees are always prepared to respond.  Ideally, rehearsals are set up by the 
water system manager and are unannounced to employees.  During these rehearsals, 
employees are required to conduct actual responses.  They make phone or radio calls, perform 
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inspections, respond to inquires, and do other tasks.  Get assistance from partners such as 
local health jurisdictions and local emergency response people. 

Practicing for an emergency is the only real way to thoroughly evaluate the emergency 
response plan and the system’s ability to implement it.  The final step of a rehearsal is to 
evaluate and discuss the results.  Conduct a staff meeting to go over the results and get input 
from those involved in the rehearsal.  Then make modifications or set up training to be better 
prepared. 

Example:  Emergency rehearsals 

Schedule for drills, tabletop exercises, and other ways to practice emergency response: 

Event Description 
People and organizations 
involved 

Rehearsal Conduct actual emergency drill Water system staff 

On-site 
training drills 

Conduct specific drills, i.e, 
communications, water line 
breaks, sampling with a 
professional trainer 

Water system staff and 
professional trainer 
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Section 15. 
Plan Approval 
 

Representatives of the water system who are ultimately responsible, such as water system 
manager, owner, board members, commissioners and council members, should review, 
approve, and sign the emergency response plan.  This demonstrates support for the plan, 
acknowledges the effort put into its preparation, and puts it officially into effect. 

Be sure to secure and protect the emergency response plan as it may contain sensitive 
information about facilities and response activities that you may not want others to know in order 
to safeguard the water system.  

Plan approval 

This plan is officially in effect when reviewed, approved, and signed by the following people: 

Name/Title Signature Date 

Mayor   

Public Works Director   
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Water Shortage Response Plan 
for 

Tenino 

Introduction 

Introduction 

DOH guidance document Water Shortage Response Plans (DOH PUB 331-316) was used to prepare this 

Water Shortage Response Plan (WSRP) for Tenino. The goal of the WSRP is to maintain essential public 

health and safety services and minimize adverse impacts affecting the lifestyles of Tenino’s water 

customers. The WSRP outlines Tenino’s short-term water shortage response activities to minimize the 

impacts of events that can be weather-related water shortages, natural or human-caused disasters, or 

other water system operating emergencies. The objective of the WSRP is to establish procedures for 

managing water supply and demand in times of shortage. The WSRP identifies the range of demand 

reduction actions that are available and defines the mechanism(s) by which decisions will be made during 

a shortage event. Since each situation has unique characteristics, the WSRP cannot address all of the 

possible scenarios, or all of the supply and demand management actions that are appropriate to a given 

situation. For this reason, the WSRP is intended as a framework of actions that will be tailored to meet 

the specific needs of a shortage situation.  

Background 

Tenino’s water supplies are solely from groundwater sources. There are two wells in close proximity to 

one another near the Middle School.  Both are just less than 100’ deep in a prolific aquifer.   

Water from both wells are treated with chlorine for disinfection and calcium for pH adjustment. 

Combined well production is 700 gpm and maximum day demand (MDD) is 371 gpm. Due to Tenino’s 

water supply solely deriving from groundwater, the water system is not highly vulnerable to short-term 

drought conditions. Summer drought conditions are a normal part of our annual weather cycle, and 

measures to meet annual summer demand are addressed in the City’s Water System Plan. 

This WSRP establishes procedures intended for use during unexpected periods of water shortage. There 

are several scenarios that could result in such a shortage and impair the ability of the City’s water supplies 

to meet demand.  
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Drought conditions resulting in less than average fall/winter precipitation may decrease recharge to local 

aquifers. Impacts from this scenario may not be immediately evident due to lag times between drought 

conditions, recharge and groundwater withdrawal. Impacts may become evident in shallow aquifers 6 

months to 1 year following below-average rainfall, and would likely be evident following a 1-2 year period 

of below-average precipitation.  

Unusually warm and dry weather sustained over the summer months also holds the potential to impact 

water supplies if our usual period of peak demand extends in duration. Effects of from this scenario would 

be immediate. 

Events such as natural disasters including earthquakes, flooding, snow and windstorms that result in 

power failures can result in water shortage situations lasting a longer period of time than a routine water 

main break. The same is true for human caused emergencies such as hazardous material spill, chlorine 

solution leak or an act of vandalism. Such emergencies can result in a critical water component to be out 

of service for an extended period of time resulting in a curtailment of water production.  

Problem Assessment 

There are no known issues that would affect Tenino’s ability to meet system demands. 

Demand Analysis 

The MDD is 371 gpm or 534,031 gpd. 

Supply Analysis 

Tenino has two wells that produce 700 gpm or 1,008,000 gpd. 

Demand and Supply Comparison Summary 

During the peak demand period, the system now is able to produce 1,008,000 gpd which is almost twice 

the MDD of 534,031 gpd.  The supply is therefore adequate.  There is also 550,000 gallons of storage 

available.  

Options for Dealing with a Water Shortage 

Water Resource Policies 

Tenino is governed by many federal, state and local laws, regulations, policies and plans that form the 
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legal context within which the public water system operates. Those dealing with water resource policies 

include, at a minimum: water rights (chapter 173-152 WAC), water code (chapter 90.03 RCW), 

groundwater (chapter 90.44 RCW), Group A water systems (chapter 246-290 WAC), water use efficiency 

(RCW 90.03.386(3), watershed planning (chapter 90.82 RCW), Tenino’s ordinances and policies for service. 

Water Shortage Response Team 

When a potential water shortage is identified, the public water system would assemble a Water Shortage 

Response (WSR) Team to consider whether the WSRP should be implemented. The team would be 

comprised of the following staff though additional staff would be brought in, as needed: 

• Public Works Director 

• Mayor 

• City Council 
 
The WSR Team would consider the following water supply factors: 

• Total supply availability. 

• Groundwater rights status for that particular year. 

• Operational condition of all sources, storage tanks, and other facilities. 

• The rate of decline in groundwater levels compared with the normal operating levels. 

• Amount of time required to implement a supply-enhancement measure. 

• Weather conditions as derived from short- and long-term weather forecasts and modeling by the 
National Weather Service. 

 
The WSR Team would then consider the following water demand factors: 

• Current trends and seasonal forecasts for the system’s daily water demands. 
• The estimated margin of safety provided by the demand reduction compared with the level of risk 

assumed if no action is taken. 

• Amount of time required to implement a water use reduction measure. 

• Magnitude of expected savings provided by a water use reduction measure. 
 
Other factors the WSR Team would consider include: 

• The value of lost water sales revenue compared with the increased margin of supply reliability. 

• Consultation with Council members, state resource agencies, the County, and interested 
organizations. 

• Required time lags to institute measures. 

• Ultimate cost to Tenino customers, both residential and commercial. 

• Equity in demand reduction between customer classes. 

• Current events. 

• Actions taken by neighboring jurisdictions (i.e. City of Rainier), which influence or directly affect 
Tenino customers. 

• Environmental benefits. 
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Stages of a Water Shortage 

The four stages of phased responses are implemented in an effort to manage water demand when 

supplies become limited. Stages will be implemented progressively, if conditions allow or as needed 

depending on the situation. Each stage includes a variety of communications, internal operations, supply 

side actions and demand management strategies, as appropriate. Below is a summary of those stages. 

Stage 1. Advisory 
In this stage, customers would be informed as early as meaningful data is available, that water supply and 

demand conditions may result in a less than normal supply of water. If the supply and demand situation 

foreseen at the Advisory Stage develops, then the Utility would move to the Voluntary Stage. 

Stage 2. Voluntary Reductions 
This is the first step in reducing water consumption during a potential or actual water shortage. At this 

stage, voluntary cooperation and support of customers is requested to meet water use reduction goals. 

Stage 3. Mandatory Restrictions 
If voluntary measures do not provide the necessary reduction in water use, then mandatory activities 

would be implemented. 

Stage 4. Emergency Curtailment 
This stage would only be used when extraordinary levels of reduction are required to ensure demand does 

not exceed supply and public health and safety are not compromised. 

Demand Reduction Options 

Table 1, on the next page, provides a brief description of possible demand reduction options the Utility 

could possibly use based on the water shortage stage and an estimate (percentage) of water savings 

associated with it.  
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Table 1. Demand Reduction Options 

 

Action Stage and Consumption Reduction Goal Percentage Comments 
 Advisory Voluntary Mandatory Emergency  

Communications 1 – 5 % 5 – 10 % 10 – 20 % 20 – 30 %  

Media coordination. X X X X  

Develop and implement 
public outreach and 
education plan. 

X X X X  

Coordination with 
resource agencies and 
local jurisdictions. 

X X X X  

Coordination with 
largest water users. 

X X X X  

Notify irrigation 
customers of potential 
shut down procedures. 

  X X  

Tenino 1 – 5 % 5 – 10 % 10 – 20 % 20 – 30 %  

WSR Team coordination 
and planning. 

X X X X  

Reduce all maintenance 
and operations water 
uses to essential levels. 

 X X X  

Assess water main 
flushing activities. 

X X X X  

Increase water quality 
monitoring actions as 
necessary. 

     

Finalize water use 
restrictions, exemptions, 
and enforcement 
procedures and 
penalties. 

  X X Subject to Council 
approval. 

Apply surcharges and 
penalties. 

  X X  

Initiate “Water watcher” 
patrols. 

  X X  

Declare water 
emergency. 

   X Subject to Council 
approval. 

Customers 1 – 5 % 5 – 10 % 10 – 20 % 20 – 30 %  

Initiate residential 
indoor water use 
recommendations 

X X X X  

Initiate residential 
outdoor water use 
recommendations/tip 
(non-landscape) 

X X X X  
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Initiate residential 
landscape water use  
recommendations/tips. 

X X X X  

Initiate commercial 
water use 
recommendations/tips. 

X X X X  

Initiate commercial 
landscape water use 
recommendations/tips. 

X X X X  

Contact water waste 
customers to cease 
waste. 

  X X  

Initiate time of day 
watering restrictions 
(i.e., prohibited from 6 
a.m. to 10 p.m.). 

  X X  

Initiate day(s) of week 
lawn watering 
restrictions. 

  X X  

Prohibit all lawn/turf 
watering, including new 
installations. 

  X X Possible exemptions 
for ballfields / 
playfields for safety 
purposes. All lawn 
watering banned 
prior to moving to 
Emergency Stage. 

Prohibit all 
garden/ornamental 
landscape watering 

   X  

Initiate ornamental 
fountain operation 
restrictions 

 X X X Prohibited at 
Mandatory and 
Emergency Stages. 

Initiate car washing 
restrictions. 

 X X X Request at 
Voluntary Stage, 
restrictions as 
necessary. 

Initiate construction site 
water use restrictions 

   X Water use 
prohibited. 
Exemptions as 
necessary to meet air 
quality regulations. 

Restrict outdoor use 
by customers with 
special medical needs 

   X Special medical 
needs like home 
dialysis are exempt 
from any emergency 
surcharge or re-
strictions, provided 
they notify Tenino of 



Tenino |   June 2023 
Water Shortage Response Plan 

 

Page | 7 

 

such a need. 

Initiate sidewalk, deck 
and driveway washing 
restrictions. 

  X X Except as necessary 
for public health or 
safety. 

Initiate building pressure 
washing restrictions. 

  X X Limited at 
Mandatory Stage, 
prohibited at 
Emergency Stage. 

Restrict filling of 
swimming pools 

  X X Prohibited at 
Emergency Stage for 
both private 
and public pools. 

Penalties 1 – 5 % 5 – 10 % 10 – 20 % 20 – 30 %  

None X X    

Issue warnings, make 
site visit, collect shut off 
and reconnection fee 

  X   

Institute rate changes to 
further encourage 
conservation 

  X X Requires Council 
approval. 

Impose surcharges   X X Requires Council 
approval. 

 

Triggering Criteria 

Individual triggers for implementing the WSRP include both environmental (i.e., temperature, rainfall, 

instream flow, snowpack, climatologic data, etc.) or infrastructure. Tables 2 –5 provide details each stage 

as it relates to the objectives, triggers, actions, and communications. 

Advisory Stage 

There are a variety of conditions that may cause concern about water availability and signal a potential 

water shortage.  Responses to triggering an Advisory Stage are shown in Table 2.  A public message that 

might be drafted could be: “The potential exists for lower than normal water supply.  Customers may be 

asked to reduce consumption unless conditions return to normal.  Please use water wisely.  We will keep 

you informed.”  The Advisory Stage may be discontinued when water supply conditions return to a normal 

situation. 

Voluntary Stage 

As information further confirms the need to step up the surveillance of conditions contributing to both 

environmental and or infrastructure concerns about meeting water needs, Table 3 provides responses 

that could occur during the Voluntary Stage. A public message that might be drafted would be: “We are 
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relying on the support and cooperation of all water users to reduce consumption and stretch the available 

water supply. Water use needs to be reduced by ten percent, approximately 25 gallons per household per 

day. 

Customers are responsible for determining how they will meet that goal. Water waste is not allowed. If 

everyone cooperates, more stringent restrictions may be avoided. In addition to meeting essential water 

needs of customers, the needs of fish habitat and other environmental concerns is a priority.”  Appendix B 

lists water use reductions actions customers can do. 

Mandatory Stage 

At this point if voluntary actions do not result in needed demand reductions, Tenino will implement more 

aggressive actions and will limit or prohibit certain uses of water by customers. Table 4 provides response 

that could occur during the Mandatory Stage. A public message that might be drafted would be: “We are 

imposing mandatory restrictions to reduce demand because the voluntary approach is not resulting in 

necessary water use reductions. We are continuing to rely on the support and cooperation of our 

customers to reduce water use. 

However, we need the certainty and predictability of restricting certain water uses. This way, we can 

ensure that an adequate supply of water is available for public health and safety throughout this 

shortage.” 

Emergency Stage 

At this stage, Tenino would recognize that a critical water situation exists. Without additional significant 

curtailment actions, a shortage of water for public health and safety would be imminent. 

This stage is characterized by two basic approaches. First, increasingly stringent water use restrictions 

would be established and enforced. Secondly, significant rate surcharges would be used to encourage 

customer compliance. While a rate surcharge may be implemented in either the Voluntary or Mandatory 

stages, a surcharge is a key component to the success of this stage, and any previous surcharge may be 

increased if appropriate. A public message that might be drafted would be: “A water supply emergency 

exists. Severe restrictions on water use are necessary to maintain adequate water supplies essential for 

basic public health and safety. The public’s continued cooperation is requested. Restrictions will be 

strenuously enforced.” 
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TABLE 2. ADVISORY STAGE OBJECTIVES, TRIGGERS, OPERATING ACTIONS AND COMMUNICATIONS 

 

Objectives Triggers Actions Communications 

1. Prepare Tenino staff, 
relevant agencies, and 
water users for a 
potential water 
shortage, thereby 
allowing all parties 
adequate time for 
planning and 
coordination. 

2. Undertake supply 
management actions 
that forestall or 
minimize the need for 
more stringent 
demand or supply 
management actions 
later on. 

1. River and stream levels that 
are historically low in 
August/September (when 
levels are at their annual 
lowest). Staff would begin 
monitoring precipitation and 
analyzing all available data. If 
stream levels do not come up 
to historical levels, we would 
declare an Advisory Stage in 
June. 

2. River and stream levels that 
are significantly below 
historical normals for the 
current time of year and 
data indicates that expected 
demands may not be met if 
this trend worsens or 
continues. 

3. Lower than normal winter 
precipitation or snow 
pack. 

1. Convene Tenino’s Water Shortage 
Response Team to evaluate conditions, 
determine actions, and assign tasks. 

2. Intensify communication with all Tenino 
staff so they can communicate our 
message clearly to concerned customers. 

3. Intensify data collection actions for well 
pumping records, tank level records, 
monitoring river and stream levels and 
weather conditions. 

4. Assess water quality in the distribution 
system to target areas that may 
experience degradation with reduced 
consumption. 

5. Develop a list of critical water uses and 
users. 

6. Initiate planning and preparation for 
Voluntary Stage actions, including an 
assessment of potential staffing impacts, 
training needs, and communications 
strategies. 

1. Brief Council members. 
2. Consult with and provide status reports 

to state resource agencies, interest 
groups, and Native American Tribes. 
Specific entities include City of Rainier, 
Thurston County, State Departments of 
Health and Enterprise Services, interested 
environmental and community 
organizations, and large commercial 
customers. 

3. Develop a status report for 
customers/businesses with special 
interests. 

4. Develop and distribute public outreach 
and education materials explaining the 
drought response stages and expected 
ranges of actions through a variety of 
communication channels (i.e., print and 
radio media, TCTV, Tenino  website, 
direct mail, etc.). Post updated status 
reports on Tenino’s website and through 
other communication channels. Prepare 
information for customers, including 
developers, who may be planning new 
landscaping. 
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TABLE 3. VOLUNTARY STAGE OBJECTIVES, TRIGGERS, OPERATING ACTIONS AND COMMUNICATIONS 

Objectives Triggers Actions Communications 

1. Inform Tenino water 
customers of a water 
shortage and the need 
to reduce water use 
and eliminate water 
waste. 

2. Reduce water use to 
meet consumption 
goals through 
voluntary customer 
actions. 

3. Forestall or minimize 
the need for more 
stringent demand or 
supply management 
actions. 

4. Minimize the 
disruption to 
customers while 
meeting consumption 
goals. 

5. Maintain the highest 
water quality 
standards throughout 
the shortage. 

1. River and stream levels 
continue to be low. 

2. Rainfall and snowpack is 
significantly less than 
normal by April 1. 

3. The summer is predicted to 
be hot and dry. 

4. Water use demand 
projections indicate a 
systematic response to 
reducing demand is 
required. 

1. Continue Advisory Stage actions. 
2. WSR Team to prepare weekly reports for 

distribution to staff and local media on 
supply conditions and consumption levels. 

3. WSR Team will consider the current and 
projected supply conditions and seasonal 
demand and set consumption goals that 
may be revised as necessary. 

4. Reduce all operating system water uses to 
essential levels. 

5. Increase water quality monitoring actions 
as necessary. 

6. WSR Team will evaluate whether target 
consumption levels and supply conditions 
warrant a rate surcharge to reinforce 
voluntary actions and/or to recover 
revenue losses. The WSR Team would 
make recommendations to the Mayor for 
recommendation to the full Council. 

7. Implement staffing reassignments as 
needed and plan staffing changes that 
may be needed for the Mandatory Stage, 
including staff to enforce mandatory 
restrictions. 
 

8. Contact the Tenino Fire Department to 
inform them of the situation and request 
implementation of action listed in 
Appendix D. 
 

 

1. WSR Team would establish systematic 
communications with the City Council, 
including the suggested nature and scope 
of the voluntary measures and strategies. 

2. Appendix A contains a list of public 
agencies, large customers and business 
groups who should be provided status 
reports on the situation. Specific entities 
include City of Rainier, Thurston County, 
State Departments of Health, State and 
Enterprise Services, interested 
environmental and community 
organizations, and large commercial 
customers.  Post updated status reports 
on the Tenino website. 

3. Develop and implement a comprehensive 
public awareness and education 
campaign with the goal of keeping 
customers informed about supply and 
demand conditions. This campaign will 
recommend customer actions to 
significantly reduce demand, reinforce 
desired customer actions, and remind 
customers that if goals are not achieved, 
mandatory restrictions may be necessary. 



Tenino |   June 2023 
Water Shortage Response Plan 

 

Page | 13 

 

 
TABLE 3. VOLUNTARY STAGE OBJECTIVES, TRIGGERS, OPERATING ACTIONS AND COMMUNICATIONS - CONTINUE 

Objectives Triggers Actions Communications 

   4. Promote consumption goals for typical 
households and a percentage reduction 
goal for commercial customers. 

5. Prepare a current list of commercial car 
washes in Tumwater and Centralia that 
recycle water. 

6. Contact Tenino largest water users and 
request a percentage reduction. Contact 
public agencies to inform them of 
conditions and request their cooperation. 

7. Identify customers with large irrigation 
accounts and promote the use of daily 
weather information, such as rainfall and 
reduced evapotranspiration (ET) rates to 
minimize irrigation use. Provide current 
ET rates on Tenino’s website. 

8. Provide water quality information in 
public information so that if flushing is 
necessary, the public understands that it 
is essential for water quality maintenance. 

9. Initiate remaining planning and preparation 
for the Mandatory Stage. 

10. Establish regular communication with staff 
that has regular contact with the public, 
such as Utility Billing representatives, 
meter readers, and Water Operations staff. 
Keep them up to date on conditions, goals, 
and City Council’s actions so they can 
provide accurate information to our 
customers. 
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TABLE 4. MANDATORY STAGE OBJECTIVES, TRIGGERS, OPERATING ACTIONS AND COMMUNICATIONS 

Objectives Triggers Actions Communications 

1. Achieve targeted 
consumption 
reduction goals by 
restricting defined 
water uses. 

2. Ensure that an 
adequate water supply 
will be available during 
the duration of the 
water shortage to 
protect public health 
and safety and to 
provide sufficient in- 
stream flows for fish 
habitat. 

3. Minimize the 
disruption to 
customers’ lives and 
businesses while 
meeting target 
consumption goals. 

4. Promote equity among 
customers by 
establishing clear 
restrictions that affect 
all customers. 

 
1. The current water supply 

would not be able to meet 
demand projections. 

2. Measures implemented in 
the Voluntary Stage are not 
adequately reducing 
demand. 

3. The time available to 
implement measures to 
reduce water use is not 
sufficient to allow education 
of customers required for 
voluntary compliance. 

4. It is evident the level of 
water use reduction required 
would not be achieved 
through voluntary 
compliance. 

1. Continue actions from Advisory and 
Voluntary Stages, as appropriate. 

2. The WSR Team would develop a list of 
recommended water use restrictions and 
exemptions from restrictions. 

3. The WSR Team would finalize and 
implement a process for receiving, 
recording, and responding to reported 
violations of restrictions. 

4. The WSR Team would make 
recommendations to move to the 
Mandatory Stage and adopt mandatory 
restrictions, emergency surcharges, and 
fees to the City Council for adoption. 
The WSR Team would recommend the 
nature, scope, and timing of restrictions. 

5. Appendix C provides an enforcement 
checklist the WSR Team would finalize and 
implement procedures and assess fines 
where mandatory restrictions are not 
followed. The WSR Team would review 
and process all requests for exemptions 
from mandatory requirements. 

6. Initiate planning and preparation for the 
Emergency Stage. 

1. WSR Team will provide periodic reports 
to the City Council, including the 
suggested nature and scope of the 
mandatory restrictions, implementation 
strategies, and customer response data. 

2. Consult with and provide status reports to 
state resource agencies, interest groups, 
and Native American Tribes (Appendix A 
includes a list of appropriate contacts). 
Specific entities include the City of 
Rainier, the Tenino School District, 
Thurston County, Washington 
Department of Fish and Wildlife, 
Washington Department of Natural 
Resources, interested environmental and 
community organizations, and large 
commercial customers. Post updated 
status reports on the Tenino website. 

3. Through a media campaign and direct 
mail communicate: 

• Scope and nature of mandatory 
restrictions. 

• Reasons for imposing the 
restrictions. 

• Consumption goals and ways in 
which to achieve those goals. 
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TABLE 4. MANDATORY STAGE OBJECTIVES, TRIGGERS, OPERATING ACTIONS AND COMMUNICATIONS - CONTINUED 

Objectives Triggers Actions Communications 

   • Additional restrictions that may be 
imposed if water use reduction goals 
are not achieved. 

• Enforcement mechanisms and 
fines. 

• Rate surcharges. 

• Projections for how long 
restrictions will be in place. 

4. In communicating mandatory restrictions 
to the public, a clear distinction will be 
made between lawn/turf watering and 
watering gardens and ornamental 
plantings. The type and amount of 
watering will be clearly defined. 

5. Any exemptions from water use 
restrictions will be clearly identified. 

6. Contact irrigation customers and inform 
them that Tenino may shut down their 
irrigation meters in the event of an 
immediate water shortage situation. 

7. Provide area landscape management and 
property management companies with 
water use restriction information. 

8. Restrict hydrant usage to essential 
purposes, including recall of hydrant 
meters previously issued. This should 
include contacting each registered 
hydrant user. Require the use of best 
management practices (BMPs) to reduce 
water use, meet operational needs, and 
provide for dust control.  
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Objectives Triggers Actions Communications 

    
9. Post updated status reports on the 

Tenino website. 
10. Continue and enhance 

communication actions from the 
Advisory and Voluntary Stages 

11. No exemptions will be allowed for 
watering new lawn installations. 

12. Evaluate resources and plans for moving 
into the Emergency Stage. As appropriate, 
begin preparatory measures. 
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TABLE 5. EMERGENCY STAGE OBJECTIVES, TRIGGERS, OPERATING ACTIONS AND COMMUNICATIONS 
 

Objectives Triggers Actions Communications 

1. Ensure throughout 
the water shortage, 
an adequate water 
supply exists to 
protect public health 
and safety. 

2. Sharply reduce water 
demand. 

3. Restrict certain 
defined water uses in 
order to meet 
consumption goals. 

1. Measures to reduce water 
use implemented in the 
Voluntary and Mandatory 
Stages have not adequately 
reduced demand. 

2. The time available to 
implement measures to 
reduce water use is not 
sufficient to allow education 
of customers required for 
voluntary or mandatory 
compliance. 

1. The WSR Team would define the water 
shortage as an emergency and, through 
the Mayor, would implement 
procedures for the full Council to 
formally declare a Water Shortage 
Emergency. 

2. The WSR Team would develop a list of 
water use restrictions, prohibitions, 
exemptions, and surcharge rates for 
recommendation to the Council for 
consideration through the Mayor. 

3. The WSR Team would increase the 
frequency of reports to the Mayor and 
the full Council. Reports would provide 
detail on the implementation of the 
Emergency Stage and customer response 
data. 

4. The WSR Team would establish water use 
reduction goals. Consumption goals may 
be set in a variety of ways. Determining 
factors include equity among customers 
and the utility billing software in use. 
Single-family residential goals may be set 
as a standard per house allotment or as a 
percentage reduction from the previous 
year’s consumption. Consumption goals 
may be below customers’ average winter 
month use. Commercial, institutional, and 
multifamily residential customers may be 
asked to reduce water use by a set 
percentage of their average consumption 
during the previous year. 

1. Define the problem to the public as an 
emergency, and institute formal 
procedures to declare a water emergency. 

2. Inform customers of the rate surcharge 
and how it will affect them. Provide 
information on an appeal process. 

3. Define and communicate exemptions for 
medical facilities and other public health 
situations. 

4. Consult with and provide status reports to 
state resource agencies, interest groups 
and Native American Tribes. Specific 
entities include the City of Rainier, the 
Tenino School District, Thurston County, 
Washington Departments of Health, 
Enterprise Services, Fish and Wildlife, and 
Natural Resources; interested 
environmental and community 
organizations and large commercial 
customers. Post updated status reports on 
Tenino’s website. 
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TABLE 5. EMERGENCY STAGE OBJECTIVES, TRIGGERS, OPERATING ACTIONS AND COMMUNICATIONS - CONTINUED 
 

Objectives Triggers Actions Communications 

  5. Adjust or modify utility billing systems to 
implement any approved surcharges and 
penalties. 

6. Increase enforcement actions in 
accordance with the applicable 
ordinances approved by the full Council. 

7. Provide training for personnel and deploy 
additional “Water Watcher” patrols. 

8. Water Shortage Response Team to 
increase meeting frequency to daily 
status briefings to review the current 
situation and determine which actions 
are working and those that need to be 
improved. Focus on messages that are 
easy to communicate, implement, and 
have the potential to sharply reduce 
demand. 

5. Through a media campaign and direct 
mail communicate to Tenino customers 
the: 

• Scope and nature of rationing 
and curtailments, 

• Reasons for imposing the 
curtailments, 

• Water use reduction goals, 

• Enforcement mechanisms and 
fines, 

• Projections for how long 
curtailments will be in place, and 

• Rate surcharges. 
6. Clearly identify any exemptions from the 

water use curtailment. 
7. Inform customers about possible pressure 

reductions and problems this may cause. 
8. Provide area landscape firms with 

water use curtailment information. 
9. Post updated status reports on the 

Tenino website. 
10. Continue and enhance communication 

actions from the Advisory, Voluntary, and 
Mandatory Stages. 
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Supply Augmentation Options 

There are no other water systems with an intertie to Tenino.  The City of Rainier system is five miles away.   

In the event of a severe water shortage, the only other source of water would be for Tenino to buy water 

from the City of Rainier and truck it to Tenino. 

Plan Implementation 

In order to properly implement this Plan, the City Council must adopt the key policies within it and inform 

the customers of new requirements including possible rate structure changes and tiered rate increases 

along with financial penalties for not complying with mandatory water use restrictions.  

 

Appendix F contains health advisory templates to be used in the event of a water outage or severe 

shortage. 

Emergency Declaration 

In the event that this Plan must be implemented due to a water shortage, that action constitutes an 

“Emergency” as defined by the departments of Health and Ecology.  
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Appendix A 

Water Shortage Response Contact List 
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WATER SHORTAGE RESPONSE CONTACT LIST 

A working list of contacts for easy reference should be developed and regularly updated by staff. In the 
event of a water shortage caused by a drought, the following will be contacted directly. They will be 
apprised of the situation, and their support and cooperation in reducing demand will be requested. 
 
Other Public Agencies 

• City of Rainier 

• Thurston County 
• Tenino School District 

• State Department of General Administration 

• State Department of Ecology 

• State Department of Health 
 

Large Customers 

Staff will develop a contact list based on previous two year’s water consumption 
 

Landscape Interests 

• WSU/Lewis County Cooperative Extension 

• Local nurseries 

• Local landscape contractors 

• The Irrigation Association 

• Washington Association of Landscape Professionals 

• Washington State Nursery and Landscape Association 
 

Business Groups 

• Thurston County Chamber of Commerce 

• Master Builders Association 

• Rotary Clubs of Thurston County 
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Voluntary Customer Water Use Reductions 
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VOLUNTARY CUSTOMER WATER USE REDUCTIONS 

Residential Indoor 

• Flush the toilet less often. Each flush uses 1.6 to 7 gallons of water, depending upon the age of 
the toilet. 

• Dishwashers should be run only when there are full loads of dishes. Each load uses 8 to 13 gallons 
of water, less than by hand washing. 

• Wash only full loads of laundry.  Each load uses 15 to 40 gallons of water. High-Efficiency washing 
machines use approximately 30 percent less water than standard models. 

• Keep a pitcher of cold drinking water in the refrigerator rather than running the faucet until the 
water gets cold. 

• Take shorter showers. Each minute of showering time uses 2.0 to 5 gallons of water. Try to limit 
showering time to five minutes. 

• Avoid letting the faucet run while shaving, brushing teeth, or washing vegetables. 

• While waiting for hot water, use a container to catch wasted tap water for use on plants. 
 
Residential Outdoors 

• Wash cars less often. Instead of using a hose, consider a commercial car wash that recycles water. 

• Always use a shutoff nozzle when using a hose. Be sure there are no leaks in any hose fittings. 
 
Commercial and Residential Landscape 

• Water lawns and gardens only early in the morning or late in the evening to reduce water loss 

from evaporation. 
• Consider letting established lawns go dormant until the shortage is over. Homes that normally 

water lawns will save from 25 to 50 percent by not watering them. 

• Do not water lawns when it is raining. If you have an automatic irrigation system, learn how to 
change the program that controls your system in order to cut back on irrigation time. Turn off 
automated irrigation system clocks during rainy spells. Install a rain sensor on automatic irrigation 
systems that will override the system during rainfall.  

• Eliminate outdoor water play, such as running through a sprinkler, plastic water slides, and 
wading/swimming pools that requires frequent refilling. 

• Eliminate all hosing of sidewalks, driveways, and decks. Use a broom instead. 

• Water established plants only when necessary, testing the soil moisture levels in the root zone 
with your fingers. Two to four inches of mulch in your planting beds will help retain moisture. 

• Create tree wells around trees to minimize runoff when watering. 
 
Commercial 

• Set goals for reduced water use and inform managers and employees. Give businesses ideas for 
limiting water use and ask them for their ideas. 

• Repair all leaks and dripping faucets. Ensure that constantly running toilets are repaired. Urge 
employees to report leaks. 

• Reduce or eliminate routine vehicle cleaning during the shortage. Use a local commercial car wash 
facility that recycles water. 

• Ensure that all hoses are fitted with shutoff nozzles. 

• Eliminate all hosing of walkways, parking lots, and loading docks. If washing paved areas is 
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necessary for public health and safety, pressure washers use substantially less water. 

• Postpone routine building washing until after the shortage. 

• Post signs informing customers of the nature of the water shortage and ask for cooperation in 

reducing water use. 
• Turn off all non-recirculating fountains. On windy days, when there is significant water loss, turn 

off all fountains. 

• Ask restaurants to deliver water only on request. 

• Accelerate restroom upgrades by replacing older toilets with low-flow (1.6-gallon-per-flush) or 
high-efficiency (1.0 to 1.3 gallon per flush) models. 
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Appendix C 

Mandatory Restrictions 
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Enforcement Procedural Checklist 

 

  Determine fines and/or surcharges to be imposed for mandatory restriction infractions, 
including whether or not there will be “one fine for all infractions” or whether certain 
selected water use reduction actions would command a higher fine than others.   

 

   Determine the number of warnings before fines or surcharges apply.  

 

   Establish a database for tracking violations. 

 

  Print self-duplicating “Notice of Violation” forms:  one copy for location where violation 
occurred and one to record violation with billing.  Print violations and fines on the Notice 
of Violation.   

 

  Assign and train staff with customer service and communication experience to “Water 
Watch”. 

 

  Establish a procedure for “Water Watchers” to record warnings and penalties on 
customer accounts. 

 

  Establish a “hotline” for customers to report violations.  To help avoid frivolous 
complaints, recorded message should note that only complains with name and address 
of complainant will be pursued.   

 

  Provide all field and customer service staff members with fact sheets and question and 
answer sheets.  Provide briefings on restrictions and enforcement procedures.  Train field 
staff to tag obvious violations.   
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Tenino Fire Department Shortage Response 
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Tenino Fire Department Shortage Response 

   

The Fire Department uses water in a variety of ways. These uses include: 

• Fire flow pressure testing 

• Vehicle washing 

• Washing of drill pad 

• Training (evolution/wet training) 

• Irrigation 

 

The following explains how these water uses might be affected during the four stages of drought response. 

 

Advisory Stage 

At this stage, we would be communicating a possible water supply shortage to our customers. It may 
make sense to schedule any line flushing or wet training for earlier in the season in case restrictions are 
in place. 

 

Voluntary Stage 

In this stage, we would be asking our water customers to reduce their water use by a certain amount 
(generally about 5-10 percent). The Fire Department may change their water use at this stage in the 
following ways: 

• Vehicle washing: Currently, several of the vehicles are washed or at least rinsed daily. Washing is 
more frequent during the wet season when vehicles are muddy. During this stage, vehicles would 
only be washed if they have mud on them but could continue to be rinsed each evening. 

• Drill pad washing: The pad is now washed twice during the summer. If the voluntary stage occurs 
during summer months, a sweeper from the Public Works Department would be brought in to 
sweep the pad instead of washing it. 

• Fire flow testing: Testing could still occur at this stage. 

• Training: Scheduled training could still occur at this stage. However, the need for training should 
be weighed carefully against water use. 

• Irrigation: Irrigation of landscape should be slightly reduced at this stage. 

 

Mandatory Stage 

At this stage, we would acknowledge a serious water supply shortage. Water use restriction would be 
enforced with fines. The Fire Department may alter their water use in the following way at this stage: 

• Vehicle washing: As in the Voluntary Stage, vehicles would only be washed or rinsed if there is 
mud on them. 

• Drill pad washing: As in the Voluntary Stage, the sweeper would be used instead of water. 

• Fire flow testing: Testing should be postponed during this stage. 

• Training: Scheduled training should not occur at this stage. If this stage continues for more than 
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one month, limited training exercises would resume. 

•  Irrigation: Irrigation of landscape should be reduced at this stage. 
 

Emergency Stage 
 
At this stage, the utility would be faced with a critical water supply shortage. The goal would be to provide 
enough water to provide for our customers’ health and safety during the duration of the emergency. No 
outdoor irrigation would be allowed for any of our customers. At this stage, the Fire Department would 
need to change their water uses in the following ways: 
 

• Vehicle washing: Vehicles would only be washed if there is mud on them. No rinsing could occur. 

Vehicles that can fit in commercial washes must be washed only at facilities that recycle water. 

• Drill pad washing: As in the Voluntary Stage, the sweeper would be used instead of water. 

• Fire flow testing: Testing may not occur during this stage. 

• Training: Scheduled training may not occur at this stage. 

• Irrigation: Irrigation of landscape may not occur at this stage. 
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Appendix E 

Tenino Parks Department Alternative Irrigation Plan 
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Tenino Parks Department Alternative Irrigation Plan 

 

This plan will provide for reductions in irrigation water usage that meet thresholds provided for each of 
the stages of the Water Shortage Response Plan.  The plan reduces water use at City owned parks, 
streetscapes and other facilities by shifting irrigation schedules and prioritizing City facilities based on the 
age of landscaping, watering needs and public use. 

 

In Stage 2, the Voluntary Stage, water use consumed through non-exempt meters will be reduced by 5 to 
10%.  Stage 3, the Mandatory Stage, provides for water use reduction of 10 to 20%. In Stage 4, the 
Emergency Stage provides for water use reduction of 20 to 30%, which may also be required for 
ballfields/playfields.  
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Health Advisory Templates 
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APPENDIX F – Health Advisory Templates 
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DRINKING WATER WARNING 
 
 

The Tenino Water System, ID#09-0501, located in Thurston County may be contaminated 
because of a water outage and loss of pressure in the water system. 
 
 

DO NOT DRINK THE WATER WITHOUT BOILING IT FIRST.  Bring all water to a rolling 
boil for one minute, and let it cool before using.  Boiled or purchased bottled water should 
be used for drinking, making ice, brushing teeth, washing dishes, and food preparation 
until further notice.  Boiling kills bacteria and other organisms in the water. 
 

When a loss of pressure occurs, it is possible that contamination from the environment or 

from human or animal waste may be drawn into the water system.  Microbes in these 

wastes can cause short-term effects, such as diarrhea, cramps, nausea, headaches, or 

other symptoms.  They may pose a special health risk for infants, young children, some 

of the elderly, and people with severely compromised immune systems.  These symptoms 

are not only caused by organisms in drinking water.  If you experience any of these 

symptoms and they persist, you may want to seek medical advice.  People at increased 

risk should seek advice about drinking water from their health care provider. 

 

What happened?   
 
 
 
 
 
 
 
The following is being done to correct the problem:  
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We have consulted with the Washington State Department of Health about this incident.  We will 
notify you when you no longer need to boil the water.  We anticipate resolving the problem by 
______________________.   
  
 
For more information, please contact ______________________ at (         )______-
__________ or at 
             (owner or operator)                 (phone number)          
________________________________________________ (address).    
  
Please share this notice with all the other people who drink this water, especially those who may 
not have received this notice directly (for example, people in apartments, nursing homes, 
schools, and businesses).  You can do this by posting this notice in a public place or distribution 
copies by hand or mail. 

 
 
This notice is sent to you by ____________________ Water System on  ___/___/____ 
 
:: 
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Drinking Water Warning: 
BOIL WATER – RESTRICT WATER USE 

 
The Tenino Water System, ID#09-0501, located in Thurston County is having difficulty 
maintaining water pressure within the distribution system because of the reason(s) checked 
below: 
 

❑ The well and/or booster pumps have failed. 
❑ There is a major leak or break in the distribution system. 
❑ The source is failing (i.e. declining water table/low stream flow). 
❑ The system was without power for a significant period of time and our tank water levels 

are low. 
❑ Hot weather has created a demand greater than the system facilities can satisfy. 
❑ Other: 
 
The situation is being addressed and we will notify you when it is resolved.  In the meantime, 
please follow all of the steps indicated below: 
 

❑ Conserve Water by: 
• Water outside before 10 AM or after 7 PM, and avoid doing laundry or taking 

showers between 5 PM and 7 PM. 
❑ Limit outside watering to every other day and no watering on Mondays. 
❑ Curtail all use of water outside except spot watering of plants in critical need. 
❑ Bring water to a rolling boil for one minute. Boiled water should be used for drinking, 

making ice, food preparation, washing dishes, and brushing teeth. 
❑ Other: 
 

The state Drinking Water Regulations require that the water system be designed and operated to 
maintain 30 pounds of water pressure throughout the distribution system under normal 
circumstances.  When a loss of pressure occurs, it is possible for contamination from the 
environment, such as human or animal waste, to be drawn into the water system.  Microbes in 
these wastes can cause diarrhea, cramps, nausea, headaches, or other symptoms of illness.  
This may pose a special health risk for infants, young children, the elderly, and people with 
severely compromised immune systems.  Please note that these symptoms may also be the result 
of events totally unrelated to drinking water.  If you experience any of these symptoms and they 
persist, you may want to seek medical advice.  People at increased risk should seek advice about 
disease causing organisms in drinking water from their health care provider. 

What happened?   

 
 
The following is being done to correct the problem:  
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We will be keeping you informed of our progress and it may be necessary to conduct a community 
meeting to discuss whether additional facilities will be required to correct the problem.  For more 
information, please contact _________________________ at (         )______-__________. 
         (owner or operator)        (phone number) 
          
Please share this notice with all the other people who use this water system, especially those who 
may not have received this notice directly (for example, people in apartments, nursing homes, 
schools, and businesses).  You can do this by posting this notice in a public place or distribution 
copies by hand or mail. 
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Water Outages 
 

Water outages may allow contaminants to enter the pipes.   
The water, when it returns, may be temporarily unsafe to drink.   

 
DO NOT DRINK THE WATER WITHOUT BOILING IT FIRST. 

 
 Knowing the following information can help. 
 
Before a water outage 

• Store one gallon of water per person per day. 

• Store at least a three-day supply of water per person. 

• Collect the water from a safe supply. 

• Thoroughly washed plastic containers such as soft drink bottles are best. You can also 
purchase food-grade plastic buckets or drums. 

• If you are storing water in buckets or drums, put a couple of drops of chlorine bleach 
(unscented) into each bucket or drum. 

• Seal water containers tightly, label with date, and store in a cool, dark place. 

• Replace water every six months. 

• Never reuse a container that contained toxic materials such as pesticides, solvents, 
chemicals, oil or antifreeze. 

 
During a water outage 

• Remove any garden hoses from taps or spigots. 

• Listen to your hot water heater for gurgling or boiling noises.  If it is making noise, turn it 
off until water service is restored. 

• If water service is out, but you still have water in your pipes:  Boiled or purchased bottled 
water should be used for drinking, making ice, brushing teeth, washing dishes and food 
preparation until further notice.   

• Conserve water and try to prevent your taps from running dry. 
 
After a water outage 

• Until you hear from your water provider that they have sampled the water and it is safe 
to drink: 

• DO NOT DRINK THE WATER WITHOUT BOILING IT FIRST.   

• Boiled or purchased bottled water should be used for drinking, making ice, brushing 
teeth, washing dishes and food preparation until further notice.   

• Let water boil for one minute and allow it to cool before using it.  

• If you are experiencing illness symptoms, it is recommended that you see your health 
care provider. 

 
In the event of a water outage, call [Phone#], even if the power is out.  After hours, follow the 
voice mail instructions and someone will be paged.   We will make every effort to keep you 
informed, however, in the event of a region-wide event, we may not be able to return all calls. 
 

[Contact Info] 
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2019 BUDGET POSITION
City Of Tenino Time: 14:25:16 Date: 02/16/2023

Page: 1
401 Water Fund 01/01/2019 To: 12/31/2019

Revenues Amt Budgeted Revenues Remaining

308 Beginning Balances
308 80 00 06 Beginning Balance 1,047,415.00 1,047,414.79 0.21 0.0%

308 Beginning Balances 1,047,415.00 1,047,414.79 0.21 0.0%

340 Charges For Services
343 40 00 00 Water Services 231,971.00 244,443.92 (12,472.92) 0.0%
343 40 00 02 Water Account Activation Fee 3,403.00 3,080.00 323.00 9.5%
343 40 03 00 Excise Tax 11,527.00 12,218.04 (691.04) 0.0%
343 40 04 00 Hydrant Permits 103.00 235.00 (132.00) 0.0%
359 00 00 04 Late Charge Penalty - Water 15,000.00 18,170.46 (3,170.46) 0.0%

340 Charges For Services 262,004.00 278,147.42 (16,143.42) 0.0%

360 Misc Revenues
361 11 45 24 Interest 2,006.00 4,603.72 (2,597.72) 0.0%

360 Misc Revenues 2,006.00 4,603.72 (2,597.72) 0.0%

Fund Revenues: 1,311,425.00 1,330,165.93 (18,740.93) 0.0%

Expenditures Amt Budgeted Expenditures Remaining

534 Water Utilities
534 00 40 00 Audit Costs 1,284.00 3,347.53 (2,063.53) 0.0%
534 80 10 00 Salaries & Wages 91,803.00 94,615.42 (2,812.42) 0.0%
534 80 20 00 Benefits - Taxes 13,770.00 13,639.76 130.24 0.9%
534 80 21 00 Benefits - Health Care 11,016.00 12,765.38 (1,749.38) 0.0%
534 80 22 00 Benefits - Retirement 2,754.00 9,908.47 (7,154.47) 0.0%
534 80 23 00 Safety Clothing 1,200.00 896.96 303.04 25.3%
534 80 31 00 Supplies 7,000.00 5,621.77 1,378.23 19.7%
534 80 31 01 Corrosion Control Supplies 3,000.00 1,735.03 1,264.97 42.2%
534 80 33 00 Small Tools & Equipment 1,500.00 1,548.06 (48.06) 0.0%
534 80 35 00 Fuel, Unspecified 500.00 876.12 (376.12) 0.0%
534 80 35 01 Fuel, Backhoe 100.00 595.64 (495.64) 0.0%
534 80 35 03 Fuel, Chevy 3/4t 2,600.00 3,199.83 (599.83) 0.0%
534 80 35 04 Fuel, Dump Truck 100.00 155.46 (55.46) 0.0%
534 80 35 13 Fuel, Kumatsu 100.00 141.09 (41.09) 0.0%
534 80 35 15 Fuel, Vactor Truck 100.00 521.30 (421.30) 0.0%
534 80 40 01 State Water Excise Tax 13,000.00 13,578.18 (578.18) 0.0%
534 80 42 00 Telephone (Land Line) 2,000.00 2,384.42 (384.42) 0.0%
534 80 42 01 Internet Connectivity 900.00 1,149.80 (249.80) 0.0%
534 80 42 03 IT Service Provider 391.00 702.08 (311.08) 0.0%
534 80 42 05 PRA Compliance Software 249.00 249.00 0.00 0.0%
534 80 42 06 City Web Site 109.00 0.00 109.00 100.0%
534 80 42 07 Web Bill Pay Service Provider 420.00 17.50 402.50 95.8%
534 80 42 08 Postage 2,750.00 3,478.95 (728.95) 0.0%
534 80 42 09 Telephone (Cellular) 1,500.00 1,869.21 (369.21) 0.0%
534 80 42 10 Office Productivity Software 216.00 419.17 (203.17) 0.0%
534 80 45 03 Professional Testing Service 2,000.00 3,273.40 (1,273.40) 0.0%
534 80 45 04 Repair & Maintenance 15,000.00 26,894.61 (11,894.61) 0.0%
534 80 45 05 Computer Software Maintenance 15,000.00 1,612.06 13,387.94 89.3%
534 80 46 00 Insurance 21,250.00 21,250.00 0.00 0.0%
534 80 47 00 Utilities 13,750.00 12,053.04 1,696.96 12.3%
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City Of Tenino Time: 14:25:16 Date: 02/16/2023

Page: 2
401 Water Fund 01/01/2019 To: 12/31/2019

Expenditures Amt Budgeted Expenditures Remaining

534 Water Utilities
534 80 48 01 Education / Training 1,000.00 484.00 516.00 51.6%
534 80 48 02 Meals/Lodging/Travel 1,500.00 400.80 1,099.20 73.3%
534 80 49 00 Misc Dues, Subs & Tuition 2,000.00 1,727.60 272.40 13.6%
534 80 50 00 Lien Fees 170.00 0.00 170.00 100.0%

534 Water Utilities 230,032.00 241,111.64 (11,079.64) 0.0%

597 Interfund Transfers
597 00 00 04 Transfer To Wat Cap Imp Fund (#402) 0.00 586,585.00 (586,585.00) 0.0%

597 Interfund Transfers 0.00 586,585.00 (586,585.00) 0.0%

999 Ending Balance
508 80 00 05 Ending Balance 0.00 0.00 0.00 100.0%

999 Ending Balance 0.00 0.00 0.00 100.0%

Fund Expenditures: 230,032.00 827,696.64 (597,664.64) 0.0%

Fund Excess/(Deficit): 1,081,393.00 502,469.29



2019 BUDGET POSITION
City Of Tenino Time: 14:25:16 Date: 02/16/2023

Page: 3
402 Water Capital Imp Fund 01/01/2019 To: 12/31/2019

Revenues Amt Budgeted Revenues Remaining

308 Beginning Balances
308 80 00 07 Beginning Balance 638,625.00 638,625.68 (0.68) 0.0%

308 Beginning Balances 638,625.00 638,625.68 (0.68) 0.0%

340 Charges For Services
343 40 01 00 Water Surcharge/cap. Improve 60,733.00 38,632.63 22,100.37 36.4%
343 40 02 00 Tapping Fees 78,750.00 2,500.00 76,250.00 96.8%
343 40 06 00 Meter Installation 500.00 0.00 500.00 100.0%

340 Charges For Services 139,983.00 41,132.63 98,850.37 70.6%

360 Misc Revenues
361 11 45 25 Investment Interest 523.00 2,794.31 (2,271.31) 0.0%

360 Misc Revenues 523.00 2,794.31 (2,271.31) 0.0%

397 Interfund Transfers
397 00 00 04 Transfer From #401 0.00 586,585.00 (586,585.00) 0.0%

397 Interfund Transfers 0.00 586,585.00 (586,585.00) 0.0%

Fund Revenues: 779,131.00 1,269,137.62 (490,006.62) 0.0%

Expenditures Amt Budgeted Expenditures Remaining

591 Debt Repayment
591 34 70 00 DWSRF Loan Repayment 6,546.00 6,534.10 11.90 0.2%

591 Debt Repayment 6,546.00 6,534.10 11.90 0.2%

594 Capital Expenditures
534 20 41 00 Water Comp Plan Update 7,000.00 1,553.00 5,447.00 77.8%
594 34 61 00 Water Rights 40,000.00 0.00 40,000.00 100.0%
594 34 61 01 Third Well 30,000.00 0.00 30,000.00 100.0%
594 34 63 01 Well #1 10,000.00 5,911.20 4,088.80 40.9%
594 34 63 02 Fire Hydrants 2,500.00 0.00 2,500.00 100.0%
594 34 63 09 Water Main Replacement 10,000.00 0.00 10,000.00 100.0%
594 34 64 00 Computer Purchase 750.00 0.00 750.00 100.0%
594 34 64 05 Radio Read Meter Reading 2,000.00 3,540.37 (1,540.37) 0.0%
594 34 65 00 Water System Repairs 7,500.00 1,677.80 5,822.20 77.6%
594 34 66 01 Water Valve Exercise Tool 5,000.00 3,941.47 1,058.53 21.2%
594 34 66 02 Mower Head 6,500.00 7,159.17 (659.17) 0.0%
595 50 60 02 PW Shop Extension 15,000.00 5,042.24 9,957.76 66.4%

594 Capital Expenditures 136,250.00 28,825.25 107,424.75 78.8%

999 Ending Balance
508 80 00 06 Ending Balance 0.00 0.00 0.00 100.0%

999 Ending Balance 0.00 0.00 0.00 100.0%
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Page: 4
402 Water Capital Imp Fund 01/01/2019 To: 12/31/2019

Expenditures Amt Budgeted Expenditures Remaining

Fund Expenditures: 142,796.00 35,359.35 107,436.65 75.2%

Fund Excess/(Deficit): 636,335.00 1,233,778.27



2019 BUDGET POSITION TOTALS
City Of Tenino Time: 14:25:16 Date: 02/16/2023

Page: 5
Fund Revenue Budgeted Received Expense Budgeted Spent

401 Water Fund 1,311,425.00 1,330,165.93 0.0% 230,032.00 827,696.64 0%
402 Water Capital Imp Fund 779,131.00 1,269,137.62 0.0% 142,796.00 35,359.35 75%

2,090,556.00 2,599,303.55 0.0% 372,828.00 863,055.99 0.0%





2020 BUDGET POSITION
City Of Tenino Time: 14:27:15 Date: 02/16/2023

Page: 1
401 Water Fund 01/01/2020 To: 12/31/2020

Revenues Amt Budgeted Revenues Remaining

308 Beginning Balances
308 51 00 07 Beginning Balance 500,000.00 502,469.29 (2,469.29) 0.0%

308 Beginning Balances 500,000.00 502,469.29 (2,469.29) 0.0%

340 Charges For Services
343 40 00 00 Water Services 255,141.00 244,733.17 10,407.83 4.1%
343 40 00 02 Water Account Activation Fee 2,047.00 3,240.00 (1,193.00) 0.0%
343 40 03 00 Excise Tax 12,028.00 12,136.71 (108.71) 0.0%
343 40 04 00 Hydrant Permits 100.00 885.61 (785.61) 0.0%
359 00 00 04 Late Charge Penalty - Water 19,785.00 4,249.64 15,535.36 78.5%

340 Charges For Services 289,101.00 265,245.13 23,855.87 8.3%

360 Misc Revenues
361 11 45 24 Interest 2,716.00 2,257.86 458.14 16.9%

360 Misc Revenues 2,716.00 2,257.86 458.14 16.9%

Fund Revenues: 791,817.00 769,972.28 21,844.72 2.8%

Expenditures Amt Budgeted Expenditures Remaining

534 Water Utilities
534 00 40 00 Audit Costs 0.00 0.00 0.00 100.0%
534 80 10 00 Salaries & Wages 64,783.00 106,037.53 (41,254.53) 0.0%
534 80 20 00 Benefits - Taxes 12,471.00 12,377.17 93.83 0.8%
534 80 21 00 Benefits - Health Care 11,453.00 16,898.17 (5,445.17) 0.0%
534 80 22 00 Benefits - Retirement 2,267.00 14,888.92 (12,621.92) 0.0%
534 80 23 00 Safety Clothing 1,200.00 547.48 652.52 54.4%
534 80 31 00 Supplies 7,000.00 6,844.07 155.93 2.2%
534 80 31 01 Corrosion Control Supplies 3,000.00 2,225.86 774.14 25.8%
534 80 33 00 Small Tools & Equipment 1,500.00 1,012.94 487.06 32.5%
534 80 35 00 Fuel, Unspecified 907.00 976.83 (69.83) 0.0%
534 80 35 01 Fuel, Backhoe 25.00 70.45 (45.45) 0.0%
534 80 35 03 Fuel, Chevy 3/4t 650.00 1,355.39 (705.39) 0.0%
534 80 35 04 Fuel, Dump Truck 25.00 43.42 (18.42) 0.0%
534 80 35 13 Fuel, Kumatsu 25.00 74.39 (49.39) 0.0%
534 80 35 15 Fuel, Vactor Truck 25.00 550.90 (525.90) 0.0%
534 80 42 00 Telephone (Land Line) 1,250.00 2,876.23 (1,626.23) 0.0%
534 80 42 03 MNS Service Provider 754.00 1,393.29 (639.29) 0.0%
534 80 42 05 PRA Compliance Software 290.00 249.00 41.00 14.1%
534 80 42 06 City Web Site 136.00 115.38 20.62 15.2%
534 80 42 08 Postage 2,905.00 4,621.72 (1,716.72) 0.0%
534 80 42 09 Telephone (Cellular) 1,585.00 1,604.74 (19.74) 0.0%
534 80 42 10 Office Productivity Software 215.00 926.87 (711.87) 0.0%
534 80 42 13 BIAS Financial Software 863.00 500.00 363.00 42.1%
534 80 45 03 Professional Testing Service 2,083.00 1,900.00 183.00 8.8%
534 80 45 04 Repair & Maintenance 15,000.00 5,963.06 9,036.94 60.2%
534 80 45 05 Computer Software Maintenance 3,750.00 1,500.00 2,250.00 60.0%
534 80 45 17 Maintenance - Vactor Truck 0.00 5,597.34 (5,597.34) 0.0%
534 80 46 00 Insurance 13,529.00 13,529.00 0.00 0.0%
534 80 47 00 Utilities 1,200.00 13,020.22 (11,820.22) 0.0%
534 80 48 01 Education / Training 1,000.00 872.00 128.00 12.8%



2020 BUDGET POSITION
City Of Tenino Time: 14:27:15 Date: 02/16/2023

Page: 2
401 Water Fund 01/01/2020 To: 12/31/2020

Expenditures Amt Budgeted Expenditures Remaining

534 Water Utilities
534 80 48 02 Meals/Lodging/Travel 1,500.00 0.00 1,500.00 100.0%
534 80 49 00 Misc Dues, Subs & Tuition 2,242.00 580.20 1,661.80 74.1%
534 80 53 00 State Water Excise Tax 13,000.00 16,051.77 (3,051.77) 0.0%

534 Water Utilities 166,633.00 235,204.34 (68,571.34) 0.0%

597 Interfund Transfers
597 00 00 15 Transfer To #402 287,447.43 287,447.43 0.00 0.0%

597 Interfund Transfers 287,447.43 287,447.43 0.00 0.0%

999 Ending Balance
508 80 00 05 Ending Balance 0.00 0.00 0.00 100.0%

999 Ending Balance 0.00 0.00 0.00 100.0%

Fund Expenditures: 454,080.43 522,651.77 (68,571.34) 0.0%

Fund Excess/(Deficit): 337,736.57 247,320.51



2020 BUDGET POSITION
City Of Tenino Time: 14:27:15 Date: 02/16/2023

Page: 3
402 Water Capital Imp Fund 01/01/2020 To: 12/31/2020

Revenues Amt Budgeted Revenues Remaining

308 Beginning Balances
308 51 00 08 Beginning Balance 608,000.00 1,233,778.27 (625,778.27) 0.0%

308 Beginning Balances 608,000.00 1,233,778.27 (625,778.27) 0.0%

340 Charges For Services
343 40 01 00 Water Surcharge/cap. Improve 38,188.00 39,863.35 (1,675.35) 0.0%
343 40 02 00 Tapping Fees 7,500.00 70,000.00 (62,500.00) 0.0%
343 40 06 00 Meter Installation 0.00 0.00 0.00 100.0%

340 Charges For Services 45,688.00 109,863.35 (64,175.35) 0.0%

360 Misc Revenues
361 11 45 25 Investment Interest 1,251.00 1,460.37 (209.37) 0.0%

360 Misc Revenues 1,251.00 1,460.37 (209.37) 0.0%

397 Interfund Transfers
397 00 00 15 Transfer From #401 287,447.43 287,447.43 0.00 0.0%

397 Interfund Transfers 287,447.43 287,447.43 0.00 0.0%

Fund Revenues: 942,386.43 1,632,549.42 (690,162.99) 0.0%

Expenditures Amt Budgeted Expenditures Remaining

591 Debt Repayment
591 34 70 00 DWSRF Loan Repayment 6,545.00 6,686.39 (141.39) 0.0%

591 Debt Repayment 6,545.00 6,686.39 (141.39) 0.0%

594 Capital Expenditures
594 34 43 00 Water Comp Plan Update 6,425.00 0.00 6,425.00 100.0%
594 34 45 03 Resevoir Cleaning 7,000.00 0.00 7,000.00 100.0%
594 34 61 00 Water Rights 10,000.00 0.00 10,000.00 100.0%
594 34 61 01 Third Well 7,500.00 0.00 7,500.00 100.0%
594 34 62 01 Emergency Response Vehicle 20,000.00 84,684.88 (64,684.88) 0.0%
594 34 63 01 Well #1 2,500.00 7,270.81 (4,770.81) 0.0%
594 34 63 02 Fire Hydrants 706.00 0.00 706.00 100.0%
594 34 63 09 Water Main Replacement 2,500.00 0.00 2,500.00 100.0%
594 34 64 05 Radio Read Meter Reading 2,770.00 103,620.59 (100,850.59) 0.0%
594 34 65 00 Water System Repairs 7,500.00 5,575.59 1,924.41 25.7%
595 50 60 02 PW Shop Extension 0.00 5,419.74 (5,419.74) 0.0%

594 Capital Expenditures 66,901.00 206,571.61 (139,670.61) 0.0%

999 Ending Balance
508 80 00 06 Ending Balance 0.00 0.00 0.00 100.0%

999 Ending Balance 0.00 0.00 0.00 100.0%

Fund Expenditures: 73,446.00 213,258.00 (139,812.00) 0.0%



2020 BUDGET POSITION
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402 Water Capital Imp Fund 01/01/2020 To: 12/31/2020

Fund Excess/(Deficit): 868,940.43 1,419,291.42



2020 BUDGET POSITION TOTALS
City Of Tenino Time: 14:27:15 Date: 02/16/2023

Page: 5
Fund Revenue Budgeted Received Expense Budgeted Spent

401 Water Fund 791,817.00 769,972.28 2.8% 454,080.43 522,651.77 0%
402 Water Capital Imp Fund 942,386.43 1,632,549.42 0.0% 73,446.00 213,258.00 0%

1,734,203.43 2,402,521.70 0.0% 527,526.43 735,909.77 0.0%





2021 BUDGET POSITION
City Of Tenino Time: 14:29:00 Date: 02/16/2023

Page: 1
401 Water Fund 01/01/2021 To: 12/31/2021

Revenues Amt Budgeted Revenues Remaining

308 Beginning Balances
308 51 00 07 Beginning Balance 0.00 247,320.51 (247,320.51) 0.0%
308 91 00 07 Beginning Balance 250,000.00 0.00 250,000.00 100.0%

308 Beginning Balances 250,000.00 247,320.51 2,679.49 1.1%

340 Charges For Services
343 40 00 00 Water Services 235,579.00 236,191.82 (612.82) 0.0%
343 40 00 02 Water Account Activation Fee 2,362.00 3,480.00 (1,118.00) 0.0%
343 40 03 00 Excise Tax 11,724.00 12,097.51 (373.51) 0.0%
343 40 04 00 Hydrant Permits 231.00 152.49 78.51 34.0%
359 00 00 04 Late Charge Penalty - Water 27,163.00 602.52 26,560.48 97.8%

340 Charges For Services 277,059.00 252,524.34 24,534.66 8.9%

360 Misc Revenues
361 11 45 24 Interest 2,500.00 351.73 2,148.27 85.9%

360 Misc Revenues 2,500.00 351.73 2,148.27 85.9%

Fund Revenues: 529,559.00 500,196.58 29,362.42 5.5%

Expenditures Amt Budgeted Expenditures Remaining

534 Water Utilities
534 00 40 00 Audit Costs 0.00 0.00 0.00 100.0%
534 80 10 00 Salaries & Wages 63,353.00 66,689.46 (3,336.46) 0.0%
534 80 20 00 Benefits - Taxes 6,643.00 5,827.10 815.90 12.3%
534 80 21 00 Benefits - Health Care 12,894.00 2,775.48 10,118.52 78.5%
534 80 22 00 Benefits - Retirement 7,978.00 4,947.28 3,030.72 38.0%
534 80 23 00 Safety Clothing 1,124.00 1,887.46 (763.46) 0.0%
534 80 31 00 Supplies 5,424.00 3,133.17 2,290.83 42.2%
534 80 31 01 Corrosion Control Supplies 2,439.00 1,440.35 998.65 40.9%
534 80 33 00 Small Tools & Equipment 610.00 1,947.59 (1,337.59) 0.0%
534 80 35 00 Fuel, Unspecified 1,150.00 1,454.79 (304.79) 0.0%
534 80 35 01 Fuel, Backhoe 124.00 415.20 (291.20) 0.0%
534 80 35 03 Fuel, Chevy 3/4t 1,000.00 1,542.25 (542.25) 0.0%
534 80 35 04 Fuel, Dump Truck 90.00 0.00 90.00 100.0%
534 80 35 13 Fuel, Kumatsu 83.00 62.26 20.74 25.0%
534 80 35 15 Fuel, Vactor Truck 273.00 471.01 (198.01) 0.0%
534 80 42 00 Telephone (Land Line) 4,306.00 2,836.18 1,469.82 34.1%
534 80 42 03 MNS Service Provider 1,779.00 1,433.80 345.20 19.4%
534 80 42 05 PRA Compliance Software 249.00 249.00 0.00 0.0%
534 80 42 06 City Web Site 125.00 121.23 3.77 3.0%
534 80 42 08 Postage 3,648.00 1,855.29 1,792.71 49.1%
534 80 42 09 Telephone (Cellular) 1,688.00 1,390.90 297.10 17.6%
534 80 42 10 Office Productivity Software 0.00 187.41 (187.41) 0.0%
534 80 42 13 BIAS Financial Software 1,988.48 1,813.48 175.00 8.8%
534 80 45 03 Professional Testing Service 2,435.00 1,839.00 596.00 24.5%
534 80 45 04 Repair & Maintenance 15,000.00 13,963.02 1,036.98 6.9%
534 80 45 05 Computer Software Maintenance 1,500.00 0.00 1,500.00 100.0%
534 80 45 17 Maintenance - Vactor Truck 0.00 0.00 0.00 100.0%
534 80 46 00 Insurance 5,828.00 6,036.62 (208.62) 0.0%
534 80 47 00 Utilities 13,079.00 13,322.17 (243.17) 0.0%



2021 BUDGET POSITION
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401 Water Fund 01/01/2021 To: 12/31/2021

Expenditures Amt Budgeted Expenditures Remaining

534 Water Utilities
534 80 48 01 Education / Training 1,000.00 820.00 180.00 18.0%
534 80 48 02 Meals/Lodging/Travel 500.00 0.00 500.00 100.0%
534 80 49 00 Misc Dues, Subs & Tuition 2,228.00 2,147.20 80.80 3.6%
534 80 53 00 State Water Excise Tax 13,168.00 17,200.84 (4,032.84) 0.0%

534 Water Utilities 171,706.48 157,809.54 13,896.94 8.1%

597 Interfund Transfers
597 00 00 15 Transfer To #402 0.00 0.00 0.00 100.0%
597 00 00 49 Transfer To Water Capital Improvement 100,000.00 0.00 100,000.00 100.0%

597 Interfund Transfers 100,000.00 0.00 100,000.00 100.0%

999 Ending Balance
508 80 00 05 Ending Balance 0.00 0.00 0.00 100.0%
508 91 00 05 Ending Balance 0.00 0.00 0.00 100.0%

999 Ending Balance 0.00 0.00 0.00 100.0%

Fund Expenditures: 271,706.48 157,809.54 113,896.94 41.9%

Fund Excess/(Deficit): 257,852.52 342,387.04



2021 BUDGET POSITION
City Of Tenino Time: 14:29:00 Date: 02/16/2023

Page: 3
402 Water Capital Imp Fund 01/01/2021 To: 12/31/2021

Revenues Amt Budgeted Revenues Remaining

308 Beginning Balances
308 51 00 08 Beginning Balance 0.00 1,419,291.42 (1,419,291.42) 0.0%
308 91 00 08 Beginning Balance 886,392.00 0.00 886,392.00 100.0%

308 Beginning Balances 886,392.00 1,419,291.42 (532,899.42) 0.0%

340 Charges For Services
343 40 01 00 Water Surcharge/cap. Improve 38,542.00 39,681.24 (1,139.24) 0.0%
343 40 02 00 Tapping Fees 8,333.00 15,000.00 (6,667.00) 0.0%
343 40 06 00 Meter Installation 0.00 0.00 0.00 100.0%

340 Charges For Services 46,875.00 54,681.24 (7,806.24) 0.0%

360 Misc Revenues
361 11 45 25 Investment Interest 1,301.00 214.72 1,086.28 83.5%

360 Misc Revenues 1,301.00 214.72 1,086.28 83.5%

397 Interfund Transfers
397 00 00 15 Transfer From #401 0.00 0.00 0.00 100.0%
397 00 00 49 Transfer From Water Fund 100,000.00 0.00 100,000.00 100.0%

397 Interfund Transfers 100,000.00 0.00 100,000.00 100.0%

Fund Revenues: 1,034,568.00 1,474,187.38 (439,619.38) 0.0%

Expenditures Amt Budgeted Expenditures Remaining

591 Debt Repayment
591 34 70 00 DWSRF Loan Repayment 6,545.00 6,519.23 25.77 0.4%

591 Debt Repayment 6,545.00 6,519.23 25.77 0.4%

594 Capital Expenditures
594 34 43 00 Water Comp Plan Update 6,425.00 6,346.50 78.50 1.2%
594 34 45 03 Resevoir Cleaning 7,000.00 0.00 7,000.00 100.0%
594 34 61 00 Water Rights 10,000.00 0.00 10,000.00 100.0%
594 34 61 01 Third Well 7,500.00 0.00 7,500.00 100.0%
594 34 62 01 Emergency Response Vehicle 40,000.00 (88.25) 40,088.25 100.2%
594 34 63 01 Well #1 2,500.00 2,500.00 0.00 0.0%
594 34 63 02 Fire Hydrants 516.00 0.00 516.00 100.0%
594 34 63 09 Water Main Replacement 15,000.00 4,223.73 10,776.27 71.8%
594 34 64 05 Radio Read Meter Reading 2,770.00 1,847.40 922.60 33.3%
594 34 64 06 Meter Read Tower 163,000.00 0.00 163,000.00 100.0%
594 34 65 00 Water System Repairs 6,157.00 6,818.00 (661.00) 0.0%
595 50 60 02 PW Shop Extension 0.00 0.00 0.00 100.0%

594 Capital Expenditures 260,868.00 21,647.38 239,220.62 91.7%

999 Ending Balance
508 80 00 06 Ending Balance 0.00 0.00 0.00 100.0%
508 91 00 06 Ending Balance 0.00 0.00 0.00 100.0%



2021 BUDGET POSITION
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402 Water Capital Imp Fund 01/01/2021 To: 12/31/2021

Expenditures Amt Budgeted Expenditures Remaining

999 Ending Balance

999 Ending Balance 0.00 0.00 0.00 100.0%

Fund Expenditures: 267,413.00 28,166.61 239,246.39 89.5%

Fund Excess/(Deficit): 767,155.00 1,446,020.77



2021 BUDGET POSITION TOTALS
City Of Tenino Time: 14:29:00 Date: 02/16/2023

Page: 5
Fund Revenue Budgeted Received Expense Budgeted Spent

401 Water Fund 529,559.00 500,196.58 5.5% 271,706.48 157,809.54 42%
402 Water Capital Imp Fund 1,034,568.00 1,474,187.38 0.0% 267,413.00 28,166.61 89%

1,564,127.00 1,974,383.96 0.0% 539,119.48 185,976.15 65.5%





2022 BUDGET POSITION
City Of Tenino Time: 14:45:58 Date: 03/08/2023

Page: 25
401 Water Fund 01/01/2022 To: 12/31/2022

Revenues Amt Budgeted Revenues Remaining

308 Beginning Balances
308 51 00 07 Beginning Balance 0.00 0.00 0.00 100.0%
308 91 00 07 Beginning Balance 0.00 342,387.04 (342,387.04) 0.0%

308 Beginning Balances 0.00 342,387.04 (342,387.04) 0.0%

340 Charges For Services
343 40 00 00 Water Services 242,647.00 250,687.57 (8,040.57) 0.0%
343 40 00 02 Water Account Activation Fee 3,000.00 3,120.00 (120.00) 0.0%
343 40 03 00 Excise Tax 11,724.00 12,605.68 (881.68) 0.0%
343 40 04 00 Hydrant Permits 231.00 93.22 137.78 59.6%
359 00 00 04 Late Charge Penalty - Water 27,163.00 11,918.97 15,244.03 56.1%

340 Charges For Services 284,765.00 278,425.44 6,339.56 2.2%

360 Misc Revenues
361 11 45 24 Interest 2,500.00 0.00 2,500.00 100.0%

360 Misc Revenues 2,500.00 0.00 2,500.00 100.0%

Fund Revenues: 287,265.00 620,812.48 (333,547.48) 0.0%

Expenditures Amt Budgeted Expenditures Remaining

534 Water Utilities
534 00 40 00 Audit Costs 4,963.00 0.00 4,963.00 100.0%
534 80 10 00 Salaries & Wages 79,953.00 77,434.09 2,518.91 3.2%
534 80 20 00 Benefits - Taxes 7,042.00 7,439.89 (397.89) 0.0%
534 80 21 00 Benefits - Health Care 14,655.00 13,680.98 974.02 6.6%
534 80 22 00 Benefits - Retirement 8,196.00 7,838.99 357.01 4.4%
534 80 22 01 Benefits - Retirement (DCP) 476.00 0.00 476.00 100.0%
534 80 23 00 Safety Clothing 1,200.00 1,242.45 (42.45) 0.0%
534 80 31 00 Supplies 5,500.00 5,609.47 (109.47) 0.0%
534 80 31 01 Corrosion Control Supplies 2,500.00 2,910.13 (410.13) 0.0%
534 80 33 00 Small Tools & Equipment 1,500.00 1,122.67 377.33 25.2%
534 80 35 00 Fuel 3,000.00 4,830.51 (1,830.51) 0.0%
534 80 35 01 Fuel - Diesel 2,000.00 2,004.64 (4.64) 0.0%
534 80 41 03 Water Utilities - Professional Services 30,265.00 22,146.25 8,118.75 26.8%
534 80 42 00 Telephone (Land Line) 4,500.00 3,018.33 1,481.67 32.9%
534 80 42 03 MNS Service Provider 1,779.00 3,059.51 (1,280.51) 0.0%
534 80 42 05 PRA Compliance Software 249.00 273.90 (24.90) 0.0%
534 80 42 06 City Web Site 125.00 121.23 3.77 3.0%
534 80 42 08 Postage 3,648.00 2,451.67 1,196.33 32.8%
534 80 42 09 Telephone (Cellular) 1,688.00 1,394.32 293.68 17.4%
534 80 42 10 Office Productivity Software 190.00 109.70 80.30 42.3%
534 80 42 13 BIAS Financial Software 2,200.00 2,001.22 198.78 9.0%
534 80 45 03 Professional Testing Service 2,500.00 3,052.96 (552.96) 0.0%
534 80 45 04 Repair & Maintenance 15,000.00 7,899.26 7,100.74 47.3%
534 80 45 05 Computer Software Maintenance 1,500.00 0.00 1,500.00 100.0%
534 80 45 17 Maintenance - Vactor Truck 0.00 338.30 (338.30) 0.0%
534 80 46 00 Insurance 6,370.00 5,856.00 514.00 8.1%
534 80 47 00 Utilities 13,079.00 17,234.89 (4,155.89) 0.0%
534 80 48 01 Education / Training 1,000.00 260.00 740.00 74.0%
534 80 48 02 Meals/Lodging/Travel 500.00 0.00 500.00 100.0%



2022 BUDGET POSITION
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401 Water Fund 01/01/2022 To: 12/31/2022

Expenditures Amt Budgeted Expenditures Remaining

534 Water Utilities
534 80 49 00 Misc Dues, Subs & Tuition 2,500.00 1,555.20 944.80 37.8%
534 80 53 00 State Water Excise Tax 13,300.00 14,884.89 (1,584.89) 0.0%

534 Water Utilities 231,378.00 209,771.45 21,606.55 9.3%

597 Interfund Transfers
597 00 00 15 Transfer To #402 0.00 0.00 0.00 100.0%
597 00 00 49 Transfer To Water Capital Improvement 0.00 0.00 0.00 100.0%

597 Interfund Transfers 0.00 0.00 0.00 100.0%

999 Ending Balance
508 80 00 05 Ending Balance 0.00 0.00 0.00 100.0%
508 91 00 05 Ending Balance 0.00 0.00 0.00 100.0%

999 Ending Balance 0.00 0.00 0.00 100.0%

Fund Expenditures: 231,378.00 209,771.45 21,606.55 9.3%

Fund Excess/(Deficit): 55,887.00 411,041.03



2022 BUDGET POSITION
City Of Tenino Time: 14:45:58 Date: 03/08/2023
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402 Water Capital Imp Fund 01/01/2022 To: 12/31/2022

Revenues Amt Budgeted Revenues Remaining

308 Beginning Balances
308 51 00 08 Beginning Balance 1,227,227.98 1,446,020.77 (218,792.79) 0.0%
308 91 00 08 Beginning Balance 0.00 0.00 0.00 100.0%

308 Beginning Balances 1,227,227.98 1,446,020.77 (218,792.79) 0.0%

340 Charges For Services
343 40 01 00 Water Surcharge/Cap. Improve 38,542.00 56,960.07 (18,418.07) 0.0%
343 40 02 00 Tapping Fees 10,000.00 20,000.00 (10,000.00) 0.0%
343 40 06 00 Meter Installation 0.00 0.00 0.00 100.0%

340 Charges For Services 48,542.00 76,960.07 (28,418.07) 0.0%

360 Misc Revenues
361 11 45 25 Investment Interest 1,301.00 0.00 1,301.00 100.0%

360 Misc Revenues 1,301.00 0.00 1,301.00 100.0%

397 Interfund Transfers
397 00 00 15 Transfer From #401 0.00 0.00 0.00 100.0%
397 00 00 49 Transfer From Water Fund 0.00 0.00 0.00 100.0%

397 Interfund Transfers 0.00 0.00 0.00 100.0%

Fund Revenues: 1,277,070.98 1,522,980.84 (245,909.86) 0.0%

Expenditures Amt Budgeted Expenditures Remaining

591 Debt Repayment
591 34 70 00 DWSRF Loan Repayment 6,545.00 6,519.23 25.77 0.4%

591 Debt Repayment 6,545.00 6,519.23 25.77 0.4%

594 Capital Expenditures
594 34 43 00 Water Comp Plan Update 6,425.00 5,257.50 1,167.50 18.2%
594 34 45 03 Reservoir Cleaning 7,000.00 5,967.00 1,033.00 14.8%
594 34 61 00 Water Rights 10,000.00 0.00 10,000.00 100.0%
594 34 61 01 Third Well 7,500.00 0.00 7,500.00 100.0%
594 34 62 01 Emergency Response Vehicle 40,000.00 38,164.33 1,835.67 4.6%
594 34 63 01 Well #1 2,500.00 2,105.00 395.00 15.8%
594 34 63 02 Fire Hydrants 516.00 339.21 176.79 34.3%
594 34 63 09 Water Main Replacement 219,292.79 375,591.62 (156,298.83) 0.0%
594 34 64 05 Radio Read Meter Reading 10,000.00 728.35 9,271.65 92.7%
594 34 64 06 Meter Read Tower 0.00 0.00 0.00 100.0%
594 34 65 00 Water System Repairs 10,000.00 55,471.66 (45,471.66) 0.0%
594 50 60 02 PW Shop Maintenance 2,500.00 1,305.61 1,194.39 47.8%
595 50 60 02 PW Shop Extension 0.00 0.00 0.00 100.0%

594 Capital Expenditures 315,733.79 484,930.28 (169,196.49) 0.0%

999 Ending Balance
508 80 00 06 Ending Balance 0.00 0.00 0.00 100.0%
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402 Water Capital Imp Fund 01/01/2022 To: 12/31/2022

Expenditures Amt Budgeted Expenditures Remaining

999 Ending Balance
508 91 00 06 Ending Balance 0.00 0.00 0.00 100.0%

999 Ending Balance 0.00 0.00 0.00 100.0%

Fund Expenditures: 322,278.79 491,449.51 (169,170.72) 0.0%

Fund Excess/(Deficit): 954,792.19 1,031,531.33





















City of Tenino Water System Plan
Planning Level Opinion of Probable Cost
Storage Improvement
200,000 Gallon Reinforced Concrete Water Reservoir

Item Unit
No. Item Description Quantity Units Cost Amount

1 Mobilization 1 LS $89,000 $89,000
2 Erosion Control 1 LS $9,000 $9,000
3 Clearing and Grubbing 1 LS $8,500 $8,500
4 Shoring 1 LS $8,000 $8,000
5 Earthwork 1 LS $110,000 $110,000
6 Crushed Surfacing Base Course (CSBC) 300 TN $40 $12,000
7 Crushed Surfacing Top Course (CSTC) 150 TN $40 $6,000
8 Import Foundation Material 300 TN $40 $12,000
9 Riprap 40 TN $85 $3,400

10 Chain Link Fencing 400 LF $40 $16,000
11 Topsoil and Hydroseed 1,000 SY $30 $30,000
12 Retaining Walls 800 SF $100 $80,000

13
200,000 Gallon Reinforced Concrete Water Reservoir (Including 
Foundation)

1 LS $450,000 $450,000

14 Storm Drainage Structures, Piping, Fittings, and Accessories 1 LS $20,000 $20,000
15 Potable Water Piping, Fittings, Valves, and Accessories 1 LS $45,000 $45,000
16 Electrical and Control 1 LS $85,000 $85,000

$984,000
$80,000

Subtotal $1,064,000
Contingency @ 20% $213,000

Subtotal $1,277,000
Engineering, Permitting, and Administrative Costs @ 30% $383,000

Total Estimated Project Cost $1,660,000

Notes and Assumptions
- April 2023 - ENR Seattle Construction Cost Index - 15,031.28
- Sales Tax, Contingency, Engineering, Permitting, and Administrative Costs are rounded to the
  nearest $1,000
- Total Estimated Project Cost is rounded to the nearest $1,000

Subtotal
Sales Tax @ 8.1%





Amortization Schedule for Contract Num: 99-65199-046
Contractor Name:   Tenino  City of                 

Project Name:  Water System Corrosion Control Program

Loan Information:  Loan# 1 

Loan Amount: $199,410.00 Loan Type: Amortizing Loan Loan Start Date: 10/1/1999

Interest Rate/Type: 0.0000 % (None) Loan Term: 31 Years Accrual Start Date:

Amortized Loan Fee: 0.0000 % Amortization Term: 30 Years First Payment Date: 10/1/2000

Payment Frequency: Annual - 360 Days Paid Off: Last Payment Date: 10/1/2030

Periods Principal Deferred: 2 Loan Source: DWSRF Distressed Community: N/A

Draw Based Loan: Yes Terminated Date: Subordination Allowed: N/A

 Amortization Schedule
Pmt

#
Pmt 

Due Date
Principal Accrued 

Interest
Interest Payment Due Loan Balance Invoice 

Date
Inv# Paid Date Paid Amt Extra Principal 

Paid Date
Extra Principal 

Paid Amt

1 10/1/2000 $0.00 $0.00 $0.00 $0.00 $0.00 10/01/2000 65794

2 10/1/2001 $0.00 $0.00 $0.00 $0.00 $170,497.80 10/01/2001 65795

3 10/1/2002 $6,547.79 $0.00 $0.00 $6,547.79 $183,260.04 05/30/2002 65796 09/27/2002 $6,547.79

4 10/1/2003 $6,545.10 $0.00 $0.00 $6,545.10 $176,714.94 05/30/2003 65797 09/12/2003 $6,545.10

5 10/1/2004 $6,545.10 $0.00 $0.00 $6,545.10 $170,169.84 05/30/2004 65798 10/28/2004 $6,545.10

6 10/1/2005 $6,545.10 $0.00 $0.00 $6,545.10 $163,624.74 05/30/2005 65799 10/06/2005 $6,545.10

7 10/1/2006 $6,545.10 $0.00 $0.00 $6,545.10 $157,079.64 05/30/2006 65800 09/20/2006 $6,545.10

8 10/1/2007 $6,542.40 $0.00 $0.00 $6,542.40 $150,537.24 10/01/2007 65801 10/01/2007 $6,542.40

9 10/1/2008 $6,545.09 $0.00 $0.00 $6,545.09 $143,992.15 10/01/2008 65802 10/02/2008 $6,545.09

10 10/1/2009 $6,545.10 $0.00 $0.00 $6,545.10 $137,447.05 10/01/2009 65803 10/01/2009 $6,545.10

11 10/1/2010 $6,545.10 $0.00 $0.00 $6,545.10 $130,901.95 10/01/2010 65804 10/01/2010 $6,545.10

12 10/1/2011 $6,545.10 $0.00 $0.00 $6,545.10 $124,356.85 08/31/2011 65825 09/29/2011 $6,545.10

13 10/1/2012 $6,545.10 $0.00 $0.00 $6,545.10 $117,811.75 09/04/2012 65826 09/13/2012 $6,545.10

14 10/1/2013 $6,545.10 $0.00 $0.00 $6,545.10 $111,266.65 08/28/2013 65827 10/01/2013 $6,545.10

15 10/1/2014 $6,545.10 $0.00 $0.00 $6,545.10 $104,721.55 08/28/2014 65828 10/21/2014 $6,545.10

16 10/1/2015 $6,545.10 $0.00 $0.00 $6,545.10 $98,176.45 08/31/2015 65829 09/25/2015 $6,545.10

17 10/1/2016 $6,545.10 $0.00 $0.00 $6,545.10 $91,631.35 09/01/2016 65830 10/05/2016 $6,545.10

18 10/1/2017 $6,545.10 $0.00 $0.00 $6,545.10 $85,086.25 09/01/2017 65831 09/15/2017 $6,545.10

19 10/1/2018 $6,545.10 $0.00 $0.00 $6,545.10 $78,541.15

20 10/1/2019 $6,545.10 $0.00 $0.00 $6,545.10 $71,996.05

21 10/1/2020 $6,545.10 $0.00 $0.00 $6,545.10 $65,450.95

22 10/1/2021 $6,545.09 $0.00 $0.00 $6,545.09 $58,905.86
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11/01/2018

11/13/2018

$6,673.43

09/01/2019

09/10/2019

$6,534.10

09/01/2020

09/08/2020

$6,686.39

09/01/2021

09/21/2021

$6,519.23

65199

1702

1093

2337



Pmt
#

Pmt 
Due Date

Principal Accrued 
Interest

Interest Payment Due Loan Balance Invoice 
Date

Inv# Paid Date Paid Amt Extra Principal 
Paid Date

Extra Principal 
Paid Amt

23 10/1/2022 $6,545.10 $0.00 $0.00 $6,545.10 $52,360.76

24 10/1/2023 $6,545.10 $0.00 $0.00 $6,545.10 $45,815.66

25 10/1/2024 $6,545.09 $0.00 $0.00 $6,545.09 $39,270.57

26 10/1/2025 $6,545.10 $0.00 $0.00 $6,545.10 $32,725.47

27 10/1/2026 $6,545.09 $0.00 $0.00 $6,545.09 $26,180.38

28 10/1/2027 $6,545.10 $0.00 $0.00 $6,545.10 $19,635.28

29 10/1/2028 $6,545.09 $0.00 $0.00 $6,545.09 $13,090.19

30 10/1/2029 $6,545.10 $0.00 $0.00 $6,545.10 $6,545.09

31 10/1/2030 $6,545.09 $0.00 $0.00 $6,545.09 $0.00

     Totals: $189,807.83 $0.00 $0.00 $189,807.83 $104,721.58
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09/01/2022

2815

09/13/2022

$6,519.23

09/01/2023

28680

09/12/2023

$6,519.23

$144173.19
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