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 Section 

1 1      Introduction 
 

 
 
 
1.1 Purpose and Need 
 
The purpose of this Water Master Plan Update is to review the existing water system of the Kilchis 
Regional Water District.  This includes the supply, treatment, transmission, and storage systems.  
Each component must be assessed on its condition and ability to meet projected demands through the 
design year 2029.  Based on these assessments, improvement recommendations have been developed 
for the Regional District’s water system facilities and infrastructure.  
 
Per the requirements of OAR 333-061-0060(5), any system serving over 300 connections must 
maintain a current Water Master Plan.  The purpose of this Plan is to comply with these 
requirements.  A copy of this OAR is included as an appendix. 
 
 
 
1.2 Study Objectives 
 
The objective of this Water System Master Plan Update is to augment the previous planning efforts.  
Principal objectives of this Plan include:  
 

• Evaluation of existing water system components 
• Evaluate and project water demand 
• Evaluation of the capability of the existing system to meet future needs and regulations 
• Recommendations for improvements needed to meet future needs and/or address deficiencies 
• Discussion of financing options and impacts to water rates 

 
This Plan details infrastructure improvements required to maintain compliance with State and Federal 
standards as well as provide for anticipated growth.  Capital improvements are presented as projects 
with estimated costs to allow the Regional District to plan and budget as needed.  Supporting 
technical documentation is included to aid in grant and loan funding applications. 

 
 
 

1.3 Previous Studies 
 

Master plans for Bay City’s distribution system and the Kilchis River water rransmission system were 
completed by HLB & Associates, Inc in 1990 and 1992, respectively.  The purpose of these studies 
was to analyze the existing water system and to make recommendation for water delivery in quantitiy 
and quality for fire, domestic and other uses.  This included the supply, treatment, transmission and 
storage of water.  The planning periods for these studies extended through the years 2000 and 2001. 
 
In 2006, HLB supplemented these reports with the Kilchis Region Water District Water Master Plan 
Update.  The specific objectives of this plan were to evaluate the existing water system with particular 
respect to the basic changes since 1992; give an estimate for future water service connections for a 
20-year period (through 2024); review changes in water demand since 1992; and develop an updated 
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Capital Improvement Plan (CIP).  This study did not include a detailed evaluation of the distribtuion 
system within the City of Bay City or any of the purchasing districts. 

 
1.4 Scope of Engineering Services 
 
1.4.1 Work Tasks 
 
In compliance with Oregon Health Division and Water Resource Department plan elements and 
standards, this study provides descriptions, analyses, projections, and recommendations for the water 
system over the planning period.  The following elements are included: 
 

• Study area characteristics including population trends and projections 
• Description of the existing water system including supply, treatment, storage and distribution 
• Existing regulatory environment including regulations, rules and plan requirements 
• Current water usage quantities and allocations 
• Projected water demands 
• Existing system capacity analysis and evaluation 
• Improvement alternatives and recommendations with associated costs 
• A summary of recommendations 
• Funding options 
• Maps of the existing system and recommended improvements 

 
1.4.2 Planning Period 
 
The planning period for this Water System Master Plan Update is 20 years, ending in the year 2029.  
The period must be short enough for current users to benefit from system improvements, yet long 
enough to provide reserve capacity for future growth and increased demand.  Existing residents 
should not pay an unfair portion for improvements sized for future growth, yet it is not economical to 
build improvements that will be undersized in a relatively short period of time.  OAR 690-086-0140 
suggests that demands be projected a minimum of 20 years, which is a typical planning period for 
water master plans. 
 
1.4.3 Planning Area 
 
The primary planning area is includes the approximated boundary for the Kilchis Regional Water 
System as well as each of the individual service districts boundaries.  Adjacent lands and waters that 
are affected by the system, or will be affected by proposed improvements, will also be included. 
 
 
 
1.5 Plan Implementation 
 
The implementation of any portion of this plan must be consistent with OAR 33-061 (Public Drinking 
Water Systems) and OAR 660-011 (Public Facilities Planning, Department of Land Conservation and 
Development). 
 
The actural schedule for implementing improvement projects will be dictated by the availability of 
financing and actual growth in water demands compared to future projections established by this 
Plan.  Futhermore, it is very possible that a project that is not currently considered a high priority can 
become one due to a catastrophic system failure or, perhaps, due to unanticipated development 
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pressure.  For these reasons the District must consider this Master Plan as a “living-document” that 
should be updated whenever there are changes to the underlying assumptions of this study (i.e. land 
use, development, fire flow requirements, demands). 
 
Many of the projects recommend by this plan are related to growht and their implementation 
timetable has been based on projected growth of the system.  However, growth in water demands may 
vary from the projected values.  As noted in the 2006 Water Master Plan update, monitoring of actual 
pumping at the wellheads and storage tanks, accurate record keeping, and precise billing records of 
water usage for individual customers and districts will provide important data necessary for the 
timing of future imporvement needs. 
 
 
 
1.6 Authorization 
 
The City of Bay City authorized the firm of HBH Consulting Engineers, Inc. to develop a Water 
System Master Plan Update by a contract dated December 9, 2008.  Services are in accordance with 
this professional services contract and the HBH proposal for the project which was presented to the 
City in June 2008. 
 
 
 
1.7 Acknowledgment 
 
This Plan is the result of contributions made by a number of individuals and agencies.  In particular, 
the following persons should be acknowledged for the important roles they played in the preparation, 
review, and development of this plan: 
 
 

David Pace .................................................... City of Bay City 
Linda Dvorak ................................................ City of Bay City 
Gayle Ridderbusch ........................................ Cole Creek Water District 
Clarence Boquist ........................................... Juno Hill Water Company 
Bob Fabre ...................................................... Latimer Road Water Association 
Norm Brennan  .............................................. Northwood Water District 
 
 

In addition to these key personnel, we wish to thank the City of Bay City Council and management 
staff for providing support and input on this project. 
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 Section 

22       Study Area 

2.1 Service Area 

The Kilchis Regional Water District is located in Tillamook County along the Oregon coast, just 
north of the city of Tillamook.  The system is bounded on the west by Tillamook Bay then extends 
easterly approximately two miles up the Kilchis River drainage basin and approximately two miles up 
the north side of the Wilson River.  In general, the system is bounded on the north side by the norther 
border of the Bay City’s urban growth boundary (UGB) and bordered on the south by the Wilson 
River. The general vicinity of the Kilchis regional Water District is depicted in Figure 2-1. 

The Kilchis River Water District is a cooperative agreement for the supply and transmission of water 
between the City of Bay City and six separate water districts, associations, and corporate users, 
including: 

� Cole Creek Water District (ID# 4105362) 
� Juno Hill Water Company (ID# 4100889) 
� Latimer Road Water Association (ID# 4100881) 
� Northwood Water District (ID# 4100885) 
� Tillamook County Creamery Association (TCCA) 
� Wilson River Water District (ID# 4100896) 

The terrain of the system varies between wooded hillside to rolling hills and fertile bottom land.  
Approxiamte elevations range from a low of 8 feet to a high of over 400 feet.  The individual water 
districts served by the Kilchis Regional Water District are generally characterized as rural or semi-
rural in nature.  Even the City of Bay City, which is the most consolidated service district, has large 
areas of wooded or undeveloped tracts within its city limits.   

There is a wide variation is the size of the individual service districts.  A summary of the areas served 
by each district is presented in Table 2-1. 

Table 2-1 – Areas of Individual Service Districts 

Service District Approximate
Area(acres) 

Bay City (city limits) 1,225 
Bay City (UGB) 1,330 
Cole Creek      30 
Juno Hill    450 
Latimer Road    280 
Northwood      50 
TCCA      40 

Total 2,180 

Additionally, the Kilchis Regional Water District also supplies domestic water to a number of 
residents that do not reside within the above listed boundaries. 
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2.2 Population 

The demographic trends within the Kilchis Regional Water District are atypical compared to many 
other coastal communities in the area.  Since this region does not lie directly on the coastline, there is 
not the high fluctuation in seasonal populations that is observed in many of the nearby coastal 
communities.  This greatly simplifies population analysis for each of the individual districts.   

2.2.1 City of Bay City 

Population data for the City of Bay City, obtained from the US Census and Portland State Population 
Research Center (PRC), are presented in the following table (Table 2-2).  As of 2008, PRC estimates 
the full-time population of Bay City at 1,265 persons.  The average annual growth rate (AAGR) 
experienced in the City of Bay City between 1970 and 2008 was 0.91%.  The AAGR between 2000 
and 2008 was slightly higher at 1.21%. 

Table 2-2 - City of Bay City Historic Population 
Year City Population AARG  
1970   898 --- 
1980   986   0.94% 
1990 1,027   0.41% 
2000 1,149   1.13% 
2001 1,160   0.96% 
2002 1,160   0.00% 
2003 1,150 -0.86% 
2004 1,150   0.00% 
2005 1,170   1.74% 
2006 1,195   2.14% 
2007 1,230   2.93% 
2008 1,265   2.85% 

1970-2000 – US Census 
2001-2008 – Portland State Population Research Center 

2.2.2 Other Municipal Service Districts 

The populations for the four remaining municipal service districts were determined via a water 
system survey completed by each service district.  The smallest population served is found in the Cole 
Creek Water District with an estimated population of 20 persons.  The largest of these districts is Juno 
Hill Water Company, which provides service to approximately 180 residents.  A summary of the 
populations found in the Cole Creek, Juno Hill, Latimer Road, and Northwood service districts is 
found in Table 2-3. 

Table 2-3 – Cole Creek, Juno Hill, Latimer Road,  
& Northwood Water District Population 

Year Cole Creek Juno Hill1 Latimer Road Northwood
2006 20  136 50 
2007 20  138 60 
2008 20 180 140 60 

AAGR     0.0% N/A    1.5%     9.5% 
1 2006 & 2007 population data not available for Juno Hill 
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Over the past three years the rate of growth within these districts has varied drastically.  The Cole 
Creek service district is completely built out and has no reported growth.  Conversely, the Northwood 
district’s population has increased dramatically over the past three years, with an AAGR of nearly 
ten-percent.

2.2.3 Total District Population 

Table 2-4 summarizes the total 2008 population for the entire Kilchis Regional Water District, which 
is estimated to be 1,795.  This includes approximately 130 people who do not reside within the 
boundaries of any of the individual water districts, but are served by the Region District.  As 
previously noted, Bay City represents the largest portion, accounting for 70% of the total population 
served by the Kilchis Regional Water District. 

Table 2-4 – Estimated 2008 Population 
Service District Estimated 2008 Population 

Bay City  1,265 
Cole Creek      20 
Juno Hill    180 
Latimer Road    140 
Northwood      60 
Outside Users    130 

Total 1,795 

2.2.4 Population Projections 

The potential for growth in the individual service districts varies in degree due to the varying 
availability of building sites, temporary building restrictions, and other factors.  By far, the City of 
Bay City has the largest potential for future growth.  Due to limited available land in other districts, 
the number of future growth is relatively small. 

The adopted coordinated population for the City of Bay City, as adopted by Tillamook County is also 
1.1%.  Also, as shown in Table 2-2, the long term growth in Bay City has averaged near 1.1% 
annually.  Therefore, it appears reasonable to use an AAGR of 1.1% to project the 20-year population 
for the City of Bay City. 

Reliable long-term population data is not available for the municipal service districts outside of Bay 
City.  Therefore, population projections will be based on each district’s own assessment of the 
potential for growth within their system as reported in the abovementioned water survey, with the 
exception of Juno Hill which did not provide information.  However, Juno Hill has the largest 
potential for future development, therefore, an AAGR of 1.5 % was assumed.  Although some of the 
individual districts have recently experienced high rates of growth, all systems believe their long term 
growth will stagger as the availability of land in the area diminishes.  For these districts the following 
long term AAGRs have used for population projections: 

� Cole Creek Water District – 0.5% AAGR  
� Juno Hill – 1.5% 
� Latimer Road – 1.5 % AAGR 
� Northwood – 1.0% 
� Outside Users – 1.0% 
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A summary of the projected population in each service district is provided in Table 2-5.  It is 
estimated that an additional 491 people will be added to the total service area in the next 20 years. 

Table 2-5 – Service Districts’ Projected Population
Service District 2009 2014 2019 2024 2029 

Bay City 1,279 1,351 1,427 1,507 1,592 
Cole Creek      20      21      21      22      22 
Juno Hill    183    197    212    228    246 
Latimer Road    142    153    165    178    191 
Northwood      61      64      67      70      74 
Outside Users    131    138    145    152    160 

Total 1,816 1,923 2,037 2,158 2,286 

2.3 Water Customers 

Most districts are predominately residential in nature with a small number of commercial users.  The 
exception is TCCA which is completely an industrial user.   

The service district of the City of Bay City is divided into two service areas based on elevation.  The 
High-Level service is entirely residential, dominated by single-family residences.  An estimated 305 
service connections are located within the High-Level service area.  The Low-Level service area 
provides water service to a mixture of residential, commercial, industrial, and municipal users.  In 
addition to customers within the Bay City UGB, the Low-Level service area also includes those 
customers connected to the Kilchis Regional water system, but do not reside in one of the four 
purchasing districts.  Due physical separation of the High- and Low-Level systems, they will often be 
evaluated individually throughout this Plan.   

An inventory of current water accounts associated with each district is presented in Table 2-6.  As this 
table shows, the vast majority (96%) of the system’s 947 customers are residential.   

Table 2-6 – 2008 Water Customer Account Inventory 

Service District Customers
Residential Commercial Industrial Municipal Total 

Bay City:      
High Level 305   0 0 0 305 
Low Level 410 16 3 5 434 
Outside UGB   58   1 0 0   59 

Cole Creek   10   0 0 0   10 
Juno Hill   57   6 0 0 63 
Latimer Road   50   4 0 0   54 
Northwood   21   0 0 0   21 
TCCA     0   0 1 0     1 

Total 911 27 4 5 947 

The average number of persons per residential account varies.  The City of Bay City and the Cole 
Creek Water District both average around 2 persons per account.  Latimer Road Water Association, 
Juno Hill Water Company, and Northwood Water District average around 3 persons per account.  
These demographic differences typically have an impact on water average residential usage rates.  As 
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the number of people per account increases, so too should the average usage rate.  The average 
number of persons per residential account for the entire Kilchis Region Water District is 1.97. 

Table 2-7 – Average Number of Persons per Residential Account 

Service District Population Residential
Accounts 

Ave Persons  
per Account 

Bay City 1,265 715 1.77 
Cole Creek      20   10 2.00 
Juno Hill    180   57 3.16 
Latimer Road    140   50 2.80 
Northwood      60   21 2.86 
Outside Account    130   58 2.24 

Average 1,795 911 1.97 

2.3.1 Water Account Projections 

The number of future residential water accounts can be extrapolated using data on population 
projections (Table 2-5) for each service district and the average number of persons per account (Table 
2-7).  This method assumes that the demographic characteristics of each district remain constant 
throughout the 20-year planning period.  Based on this assumption, it is anticipated that an additional 
215 residential accounts will be added to Kilchis Regional Water District in the upcoming planning 
period. 

Table 2-8 – Projected Number of Residential Account 

Service District 2029 
Population 

Projected No. of 
Residential Accts. 

Bay City 1,559    881 
Cole Creek      22      10 
Juno Hill    246      78 
Latimer Road    164      59 
Northwood      74      26 
Outside Account    160      71 

Total 2,225 1,126 
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Section 

3 
3 Water Use & 

Projected Demand 
 
 
 
This section is intended to provide a summary of the existing water demands in the Kilchis Regional 
Water District and formulate demand projections through the year 2029.  The 2006 Water Master 
Plan provided an extensive analysis of water demands in each water district.  Records were reviewed 
to ensure that no major changes in water use patterns have occurred since this document was adopted.   
 
 
3.1 Description and Definitions 
 
Water demand is the quantity of water delivered to the system over a period of time to meet the needs 
of consumers and to supply the needs of fire fighting and system flushing.  Additionally, virtually all 
systems have a small amount of leakage that cannot be economically removed and total demand 
usually includes some leakage.  The difference between the amount of water sold and the amount 
delivered to the system is attributed to flushing, leakage, fire fighting and other non-metered usage.  
Demand varies seasonally with the lowest usage in winter months and the highest usage during 
summer months.  Variations in demand also occur with respect to time of day (diurnal) with higher 
usage occurring during the morning breakfast and early evening periods and lowest usage during 
nighttime hours. 
 
The objective of this section is to determine the current water demand characteristics and to project 
future demand requirements that will establish system component adequacy and sizing needs.  Water 
demand is described in the following terms: 
 

Average Annual Demand (AAD) - The total volume of water delivered to the system in a full year 
expressed in gallons.  When demand fluctuates up and down over several years, an average is 
used. 

 
Average Daily Demand (ADD) - The total volume of water delivered to the system over a year 
divided by 365 days.  The average use in a single day expressed in gallons per day (gpd). 

 
Maximum Monthly Demand (MMD) - The gallons per day average during the month with the 
highest water demand.  The highest monthly usage typically occurs during a summer month. 
 
Peak Weekly Demand (PWD) - The greatest 7-day average demand that occurs in a year expressed 
in gpd. 

 
Maximum Day Demand (MDD) - The largest volume of water delivered to the system in a single 
day expressed in gpd.  The water supply, treatment plant and transmission lines should be 
designed to handle the maximum day demand. 

 
Peak Hourly Demand (PHD) - The maximum volume of water delivered to the system in a single 
hour expressed in gpd.  Distribution systems should be designed to adequately handle the peak 
hourly demand.  During this peak usage, storage reservoirs supply the demand in excess of the 
maximum day demand. 
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Demands described above, expressed in gallons per day (gpd), can be divided by the population 
served to come up with a demand per person or a per capita demand which is expressed in gallons per 
capita per day (gpcd).  Per capita demands can be multiplied by future population projections to 
determine future water demands.  In a similar manner, future water demand can also be projected 
based on EDU unit demand and projections.  In the case of the Kilchis Regional Water District, the 
method using EDUs is preferable since such a large portion of water produced is sold to non-
residential customers. 
 
 
3.2 Historical Water Demands 
 
Generally water usage among the various small districts and associations, other than TCCA, is 
residential in nature.  Several districts supply dairy farms and/or small commercial accounts such as a 
restaurant or nursery.  The City of Bay City is primarily residential but also maintains several large 
commercial accounts.  The largest water user of the Kilchis Regional System is the TCCA, which is a 
cooperative commercial endeavor involved in the production of cheese and other dairy products.   
 
 
3.2.1 Water Production 
 
The volume of water produced (i.e. diverted and treated) indicates the total system demands.  System 
leaks, distribution flushing, meter inaccuracies, and other unmetered water uses cause production 
quantities to be higher than consumption quantities, however, portions of these unmetered flows that 
cannot be eliminated must still be provided for. 
 
Water production records were obtained from Bay City for January 2004 through December 2008.  
Monthly water production volumes are presented in Figure 3-1.  The average monthly production 
over the last five years is 21.0 million gallons.  Lowest monthly production of 16.9 million gallons 
occurred in February 2007 and highest monthly production of 26.6 million gallons occurred in July 
2004.   
 

Figure 3-1 – Monthly Water Production (2004-2008) 
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Water production over the last five years is summarized in Table 3-1. 
 
 

Table 3-1 – Water Production Summary 

Year 
Water Demand (mgd) Peaking Factor 

Average Daily  Maximum 
Monthly  

Maximum 
Daily  MMD MDD 

2004 0.702 0.858 1.121 1.22 1.60 
2005 0.733 0.820 1.238 1.12 1.69 
2006 0.739 0.823 1.202 1.11 1.63 
2007 0.630 0.711 0.985 1.13 1.56 
2008 0.647 0.778 1.331 1.20 2.06 
Average 0.690 0.798 1.175 1.16 1.71 

 
 
As shown in the above table, the ADD over the past five years has averaged 0.690 million gallons per 
day (mgd).  The average MMD and the MDD have equaled 0.798 mgd and 1.175 mgd, respectively, 
correlating to peaking factors of 1.16 and 1.71.  These peaking factors are slightly lower than normal, 
especially the MDD peaking factor, which typically ranges from 2.0 to 3.5 and in Oregon averages 
2.5. 
 
It is interesting to note that recent trends show that the ADD and MMD in the system have generally 
decreased over the past 5 years, however, MDD spiked in 2008. 
 
 
3.2.2 Individual District Historic Demands 
 
Water demand within each of the individual districts varies due to differences in demographics, land 
uses, and commercial services.  Therefore, a review of historical water demand data is required for 
each of the individual purchasing districts in the Kilchis Regional Water District. 
 
The City of Bay City reads the master meters for each of the individual districts on a monthly basis.  
This information is used to form the basis of the individual water demands for each of the six 
purchasing districts.  The 3-year water demand history for each individual district has been compiled 
in Table 3-2.  During this period, master meters for several of the districts have been out of operation.  
These districts include Bay City, Latimer Road, and Northwood.  As a result of meter malfunctions, 
some data in the following table is either missing or based on approximated figures. 
 
The recent water demand history provided in Table 3-2 has been compared to those demands 
developed in the 2006 Water Master Plan.  The degree to which demands have increased over the 
past few years varies considerably between the various communities.  In the case of Cole Creek there 
has been very little change in water usage characteristics.  Juno Hill, TCCA, and Northwood all show 
a general decline in water usage.  Bay City has experienced a decline in average daily demands, but 
an increase in maximum monthly demands.  The estimated usage for Latimer Road is considerably 
higher, however, without actual meter data, it is impossible to draw an accurate conclusion on recent 
water demand trends. 
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Table 3-2 – Summary of Individual District’s Historic Water Demand 

 2006 2007 2008 06/08 
Average 

2006 Master 
Plan 

City of Bay City1 
ADD  226,046 232,579 229,312 240,597 
MMD  251,806 319,516 285,661 252,926 

Cole Creek Water District 
ADD   6,989 5,895   6,531   6,472 5,764 
MMD 14,252 9,737 15,800 13,263 13,580 

Juno Hill Water Company 
ADD 32,610 27,449 37,141 32,400 30,605 
MMD 37,675 34,759 53,412 41,948 55,935 

TCCA 
ADD 328,848 309,501 329,098 322,483 334,160 
MMD 359,387 370,800 431,300 387,162 402,613 

Latimer Road Water Association2 
ADD 35,796 35,796 35,698 35,764 23,334 

Northwood Water Distric3 
ADD   9,205   8,186   8,164   8,518 10,435 
MMD 17,236   17,236 20,613 

1 Master meter out of operation from 2006 to Feb 2007 
2 Master meter on east side of Latimer Road District out of operation.  Annual water consumption based on an estimated 

monthly average consumption of 1,088,800 gallons. 
3 Master meter for Northwood District out of operation.  Annual water consumption based on an estimated monthly average 

consumption of 249,000 gallons. 
 
The percentage of usage for each district based on the 3-year average demand is presented in Figure 
3-2.  As this table shows, TCCA accounts for over half of the total water usage within the Kilchis 
Regional Water District.  The City of Bay City also represents a significant portion of total usage.  
The remaining four purchasing districts combined for only 13.0% of the entire District’s usage.   
 

Figure 3-2 – Percent Usage for Each District 
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3.3 Water Sold 
 
Water uses within the districts includes agricultural, residential, commercial, and some light 
industrial.  Most districts are predominately residential in nature with a small number of commercial 
and farm users.  The exception is TCCA which is completely commercial, and requires large 
quantities of water in its manufacturing processes.   
 
 
3.3.1 Residential 
 
Table 3-3 presents an estimate of annual residential water sales for each of the individual service 
districts.  Actual water sales billing information was not available for the majority of these districts, 
with the exception of Latimer Road and Juno Hill.  For this reason the data shown in Table 3-3 should 
be used only to provide a general comparison of residential usage within each district. 
 
In Cole Creek and Northwood water districts, customers are charged a flat fee thus the districts do not 
read individual customers meters.  In both of these cases total residential water sales are assumed to 
equal total water usage of each district based on master meter readings (see Table 3-2).  However, the 
meter for Northwood Water District has not been in operation since 2006. 
 
In Bay City meters are read monthly, however, the City’s existing billing system does not allow 
historical information to be accessed and compiled easily.  Therefore, the residential usages for both 
the high- and low-level systems were also estimated.  Total residential sales in the City were assumed 
equal to the total water usage less commercial sales.  As a result, municipal usage and system water 
loss is included with residential sales and as a result are likely to be higher that actual residential 
consumption.  Residential usage in the high-level system was assumed equal to the quantity of water 
pumped into the system from the Doughty Street pump station.  The accuracy of these estimates is 
further decreased by the fact that the City’s master meter on Vaughn Road was out of commission 
until 2007. 
 

Table 3-3 – Annual Residential Water Sales per Individual District (gallons)1 
Water District 2006 2007 2008 Average 
Bay City (High-Level)   28,016,100 28,016,100 
Bay City (Low-Level)   31,808,107 31,808,107 
Cole Creek    2,461,000   1,601,500   2,031,250 
Juno  9,507,900 12,007,800 11,527,800 11,014,500 
Latimer Road 5,387,370   3,597,910   3,762,430   4,249,237 
Northwood 1,460,000     1,460,000 
Total    78,579,194 

1 Most of the information is inferred based on master meter readings and not necessarily actual billing records.   
 
Although Table 3-3 does not necessarily provide accurate information on residential water usage 
within each district, it does provide a basis to make comparisons between the districts.  By far, the 
City of Bay City represents the majority of residential sales, supplying approximately 5.4 times more 
than the second largest service district, Juno Hill.  Residential sales for the four remaining service 
districts range 1.5 to 11.0 million gallons annually.   
 
Average residential usage rates for each district are shown in Table 3-4.  This includes average 
residential usage on a per capita and account basis.  Average usage is simply the average day 
residential use divided by the number of residential accounts.  Per capita usage rates range from a low 
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of 80 gpcd in the Northwood area to a high of 278 gpcd in Cole Creek.  In Bay City, the per capita 
rates range between 118 to 139 gpcd.  With the exception of Cole Creek, per capita usages throughout 
the district appear to be fairly normal.  The average per capita consumption in Oregon is about 111 
gpcd1.   
 

Table 3-4 – Annual Residential Water Usage per Individual District1 

Water District Average Residential Usage 
Per Capita Per Account 

Bay City (High-Level) 139 251 
Bay City (Low-Level) 118 212 
Cole Creek 278 556 
Juno  168 529 
Latimer Road   84 236 
Northwood   80 200 
Average 145 331 

1 Since data is not based on water sales (except Latimer Road and Juno Hill), average residential usage includes water 
  loss within the distribution systems. 

 
It should be noted that the usage rates listed in Table 3-4 are likely to be higher than actual rates.  
Since most of the service districts could not provide actual customer account data, residential sales 
had to be estimated based on the master meter readings for the entire district and therefore water loss 
within the distribution system is included with residential consumption.  For this reason, the 
extremely high usage rates, such as those observed in Cole Creek, may be indicative of severe water 
loss occurring within its distribution system. 
 
The information on residential usage per account will be used to determine the number of equivalent 
dwelling units (EDUs) within the system (See Section 3.4).   
 
3.3.2 Non-Residential 
 
Non-residential users include commercial and industrial customers.  Information on non-residential 
sales was supplied by the individual service districts’ billing records.  Table 3-5 presents annual non-
residential water sales for each district served by the Kilchis Regional Water District.  As this table 
shows, the Tillamook County Creamery Association (TCCA) represents the largest non-residential 
user.  In general, non-residential usage has increased in over the past three years in each of the 
districts.   
 

Table 3-5 – Annual Commercial Water Sales per Individual District (gallons) 
Water District 2006 2007 2008 Average 
Bay City   20,253,880   24,107,900   25,299,793   23,220,524 
Juno        622,000        750,000     1,230,000        867,333 
TCCA 120,029,518 112,968,000 120,450,000 117,815,839 
Latimer Road     5,420,960     5,633,980     5,878,350     5,644,430 
Total 146,326,358 143,459,880 152,858,143 147,548,127 

 
As previously stated, the Bay City system supplies water to 17 commercial and 3 industrial clients.  
The 3 industrial customers include the Pacific Oyster (oyster processing and restaurant), Tillamook 
County Smoker (meat processing and packaging plant) and McRae & Sons (wood processing plant).  
These three users combined to account for nearly 95% of the total non-residential water usage within 

                                                      
1 AWWA Water Distribution Systems Handbook, Larry W. Mays, 2000.  Table 3.1 
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Bay City.  Table 3-6 presents the annual water sales to each of the City’s industrial users.  As this 
table shows, water consumption by the Tillamook County Smoker has had the highest increase in the 
past few years. 
 

Table 3-6 – Bay City’s Industrial Usage (gallons) 
 2006 2007 2008 Average 
Pacific Oyster   6,711,000   9,619,000   8,773,000   8,367,667 
Tillamook County Smoker 11,524,200 12,636,400 14,716,800 12,959,133 
McRae & Sons      516,300      807,500      513,100      612,300 
Total 18,751,500 23,062,900 24,002,900 21,939,100 
% of Non-Residential Use 91.4% 95.7% 94.9% 94.5% 

 
 
3.4 Equivalent Dwelling Units (EDUs) 
 
A dwelling unit is defined as one typical single-family residential dwelling.  Non-residential users 
(commercial, industrial, public facility, etc.) can be described as a number of equivalent residential 
units based on their water consumption compared to the consumption of a residential unit.  The 
number of equivalent dwelling units (EDU's) that a commercial or other non-residential user has can 
be used as a basis for rate structure.  Capacity of a system can be defined based on the ability to serve 
a certain number of EDU's and future checks can be made on system capacity at any time regardless 
of the growth patterns that have occurred in residential, commercial and industrial users. 
 
Based on the residential analysis (Table 3-4), it was determined that the average single-family 
dwelling (single EDU) in the Kilchis Regional Water District uses approximately 331 gpd.  This 
consumption per single EDU can be used to calculate the number of EDUs for other users based on 
average water consumption. 
 
For example, the Tillamook County Smoker used an average of 40,210 gpd in 2008.  This 
consumption is 122 times greater than the average single-family residence, thus is equivalent to 122 
EDUs. 
 
The number of EDUs within the Kilchis Regional Water District is presented in Table 3-7.  The total 
number of EDUs equals 2,179.3. With a service population of 1,795, this equates to 1.21 people per 
EDU. 
 
 

Table 3-7 –EDUs per Individual District (2008) 

Water District EDUs 
Residential Commercial Industrial Municipal Total 

Bay City (High Level) 305.0   0.0          0.0 0.0    305.0 
Bay City (Low Level) 468.0 16.6      198.4 5.0    682.1 
Cole Creek     10.0   0.0          0.0 0.0      10.0 
Juno   57.0 10.2          0.0 0.0      67.2 
Latimer Road   50.0 48.6          0.0 0.0      98.6 
Northwood   21.0   0.0          0.0 0.0      21.0 
TCCA     0.0   0.0    995.4 0.0    995.4 
Total 911.0 69.5 1,193.7 5.0 2,179.3 
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EDU projections are necessary to estimate future water demand and assess the systems’ capacity to 
meet future demands.  Since uses, potential growth, and land use vary greatly between the various 
districts, a single average annual growth rate (AAGR) could not easily be applied to all individual 
districts.  The AAGR for residential accounts was assumed equal to the AAGR developed for 
population projections (See Section 2.2).  No change was assumed for municipal water accounts.  The 
following AAGRs were used for commercial and industrial EDU projections: 
 

• Commercial 
 Bay City – 1.0% AAGR 
 Juno Hill – 1.5% AAGR 
 Latimer Road – 1.0% AAGR 

 
• Industrial 

 Bay City – 2.0% AAGR 
 TCCA – 1.5% AAGR 

 
The projected inventory of EDU is presented in Table 3-8.  Based on this analysis, a total of 2851.5 
EDUs are expected to be serviced within the Kilchis Regional Water Districts by the year 2029.  This 
equates to an increase of 672.3 EDUs within the 20-year planning period with an average AAGR of 
1.35% for the entire Regional District. 
 

Table 3-8 – Projected EDUs per Individual District  
 EDUs 
Water District Residential Comm. Industrial Municipal Total AAGR 
Bay City (High Level)    380.0   0.0        0.0 0.0    380.0 1.11% 
Bay City (Low Level)    572.0 13.1    294.7 5.0    884.8 1.31% 
Cole Creek        10.0   0.0        0.0 0.0      10.0 0.00% 
Juno      78.0 13.7        0.0 0.0      91.7 1.57% 
Latimer Road      59.0 59.3        0.0 0.0    118.3 0.91% 
Northwood      26.0   0.0        0.0 0.0      26.0 1.07% 
TCCA          0.0   0.0 1,340.6 0.0 1,340.6 1.50% 
Total 1,125.0 86.1 1,635.4 5.0 2,851.5 1.35% 

 
 
3.5 Unaccounted Water 
 
Unaccounted water is the quantity of water that is produced, but not accounted for by water sales.  
This quantity includes authorized unmetered uses and water loss.  Authorized unmetered water uses 
include system flushing, backwashing, and construction.  Water loss may be through physical 
sources, such as system leaks, or non-physical sources including water theft or meter inaccuracies.  
System leaks, distribution flushing, meter inaccuracies, backwash water, other unmetered water uses, 
and meter inaccuracies cause production quantities to be higher than consumption quantities.  
 
Typically, unaccounted water is determined through a water audit of a system.  In its most simple 
form, a water audit consists of comparing monthly water production and water sales records.  The 
difference between these quantities equals the unaccounted water in the system, usually expressed as 
a percentage of total water production.  Water audits become more detailed as more information is 
obtained and recorded.  For example, estimates for water used during system flushing, production, 
construction, or loss during breaks provide important information. 
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Currently it is not possible to estimate water loss in the Kilchis Regional Water District, or in many of 
the individual water districts.  Due to dysfunctional water meters, an accurate account of water sold to 
each district is not available.  These meters are scheduled to be replaced this year.  Once this is 
completed, the District should begin implementation of an on-going water auditing system. 
 
Additionally, individual districts should be more proactive in maintaining water usage data.  Each 
district should be encouraged to collect water usage data from each customer meter and maintain 
accurate records of this data.  The frequency of collection could be monthly, bimonthly or semi-
annually depending on the resources of each district.  This information is important to determine the 
amount of water loss occurring within each service area.  If significant water loss is determined to 
exists, the district should proceed with necessary correction.   
 
Municipalities should take efforts to reduce water loss to 15% or less according to State standards.  If 
15% loss is easily achieved, the municipality should strive to reduce loss to 10%.  Due to the age and 
size of the piping system, and the lack of location records for some pipelines, it may be unlikely that 
the Kilchis Regional Water District will be able to maintain water loss less than 15%.  However, the 
District should strive to reduce water loss, identify any unmetered users and to replace meters 
wherever possible.  If all the meters are made accurate, municipal usage (i.e. system flushing, fire 
fighting, etc.) is quantified and all unmetered users are eliminated, a much more accurate picture of 
water loss could be formed.   
 
 
 
3.6 Projected Water Demand 
 
The goal of projecting future water demand is not to build larger facilities to accommodate excessive 
water consumption, but rather to evaluate the capability of existing systems and to size new facilities 
for reasonable demand rates.    
 
3.6.1 Design Unit Values 
 
Design unit values are used to project future water demands.  These values will be used in 
conjunction with EDUs projections to calculate the future water demands for the entire Kilchis 
Regional Water District and each of the individual service districts. 
 
Typically unit demands are simply calculated by dividing water demands for the total number of 
EDUs served by the system.  However, due to the complex nature of the District and a general lack of 
accurate water data for each of the single districts, this method did not produce satisfactory results.  
As a consequence an alternative method has been established.  The method used in this plan heavily 
relies on peaking factors. 
 
The design ADD for each district was determined as the percentage of each district’s portion of 
annual water production (see Figure 3-2 and Table 3-1).  MMD, MDD, and PHD were developed 
based on appropriate peaking factors for each service district.   
 
The estimated ADD and the various peaking factors utilized by this analysis are shown in Table 3-9.   
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Table 3-9 – Design Criteria 
ADD  
(gpd) 

Percent  
Total Usage  

Peaking Factors 
MMD MDD PHD 

Kilchis Regional 690,000 100.0% 1.2 2.0 4.1 
Bay City (Upper) 82,900   12.0% 1.2 1.8 4.0 
Bay City (lower) 168,900   24.5% 1.3 2.4 4.0 
Cole Creek     7,000     1.0% 2.0 3.3 5.0 
Juno   35,000     5.1% 1.3 2.7 4.5 
TCCA 348,400   50.5% 1.1 1.7 4.0 
Latimer   38,600     5.6% 1.2 2.7 4.5 
Northwood     9,200     1.3% 1.7 3.0 5.0 

 
The design criteria presented in the previous table and system EDU calculations (Table 3-8) were 
used to develop current unit water demand values for the entire Kilchis Regional water system as well 
as for each of the individual purchasing districts.  These unit demands are listed in Table 3-10. 
 

Table 3-10 – Unit Water Demands 
Unit Demands (gpd/EDU) 

  ADD MMD MDD PHD 
Kilchis Regional System 315 380 640 1,290 
Bay City (High-Level) 270    325    490 1,080 
Bay City (Low-Level) 250    325    595    990 
Cole Creek 700 1,400 2,310 3,490 
Juno 520    680 1,410 2,345 
TCCA 345    385    600 1,400 
Latimer 390    470 1,060 1,760 
Northwood 440    745 1,310 2,190 

 
 
3.6.2 Projected Demand 
 
The projected 20-year water demand for the Kilchis Regional Water District is presented in the 
following table.  This table also lists the forecasted demands for each of the purchasing water systems 
within the District.   
 

Table 3-11 – Projected 20-Year Water Demand 
 Future 

EDUs 
Future Water Demands (gpd) 

ADD MMD MDD PHD 
Kilchis Regional System 2,851.5 898,200 1,083,500 1,824,900 3,678,400 
Bay City (High-Level)    380.0 102,600    123,500    186,200    410,400 
Bay City (Low-Level)    884.8 221,200    287,600    526,500    876,000 
Cole Creek      10.0     7,000    14,000      23,100      34,900 
Juno      91.7   47,700      62,375    129,300    215,100 
TCCA 1,340.6 462,500    516,100    797,700 1,876,900 
Latimer    118.3   46,100      55,600    125,400    208,200 
Northwood      26.0   11,400      19,400      34,200      56,900 

 
It should be again restated that due to lack of accurate meter information, the above demands have 
been developed based on limited data requiring numerous assumptions and estimates to be made.  As 
the City repairs and/or replaces master meters these demands should be updated. 
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 Section 

44     Existing System 
 
 
 
4.1 Introduction 
 
The Kilchis Regional Water District (PWS #4100079) is operated by the City of Bay City.  As 
previously noted, the Regional District sells water in bulk to six separate water districts, associations, 
and corporate users, including the City of Bay City, Cole Creek Water District (PWS #4105362), 
Juno Hill Water Company (PWS #4100889), Latimer Road Water Association (PWS #4100881), 
Northwood Water District (PWS #4100885), and the Tillamook County Creamery Association 
(TCCA).  The Wilson River Water District (PWS #410896) also purchases water from the Kilchis 
Regional Water District as an emergency source.  The Regional District manages the supply and 
transmission of water for each of these bulk customers. 
 
The purpose of this section is to detail the existing facilities of the Kilchis Regional Water District 
water system.  In addition to the system descriptions, the condition and capacity of each component 
will be assessed.  Information in this section was obtained from the City staff, field investigations, 
individual district water surveys, project drawings and as-builts, and from previous planning 
documents. 
 
 
 
4.2 Water Supply
 
The Kilchis Regional Water District utilizes two wells that are located at Dill Bar on the Kilchis River 
in Township 1S Range 9W Section 33.  The water from these wells is directly influenced by the 
Kilchis River.  This has resulted in extremely good well yields, but also may put the source at risk for 
surface water contamination. 

The District’s two wells were drilled in 1975 (Well #1) and 1980 (Well #2).  Each well is 12 inches in 
diameter and 60 feet deep.  During well tests, the yield of Well #1 was 1200 gallons per minute (gpm) 
with a 3-ft drawdown after 24 hours and Well #2 yielded 1000 gpm with a 3.5-ft drawdown after 24 
hours.  Recovery for both wells was within 30 seconds.  Copies of the well logs can be found in the 
appendix. 
 
Since the creation of the Kilchis Regional Water District, the reliability of the wells has been 
consistently good, resulting in an adequate supply for the District, even during low flow years on the 
Kilchis River.  A detailed Source Water Assessment Report for the District was completed in May of 
2003 by the Oregon Association of Water Utilities, Groundwater Specialist. 
 
 
4.2.1 Water Rights 
 
The water used by the Kilchis Regional Water District is permitted by the Oregon Department of 
Water Resources (OWRD).  The water right to withdraw water from the Regional District’s two wells 
on the Kilchis River is owned by the City of Bay City.  This right allows for withdrawals up to 20.0 
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cfs (12.9 MGD), which is more than sufficient to support the District’s water demand well into the 
future.   
 
The City of Bay City has a total three water right permits, which include two surface rights and one 
reservoir right.  A summary of these water rights is presented in Table 4-1.  Copies of water right 
permits, certificates, and orders are found in appendices. 
 

Table 4-1 – City of Bay City’s Water Rights Summary 

Source Permit Cert. Priority Date Permitted Rate 

Kilchis River  S 4385 --- 8/10/1973 20.0 cfs (8,977 gpm) 

Patterson Creek R 1287 21584 12/6/1951 3.3 af (1.1 mg) 

Patterson Creek S 20895 21585 5/9/1991 1.0 cfs (449 gpm) 

 
It is assumed that the Kilchis Regional Water District could utilize any of the above water rights if 
proper infrastructure was available.  Currently the Regional District only utilizes the right on the 
Kilchis River, however, this main water right has not been certified by the OWRD.  In order to certify 
a water right, it must be put to full beneficial use.  Permits for water right include a deadline for full 
application of water use.   
 
The Kilchis River water right permit originally had an October 1, 1981 deadline for full beneficial 
use; however, this deadline has been extended several times.  The last extension extended the 
deadline to October 1, 1995, which has long expired, and City needs to apply for an additional 
extension to certify the permit.  New State rules allow for extensions of 40 years or longer.  It is very 
likely that as a condition to extend the City’s water right permit, the OWRD will require the 
development and approval of a Water Management and Conservation Plan (WMCP). 
 
 
4.2.2 Intake  
 
The Kilchis Regional Water District utilizes two wells with a natural gravel collection bed system.  
Although this source has been shown to be under influence of surface water, no filtration is required 
to meet treatment compliance.  The treatment of the raw source water includes pH control and 
disinfection.  
 
Pumps
 
Each well is equipped with a vertical turbine pump rated at 500 gpm.  These pumps have a combined 
capacity of approximately 900 gpm.  The pumps have been in place since the wells were originally 
drilled, although both were rebuilt around 1996.  The pumps are operated with a 40Hp, 230/460 V, 60 
Hz, 3-phase, 1780 rpm US Electrical Motor.  Well pump #1 is located in the main control building, 
adjacent to the chlorine building.  Well pump #2 is located in a separate building.  Each pump is 
metered with a magnetic meter.  The meter for Well #2 was replaced in 2008.
 
Raw water pumping equipment should be sized to provide the design maximum daily demand (MDD) 
with 18 hours or less of operation.  To meet this criterion, the existing system would require a 
minimum capacity of 1,280 gpm, which is 42% higher than the existing intake pumps combined 
capacity.  The projected MDD will require a minimum capacity of 1,690 gpm.  As a result of the 
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insufficient capacity of its well pumps, the Regional system is heavily reliant on stored water to meet 
peak demands. 
 
Operation of the pumps is controlled by a telemetry system that activates the pumps based on the 
water level in the Willowbrook Reservoir near Bay City (see Section 4.4).  The pumps can also be 
controlled by the SCADA system located at Bay City’s wastewater treatment plant or manually at the 
well site.   
 
There are no alarms or autodialer system to alert operators of the presence of or potential for 
problems occurring in the water system (i.e. loss of power, rapid water level drop, etc.).  The City has 
indicated that these items have already been budgeted for and will be installed in the current fiscal 
year. 
 
Auxiliary power for the pumps is provided with a 27 kW diesel fueled backup generator installed in 
1997, which also operates the system’s chemical injection pumps (see below).  The generator is 
regularly maintained and automatically exercised each week and is in good working condition.   
 
Treatment
 
Water treatment for the Kilchis Regional Water District is limited to disinfection using chlorine gas 
and acid-alkaline (pH) balance with sodium carbonate (soda ash). 
 
As the well pumps start-up, chlorine is injected directly into the supply well using a vacuum system.  
Approximately 1 lb of chlorine is used per day to attain an average chlorine residual of 0.24 mg/L.  In 
the event of a power failure, the backup generator at the well pump also powers the injection system. 
 
In 1999 the Regional District began adding sodium hydroxide (caustic soda) to the water at the 
wellheads in order to balance the pH of the water to reduce lead and copper concentrations in the 
system’s drinking water.  However, the caustic soda was not able to consistently maintain pH and as a 
result the 2008 lead & copper testing showed copper levels were exceeded.  In 2009 the caustic soda 
was replaced with soda ash.  Lead and copper concentrations will be retested in the summer of 2009.  
As with the chlorine, the soda ash is injected into the water at the wellheads once the pumps turn on. 
 
 
4.2.3 Conditions & Deficiencies 
 
The Kilchis Regional Water District has sufficient source capacity to meets its water needs through 
the 20-year planning period and beyond.  The existing intake and treatment components have been 
well maintained and are in good operating condition.  However, based on the above analysis of the 
Kilchis Regional water supply, the following deficiencies have been noted: 
 

� Water Right Permit for the Kilchis River water right needs to be extended. 
 

� Extending water right permit will likely require the District to develop a Water Management 
& Conservation Plan (WMCP). 
 

� Existing intake pumps appear to be in good condition, however do not have adequate capacity 
to meet current or future sizing requirements. 
 

� Additional alarms and controls for the system should to be installed including a chlorine 
alarm, constant pH probe, and autodialer.   
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4.3 Transmission System 
 
The transmission system includes those sections of pipe that deliver water from the well source to the 
various storage facilities as well as to each of the individual service districts.  Figure 4-1 provides a 
schematic map of the existing Kilchis Regional Water District transmission system.  This map is 
based on information from previous planning documents, as-built drawings, and Bay City staff. 
 
A general description of the Kilchis Regional Water District’s transmission system is provided in the 
2006 Water Master Plan Update: 

Water is pumped from the well house through approximately 1,300 feet of 18-inch ductile 
iron water main.  This main runs along the southerly edge of the Kilchis River Forest Road to 
Kilchis River Road.  The Cole Creek Water District taps the 18-inch main at Curl Road with 
a 4-inch diameter PVC main and a master meter.  At the intersection of Kilchis River Road 
and Alderbrook Road, the 18-inch main ends and wyes to two 10-inch PVC mains.  One 10-
inch main runs westerly along Alderbrook Road to Vaughn Road, northwesterly on Vaughn 
Road to the Bay City master meter at the intersection of Vaughn Road and Bewley Road.  
This main continues within the Bay City water service area to feed the 200,000-gallon 
Willowbrook Reservoir off of Doughty Road.   
 
The second 10-inch main at the intersection of Kilchis River Road and Alderbrook Road 
continues southerly along Alderbrook Road to Highway 101.  Continuing south on the east 
side of Highway 101 the 10-inch main supplies water to the 500,000-gallon reservoir on Juno 
Hill.  It then continues on to supply Juno Water Company and the Tillamook County 
Creamery Association, ending at the intersection of Highway 101 and Latimer Road.  From 
this point, the waterline changes to an 8-inch diameter PVC.  The 8-inch main extends east on 
Latimer Road, serving the Latimer Road Water Association and ending at the master meter 
and booster pump for the Northwood Water District. 

 
Since the completion of the District’s 2006 Water Master Plan, several improvements to the 
transmission system have been made.  These improvements include:  
 

� Replacing 570 feet of 10-inch mainline on Highway 101 
� Replacing 1,600 feet of 8-inch mainline on the west end of Latimer Road 

 
Over the past few years the Kilchis Regional Water District and the City of Tillamook Bay have been 
in the process of developing an intertie between the two systems.  This intertie would provide an 
emergency source of water to both water systems.  The cities of Bay City and Tillamook are currently 
in the process of securing funding for this project.  It is expected that the intertie project will be 
completed within the next few years. 
 
 
4.3.1 Piping Network 
 
The Kilchis Regional Water District transmission system includes approximately 9.4 miles of pipeline 
ranging in size from 18-inch diameter to 8-inch diameter.  An inventory of the existing transmission 
pipelines is provided in Table 4-2. 
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Table 4-2 – Transmission Pipeline Inventory 

Pipe Size & Material Approx. Length 
18-in      DI   13,000 
10-in   PVC 21,100 
  8-in   PVC 15,500 

Total 49,600 
 
 
Much of the existing transmission system has been in place since its construction 1980 and is in 
relatively good condition.  The major exception is the section along Alderbrook Road between 
Kilchis River Road and Highway 101.  This section of pipeline was constructed using thin-walled 
PVC material and installed within the designated 100-year flood plain.  The soil often experiences 
period of prolong saturation and there is evidence of flooding in the area, which has likely contributed 
to breaks in the area.   
 
The 10-inch section of pipeline feeding the Juno Hill Reservoir has also experienced frequent breaks.  
These breaks have been associated with localized washouts of the roadway. 
 
Fire hydrants are located sporadically throughout the Regional District’s transmission system.  The 
largest concentration of fire hydrants is along Latimer Road.  Aside from this area and within the Bay 
City’s distribution system, the presence of fire hydrants is severely limited.  Based upon the 2007 
Oregon Fire Code Appendix C - Fire Hydrants Location and Distribution, average hydrant spacing for 
a fire demand of 1,750 gpm or less is 500 ft., for 2,000 gpm is 450 ft., and for 3,000 gpm is 400 ft.   
 
 
4.3.2 Metering System 
 
Master meters were installed for each of the purchasing districts by September of 1988.  The number 
of meters associated with each purchasing district and a description of their general location are 
provided in Table 4-3.  Master meters are also shown on existing transmission system map (Figure 
4-1). 
 
 

Table 4-3 – Metering Location for Each Purchasing District 
Service District Meter Location 
Bay City Two master meters: Alderbrook Road and Vaughn Road 

Cole Creek Water District Kilchis River Road connection 

Latimer Road Water Association Two meters on either side of the service district 

Juno Hill Water Company Eight meters at various locations on 10-in main between 
18-in transmission line to Juno Hill  

Northwood Water District Northwood pump station 

Wilson River Water District Intersection of Latimer Road & Wilson River Loop Road 

TCCA West side of property 
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Over the past several years, several of the master meters have not been operational for prolonged 
periods of time.  The meters on Vaughn Road and on the west side of Latimer Road service area have 
been recently replaced.  Currently the east meter on Latimer Road and the Northwood master meters 
are out of service.  New replacement meters have been purchased and are planned to be installed in 
the summer of 2009. 
 
The City of Bay City is charged with maintaining master meters.  Currently there is no meter 
inspection program that regularly tests and calibrates master meters to ensure they are functioning 
properly.   
 
 
4.3.3 Conditions & Deficiencies 
 
In general the transmission system for the Kilchis Regional Water System appears to be in good 
operating conditions with the exception of the following: 
 

� Several sections of pipeline that have been prone to breaks.  These sections include the 
pipeline along Alderbrook Loop Road and the section serving the Juno Hill Reservoir.  These 
sections should be replaced. 
 

� Due to lack of fire hydrants, fire protection criteria are not met within most of the 
transmission system.  This item will be addressed in more detail in Section 4.5, which 
discusses each of the service districts’ distribution systems. 

 
� Faulty master meters have been an ongoing problem for the Kilchis Regional Water District.  

Currently there are two meters that are not functioning, which are planned to be replaced in 
this year.  However, the ongoing problems indicate that the system should implement a 
metering program that regularly tests and calibrates master meters.  This will provide the 
Regional District with a proactive approach to identify and repair or replace troublesome 
meters before the meter fails entirely. 

 
 
 
4.4 Water Storage 
 
Two water storage reservoirs are utilized for general use in the Kilchis Regional Water District.  
Several of the individual districts also own and operate their own storage reservoirs.  This includes 
the City of Bay City and Northwood, which require additional storage for their high-level pressure 
systems and TCCA, which maintains storage for fire suppression. 
 
 
4.4.1 General Storage 
 
The two general use reservoirs in the Regional District include the Juno Hill Reservoir and the 
Willowbrook Reservoir.  Both are steel reservoirs that were constructed in 1980 at an elevation of 
212.5 feet.  The Juno Hill reservoir is situated off of Highway 101 on Juno Hill, just north of the 
Tillamook County Creamery.  The Willowbrook reservoir is located off of Willowbrook Drive, east 
of Bay City.  Both reservoirs are fed directly from the well intake pumps.  Information regarding 
these reservoirs is provided in Table 4-4.   
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Table 4-4 – Specifications for General Use Reservoirs 
Juno Hill Reservoir 
Year Constructed 1980 
Capacity 500,000 gallons 
Material Fabricated Steel 
Diameter 52 feet 
Height 32 feet 
Base Elevation 212.5 feet 
Willowbrook Reservoir 
Year Constructed 1980 
Capacity 200,000 gallons 
Material Fabricated Steel 
Diameter 33 feet 
Height 32 feet 
Base Elevation 212.5 feet 

 
The Willowbrook Reservoir has a transducer to sense the water level.  Based on the water level at this 
reservoir, the Kilchis River well pumps are activated via the master radio at the Bay City wastewater 
treatment plant.  
 
Both reservoirs were inspected by divers during the 2000/2001 budget year and were found to be in 
good condition with no visible problems.   
 
 
4.4.2 Individual Districts’ Storage 
 
Bay City High-Level System
 
Storage for the high-level service area in Bay City is provided by the Baseline Reservoir and the 
Pennsylvania Ave Reservoir.  A booster station on Doughty Road pumps water from the Kilchis 
Regional (low-level) system to the Baseline Reservoir.  The Baseline Reservoir is a steel tank located 
east of Bay City off of Baseline Road.  The Pennsylvania Ave Reservoir, located on Pennsylvania 
Avenue northeast of the city limits.  Construction on the Pennsylvania Ave Reservoir was completed 
in February 2009.  This reservoir is fed through the distribution system from the Baseline Reservoir.  
The general specifications for the high-level reservoir are provided in the following table: 
 

Table 4-5 – Specifications for Bay City’s High-Level Reservoirs 
Baseline Reservoir 
Year Constructed 1980 
Capacity 100,000 gallons 
Material Fabricated Steel 
Diameter 27 feet 
Height 24 feet 
Base Elevation 302 feet 
Pennsylvania Ave Reservoir  
Year Constructed 2008 
Capacity 500,000 gallons 
Material Glass-Fused Steel 
Diameter 59 feet 
Height 28 feet 
Base Elevation 298 feet 
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The Baseline Reservoir was also inspected by divers during the 2000/2001 budget year and found to 
be in good condition with no visible problems.  No problems have been reported with the 
Pennsylvania Ave Reservoir since it has been in operation. 
 
Northwood Water District
 
The general elevation of the Northwood Water District is higher than can be severed by the reservoirs 
(Juno Hill and Willowbrook) in the Regional System.  In order to maintain sufficient water pressure 
throughout its distribution system, Northwood utilizes a pump station which pumps water from the 
Kilchis Regional system to a 15,000-gallon steel reservoir at an elevation of approximately 400 feet.  
Information on this reservoir is limited, but no known structural or operational deficiencies have been 
reported. 
 
Tillamook County Creamery Association
 
The TCCA fire reservoir is on a separate distribution system which is dedicated to fire fighting for 
TCCA only.  The fire tank has a volume of 220,000 gallons.  No deficiencies with this tank have been 
reported. 
 
 
4.4.3 Storage Requirements 
 
Storage requirements for a community water system must meet both domestic and fire protection 
storage sizing criteria. 
 
Domestic Storage Required:  Equalization and emergency storage amounts are typically referred to as 
“domestic storage.”  
 
Equalization storage is typically set at 25% of the MDD to balance out the difference between peak 
hourly demand and supply capacity so that these variations in demand are not imposed on the water 
supply source. 
 
Emergency storage is required to protect against a total loss of water supply such as would occur with 
a broken transmission line, an electrical outage, equipment breakdown, or natural disaster.  This is 
determined by the larger of two methods:  
 

1. Emergency storage should be equal to 100% of the maximum daily demand (MDD) 
assuming that water use would be restricted during times of emergencies.   
 

2. Emergency storage should be equal to 3 times the average daily demand (ADD).   
 

For the Kilchis Regional Water District, the second method results in the larger storage requirements 
and will therefore be used to determine storage needs. 
 
Fire Protection:  Fire reserve storage is needed to supply fire flow throughout the water system to 
fight a major fire.  The fire reserve storage is based on the maximum flow and duration of flow 
required to confine a major fire.  The guidelines published in "Fire Suppression Rating Schedule" by 
the Insurance Services Office (ISO) are typically used to determine the required fire flow and fire 
reserve storage.   
 



Kilchis Regional Water District Section 4 
Water System Master Plan Update Existing Water System

 
HBH Consulting Engineers, Inc. 4-9 

Fire storage should be sufficient to provide at least 2 hours of the needed fire flow.  Fire storage is 
typically based on providing a flow of 1,000 gpm for 2 hours in small communities.  This results in a 
fire storage requirement of 120,000 gallons.  Commercial, industrial and institutional buildings 
require higher flows.  Determination of these flows is unique to each building under consideration 
and involves detailed surveys of construction (type and area), occupancy (combustibility), exposure 
(construction type, distance, length/height of wall) and communications (openings).  However, for the 
purpose of this planning effort, it is assumed that a fire flow of 2,500 gpm for 2 hours is sufficient for 
commercial and industrial buildings. 
 
 
4.4.4 Storage Capacity Assessment 
 
Kilchis Regional Water District – General Storage Requirements 

The Kilchis Regional District has approximately 700,000 gallons of treated water storage available 
for its general system provided by the Juno Hill and Willowbrook reservoirs.  Storage requirements 
for this system are presented in the following table: 
 

Table 4-6 – Current and Projected Storage Needs for the  
Kilchis Regional Water District1

Current Conditions 2029 Conditions 
ADD (gpd)    607,100    795,600 
MDD (gpd) 1,247,200 1,638,700 
Storage Requirements: 

Emergency Storage  1,821,300 2,386,800 
Equalization Storage     311,800    409,700 
Fire Protection     300,000    300,000 

Total Storage Requirements 2,433,100 3,096,500 
Existing Storage Available    700,000    700,000 
Storage Deficiency 1,733,100 2,396,500 

1 Current and future demand conditions do not include the ADD or MDD for Bay City’s high-level System.  It is assumed 
that storage for the high-level system will be solely provided by the high-level reservoirs on Baseline and Pennsylvania 
Ave. 

As Table 4-6 shows, the current and future storage requirements greatly exceed what is available 
from the two existing reservoirs.  In fact current storage capacity provides only 28.8% of current 
needs and only 22.6% of projected future needs.  The problem of insufficient storage is further 
compounded by the fact that the existing intake pumps are undersized which puts a heavier burden on 
the storage reservoirs to meet typical peak demands.   
 
The lack of adequate storage has been repeatedly identified in previous planning efforts dating back 
to the 1992 Water Distribution Study for Kilchis Regional Water System.  Since this initial plan, the 
storage deficiency in the Regional District has nearly doubled, however no new storage reservoir 
serving the entire Regional system has been constructed. 
 
Bay City High-Level System

Bay City’s high-level water system has 600,000 gallons of available storage.  Since this system is 
isolated from the rest of the Regional system, none of this storage is available for general use by the 
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other service districts.  Storage requirements for the Bay City high level system are presented in the 
following table: 
 

Table 4-7 – Current and Projected Storage Needs for Bay City’s High-Level System 
Current Conditions 2029 Conditions 

ADD (gpd) 82,900 102,600 
MDD (gpd) 149,100 186,200 
Storage Requirements: 

Emergency Storage  248,700 307,800 
Equalization Storage    37,300   46,600 
Fire Protection  120,000 120,000 

Total Storage Requirements 406,000 474,400 
Existing Storage Available 600,000 600,000 
Storage Surplus 194,000 125,600 

As Table 4-7 shows, the existing available storage in Bay City’s high-level system is more than 
sufficient to meet the system’s storage demand through the 20-year planning period.   

Northwood System

Due to its elevation, the Northwood Water District is hydraulically separated from the general Kilchis 
Regional system and as a result Northwood must maintain and operate its own reservoir to provide 
adequate water pressure to its customers.  Ideally, separated water systems (like the Bay City high-
level system) should be able to provide adequate storage to meet domestic and fire protection storage 
requirements.  This would provide the service area with adequate storage in the case of a major pump 
failure or break in transmission line.   
 
The Northwood Water District owns and maintains a 15,000-gallon reservoir as part of its individual 
distribution system.  Storage requirements for this system are presented in the following table: 
 

Table 4-8 – Current and Projected Storage Needs for Northwood System 
Current Conditions 2029 Conditions 

ADD (gpd)   9,200 11,400 
MDD (gpd) 27,600 34,200 
Storage Requirements: 

Emergency Storage    27,600   34,200 
Equalization Storage      6,900     8,600 
Fire Protection  120,000 120,000 

Total Storage Requirements 154,500 162,800 
Existing Storage Available   15,000   15,000 
Storage Deficiency 139,500 147,800 

As Table 4-7 shows, the existing storage provided by the Northwood district is not sufficient to meet 
its current or future storage needs.  In order to meet these needs, the district would need to construct 
an additional 150,000 gallons of storage, the majority of which is due to fire protection requirements.  
Because this reservoir would solely serve the Northwood district, this project would be ineligible for 
funds from the Kilchis Regional Water District.   
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Constructing such a large reservoir would likely be cost prohibitive for the small service district.  If a 
new reservoir cannot be constructed, then the district should ensure that its pump station has 
sufficient backup capabilities including pump redundancy and auxiliary power.  The district may also 
consider installing fire flow pumps at its pump station to meet fire protection requirements. 

4.4.5 Conditions & Deficiencies 

All the reservoirs which serve the Kilchis Regional Water System and the individual service districts 
are in reportedly good operating conditions.  The major deficiency is associated with a severe lack of 
storage capacity in the general Kilchis Regional water system.  Currently, required storage needs 
exceed capacity by over 1.7 million gallons.   This deficiency is expected to increase to nearly 2.4 
million gallons by the end of the 20-year planning period. 

 
4.5 Distribution Systems 
 
Each of the distribution systems are owned and maintained by the individual service districts, 
separately from the Kilchis Regional system.  Information on each of the service district’s distribution 
system is based on information obtained from each district and shown in Figure 4-2 through Figure 
4-6.  This information depicted on these figures and described below is accurate to the best 
knowledge available at this time of this report.  As additional information is obtained, this Plan 
should be updated accordingly. 
 
 
4.5.1 City of Bay City 
 
The distribution system for the City of Bay City is presented in Figure 4-2.  The City constructed 
major improvements to its distribution system in 1980, which included increasing the size of many 
pipelines and replacing some of the older steel lines with PVC material pipelines.  As previously 
noted, the Bay City distribution system is separated into two pressure zones based on the area’s 
topography.   
 
The low-level system serves those areas in an approximate elevation range of 8-feet to 100-feet and 
includes all commercial water users. The Juno Hill and Willowbrook reservoirs provide storage for 
this area.  Water use in the area includes a mixture of residential, commercial, and industrial.  The 
general limits for the area include the downtown corridor between Pacific Street and ‘D’ Street and 
the area south of Seattle Street. 

The high-level system serves those areas above 100-feet in elevation.  The limits for this zone include 
the area north of Pacific Street and the region between ‘D’ Street and Seattle Street.  This area is 
entirely residential with a mixture of single- and multi-family dwellings.  The storage for the high 
level pressure zone is provided by the Baseline Reservoir and the new Pennsylvania Ave Reservoir.  
The system is fed using the booster pump station located on Doughty Road.   
 
The City of Bay City’s distribution system includes approximately 19 miles of pipeline ranging in 
size from 2-inch to 10-inch.  The majority of the pipelines are 6- and 8-inch PVC material.   
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Table 4-9 - Bay City Distribution Piping Inventory 
Pipe Size  

& Material 
Pipeline Length (ft) 

Total
Low-Level High-Level 

2-in PVC   6,900      900   7,800 
4-in PVC   1,800 ---   1,800 
6-in Steel   2,500 ---   2,500 
6-in PVC 27,800 16,000 43,800 
8- in PVC 12,000 18,100 30,100 
10-in PVC   9,700   4,500 14,200 

Total 60,700 39,500 100,200 

The system also includes 35 fire hydrants in the high-level area and 47 hydrants in the low-level 
region.  Typically hydrant spacing is less than 500 feet, which meets the International Fire Code 
hydrant spacing requirements.  However, there are still some areas that do not meet this requirement. 

As noted previously, the City of Bay City owns and operates a booster pump station as part of its 
distribution system.  This station pumps water from the low-level system to the Baseline Reservoir, 
which feeds the high-level system.  The booster station is located on Doughty Road midway between 
Bewley Street and Willowbrook Drive.  That station was constructed in 1980 and consists of two 
submersible single-phase pumps that were replaced in 2002.  Each of the 5-hp pumps is rated at 100 
gpm.  Auxiliary power to the booster station is provided by a 23-kW propane generator.   
 
As noted 2006 Water Master Plan Update, this booster station is in good condition.  However, the 
station is slightly undersized to meet current MDD with 18 hours of operation with only one pump 
operating.  To do so would require each pump to have a minimum pump capacity of 140 gpm.  To 
meet future pumping requirements, the pumps would need a minimum capacity of 175 gpm. 
 
The existing distribution system is a collection of pipes of differing materials and diameters with 
many dead ends and redundant lines, particularly in the low-level system.  Some areas experience low 
pressures and low flows due to inadequately sized service lines. 
 
All service to the downtown area, and the areas between ‘D’ street and Main street, is fed though a 
single 10-inch diameter PVC line that runs on the west side of Hwy 101.  At ‘B’ Street, a 6-in line 
crosses the highway to serve the low level system between Pacific Street and ‘D’.  This is the only 
pipeline that runs from the lower system to the business district (including Pacific Oyster).  Similarly 
to the low-level high system, the high-level system includes a single straight run with no redundancy 
or looping.   

4.5.2 Cole Creek Water District 
 
Prior to the 1980 intertie with Kilchis Regional Water District, the Cole Creek Water District was 
supplied by wells operated by the Tillamook County Creamery Association.  The existing distribution 
system for the Cole Creek Water District includes approximately 4,600 feet of PVC pipelines which 
extends along Curl from the districts connection point on Kilchis River Road and is presented in 
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Figure 4-3.  The majority of these lines (84.5%) are 4-inch diameter pipe.  An inventory of the 
existing piping within the district is provided in Table 4-10. 
 

Table 4-10 – Cole Creek Distribution Piping Inventory 
Pipe Size & Material Pipeline Length (ft) 

2-in PVC    710 
4-in PVC 3,870 

Total 4,580 
 
There are no fire hydrants in the proximity of the Cole Creek region.  However, even if hydrants were 
present, the 4-inch service main is inadequately sized to supply the need flows for fire protection. 
 
Cole Creek has the highest unit water use of any of the other purchasing districts.  This may be an 
indicator of high water loss due to leaks in this system.   
 
 
4.5.3 Juno Hill Water Company 
 
The Juno Hill distribution system is shown in Figure 4-4.  Juno Hill’s system was originally 
constructed in 1949 and is composed of primarily plastic pipes.  The following table provides an 
inventory of the piping in the distribution system.  Juno Hill Water Company is responsible for 
maintaining nearly 14,300 linear feet of piping.  This includes approximately 6,100 feet of 10-inch 
diameter piping that is part of the Kilchis Regional transmission system.   
 
 

Table 4-11 – Juno Hill Distribution Piping Inventory 
Pipe Size & Material Pipeline Length (ft) 

   1-in PVC      700 
1.5-in PVC   1,840 
   2-in PVC   2,250 
   4-in PVC   3,380 
 10-in PVC   6,100 

Total 14,270 
 
 
The Juno Hill Water Company also operates a small booster pump station to service customers at 
higher elevations.  The station is located on Juno Hill Road and situated on the edge of a steep 
hillside.  It appears the area surrounding the station is not stable and there is some evidence that the 
station may be sliding down the hill.  Furthermore, due to its elevation, minimum pressure at the 
station nears 20 psi, which makes it difficult for the system to maintain minimum pressure 
requirements at high service elevations. 
 
There are no fire hydrants in the Juno Hill service area.  Furthermore, small service lines in much of 
the service are inadequately sized to supply the need flows for fire protection. 
 
The Juno Hill area has a high potential for future growth, especially along Boquist Road.  Currently, 
this area is served by a 1- and 1.5-inch service line.  The existing pipelines in this area should be 
upgraded in order to support new growth. 
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4.5.4 Latimer Road Water Association 
 
The distribution system for the Latimer Road Water Association was constructed in 1980 and 
presented in Figure 4-5.  An inventory of the Latimer Road distribution system is provided in the 
following table.   
 

Table 4-12 – Latimer Road Distribution Piping Inventory 
Pipe Size & Material Pipeline Length (ft) 

1-in PVC   5,250 
2-in PVC      970 
8-in PVC   8,800 

Total 15,020 
 
This district is bisected by the 8-in Regional transmission line.  The Latimer Road Water Association 
is responsible for maintaining the transmission line within its district borders.  Latimer Road’s 
distribution network also consists of 1- and 2-inch PVC service lines, which are used to provide 
service to its customers north of Latimer Road.    
 
The Latimer Road district also has 4 fire hydrants located along Latimer Road.  Average hydrant 
spacing is estimated to be 2,000 feet, which exceeds the 500-ft requirement by the Oregon Fire Code 
 
This is also good potential for future growth in this area, especially north of Latimer Road.  Currently, 
this area is served by 1- and 2-inch service lines.  These lines should be upgraded to accommodate 
future development. 
 
 
4.5.5 Northwood Water District 
 
The Northwood Water District’s distribution system is shown in Figure 4-6.  The system was 
originally constructed in 1975.  Due to the area’s topography, it operates at a different pressure zone 
than the general Kilchis Regional Water District transmission system.   
 
Northwood’s distribution system includes approximately 6,400 feet of pipeline ranging size from 1.5- 
to 6-inch diameter.  As shown in Table 4-13, the majority of the system is constructed with PVC pipe 
material, although there are still some sections of steel line in the system.  There is also one fire 
hydrant in the system located across the street from the Northwood booster station. 
 

Table 4-13 – Northwood Distribution Piping Inventory 
Pipe Size & Material Pipeline Length (ft) 

1.5-in PVC    700 
2-in PVC 1,500 
4-in Steel    350 
4-in PVC 2,350 
6-in PVC 1,500 

Total 6,400 
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As previously noted, the Northwood owns and operates a booster pump station located on Sollie 
Smith Road at the east end of the Regional District’s 8-inch transmission line.  No problems have 
been reported concerning this station. 
 
There is a single fire hydrant located across from the Northwood pump station.  No other hydrants are 
located within the district.  Small service lines are inadequately sized to supply the need flows for fire 
protection. 
 
 
4.5.6 Conditions & Deficiencies 
 
The condition of the various service districts’ distribution system varies.  The majority of the districts 
are able to provide the minimum service requirements with the exception of fire protection.  A 
number of deficiencies have been identified in each of the service districts.  The severity of these 
deficiencies also varies.  The following list is provided as a general overview of system deficiencies 
based on currently available information: 
 

City of Bay City
� Many undersized lines are present in the system reducing the flow capacity and water 

pressure to some areas. 
� Redundant lines existing in some areas, as a result smaller diameter lines inefficiently 

service customers even when larger lines are present. 
� Many unlooped, dead-end lines exist within the system, which limit the available water 

for fire hydrants and increase the potential for inconveniencing a large number of people 
if the line must be shut down for repair. 

� Single pipe feeds large areas in both high and low-level systems creating the undesirable 
potential for cutting off water flow to large areas should the pipe be damaged. 

� Pumps at Doughty Road pump station are undersized to meet current and future pumping 
requirements. 

 
Cole Creek Water District

� High water usage rate may indicate significant water loss in system caused by leaks. 
� Unable to provide fire protection due to lack of fire hydrants and small service lines. 
 

Juno Hill Water Company
� Juno Hill booster station appears to be sliding off hillside.  Also, due to station’s 

elevation, it is difficult to maintain minimum pressure requirements at high elevation 
service connections. 

� Service line on Boquist Road too small to support future development. 
� Unable to provide fire protection due to lack of fire hydrants and small service lines. 
 

Latimer Road Water Association
� Service lines are undersized to provide for new development in areas north of Latimer 

Road. 
 

Northwood Water District
� Unable to provide fire protection due to lack of fire hydrants and small service lines. 
�
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4.6 Hydraulic Model 
 
A hydraulic network analysis computer program was used to evaluate the performance of the existing 
transmission and distribution systems and to aid in the development of proposed system 
improvements.  This analysis was performed using WaterCAD software.  The purpose of the 
computer network modeling is to determine pressure and flow relationships throughout the entire 
system for a variety of critical hydraulic conditions.  System performance and adequacy is then 
evaluated on the basis of water demand estimates developed in Section 3 and planning criteria 
presented in Section 5. 
 
The hydraulic model used to complete the hydraulic analysis of this master plan was developed from 
the current transmission and distribution system’s mapping (Figure 4-1 through Figure 4-6).  The 
hydraulic model developed includes all system piping, supply sources, pump stations, and reservoirs.  
The hydraulic model was then used to perform the system analysis and to illustrate recommended 
improvements, which will be presented in Section 6. 
 
The computer analysis was performed with all pressure zones simultaneously in operation.  In order 
to use the computerized hydraulic model of the water system to assess system adequacy, several 
system conditions were examined.  The adequacy of the system’s major transmission piping and the 
system’s ability to provide recommended fire flows throughout the system were analyzed.  All fire 
flow modeling was performed assuming that the system must be capable of providing the 
recommended fire flows while maintaining a minimum system pressure of approximately 20 psi to all 
services within the pressure zone of the flow test. 
 
The scope of the work for this Water Master Plan does not include the calibration of the hydraulic 
model.  Therefore, results from the hydraulic model may be different than actual conditions.  The 
Regional District may wish to budget for and have the hydraulic model calibrated to provide more 
accurate results.  If the hydraulic model is calibrated, revisions to this master plan may be required.   
 
The results of the Water CAD model are found in the appendix. 
 
4.6.1 Model Results 
 
Entire Water System (including service districts’ distribution systems)
 
Initially, the reservoir level was set at the bottom to evaluate if the entire reservoir level range would 
be usable during a fire flow event.  Under this condition, nearly all service areas maintained water 
pressure of at least 20 psi.  The only areas that did not meet the minimum pressure requirement were 
in the general low-level pressure zone on Pike Road and Allen Lane where service elevations exceed 
100 feet.  The majority of the system has pressures within the recommended range of 30 psi to 80 psi.   
 
The projected increase in future peak flows will further reduce pressure in the system.  The hydraulic 
model predicts that 2.5% of the service nodes analyzed will not meet minimum pressure requirements 
unless improvements are made.  Low pressure is expected to occur throughout the low-level system 
where service elevations exceed 80 feet. 
 
Table 4-14 lists the percent of analyzed service nodes that fall within specified pressure ranges for 
current and future flow demands. 
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Table 4-14 – Existing & Future Service Area Pressures1

Service
Pressure (psi) 

Percent of Analyzed Service Nodes 
Existing Future

< 20   0.8%   2.5% 
20-30   1.2%   7.9% 
30-80 79.3% 74.3% 
> 80 18.7% 15.4% 

1 Pressures resulting from peak hour demand with reservoir levels near bottom. 
 
Ideally a system should be able to provide the needed fire flows for the full level range of the 
reservoir and still provide system pressures greater than 20 psi.  However, under the initial condition 
(reservoir levels at bottom), fire flow conditions were not met.  This is partially due to the fact that the 
existing well pumps are undersized to meet peak conditions.  A second scenario was therefore 
assessed with reservoir levels near the top.  Under this scenario, all system nodes reported pressures 
greater than 20 psi.  
 
The percentage of analyzed nodes meeting various fire flow criteria is shown in Table 4-15.  This 
table also approximates the areas within the service area which fall within the various limits for 
available fire flows.  The hydraulic model predicts only two areas in the Bay City high-level pressure 
zone meet fire flow criteria.  This area encompasses approximately 140 acres or only 6.5% of the 
Regional District’s service area.  No areas within the other purchasing districts have available fire 
flows exceeding 500 gpm.  This is largely due to the fact that these areas are predominately serviced 
by small diameter (� 4 inches) pipelines with many unlooped service lines. 

Table 4-15 – Existing Available Fire Flows 
Available Fire Flow 

(gpm)
Percent of Analyzed  

Service Nodes 
Percent

Service Area 
< 500 64.6% 89.0% 

500-1,000 15.2%   4.5% 
>1,000 20.2%   6.5% 

1 Available fire flows with reservoirs nearly full. 
 
 
Kilchis Regional Transmission System
 
The above analyses have been based on a hydraulic model of the entire system including the 
distribution networks within each of the individual service district.  A more basic model was also 
analyzed which only looked at the Kilchis Regional transmission system. 
 
The result of this model shows that minimum pressure requirements are met throughout the Regional 
transmission system under current and future peak demand conditions.  Therefore it can be concluded 
that the low pressure areas noted in Table 4-14 are due to deficiencies within the associated service 
district.   
 
During current peak demands, available fire flows to the districts of Bay City, Cole Creek, and Juno 
Hill exceed 1,000 gpm.   However, fire flows to TCCA, Latimer Road, and Northwood are still 
relatively low.  Under future peak flow conditions, available fire flows exceeding 1,000 gpm are 
found only in Bay City and Cole Creek areas when reservoirs are full.  It should be noted that due to 
land uses in Bay City, the minimum available fire flow delivered should at least 2,500 gpm. 
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4.7 Operation and Maintenance 

4.7.1 District Management 
 
A chronological history of the development of the Kilchis Regional Water District has been provided 
in previous planning documents.  A brief summary is provided below: 
 

� November 1, 1980 - the City of Bay City enters into a regional water supply agreement with 
four other water user groups: Latimer Road Water Association, Juno Water Company, Cole 
Creek Water District, and Tillamook County Creamery Association. 
 

� July 1, 1981 - the Northwood Water District enters into regional water agreements with the 
City of Bay City.   
 

� February 1982 - the Wilson River Water District also enters into regional water agreements 
with the City of Bay City.   

 
All of the user groups, except Wilson River Water District, rely solely on the water supplied by the 
Kilchis Regional Water District.   

Each of these water supply agreements are valid for a period of 40 years with an option to renew the 
contract for an additional 20 years under the same terms and conditions of the original agreement.  As 
a condition this agreement, each of the purchasing districts have agreed not to hold the City of Bay 
City liable for damages due to any interruption or failure to supply water. 
 
The Water Supply Agreement also establishes the Kilchis Regional Water Board.  Each purchasing 
district is entitled to elect one representative to the group.  The Water Board meets regularly to 
communicate with, make recommendation to, and advise the City regarding matters relating to the 
Kilchis Regional Water District, such as annual budgets and capital improvement projects.  However, 
Water Supply Agreement explicitly states that the Kilchis Regional Water Board shall have no power 
other than comment and make recommendations to the City with regards to the water supplied to 
users outside the City.  
 
The water supply agreement also outlines the general responsibilities of the City and the purchasing 
agents in regards to connections, record keeping, operation and maintenance, payments and billings, 
and water quality.  A summary of these responsibilities is provided below: 

Purchasing Districts’ Responsibilities
� May not allow outside connections outside its district without specific approval from the 

City. 
� Maintain water consumption (sales) records. 
� Cover all costs associated with repair, maintenance, and/or replacement of master 

meter(s). 
� Provide deposits as required by City. 
� Install backflow preventers as required. 
� Sole responsibility for water quality beyond the transmission line. 
� Must immediately notify the City of any emergency or condition which may affect the 

quality of the water in either party’s system. 
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� Provide and maintain all service mains and valves within district.  All cost associate with 
work are born by the individual district. 

� Collection of all water bills from consumers located within district 
� Maintenance and repair of water distribution system beyond the master meter 
 

Kilchis Region District’s Responsibilities
� Supply water meeting the Oregon Health Department and Federal Environmental 

Protection Agency (EPA) rules, standards, and regulations for public water supplies. 
� Provide a comprehensive chemical analysis report upon request. 
� Inspect, test, and repair master water meters as required.  Cost associated with this work 

is born by purchasing district (see above). 
� Financial accounting for Regional Water District.   
� Bill purchasing district in accordance with adopted rates (see below). 
� Maintenance and operation of the general (low-level) reservoirs. 
� Maintenance and operation of water treatment. 

 
 

In general, the responsibilities of the Kilchis Regional District are borne by the City of Bay City.  The 
City maintains separate accounts for the Kilchis system and its own distribution system. 
 
Copies of the service agreements are found it the 1992 Water Distribution Study for Kilchis River 
Water Transmission System. 
 
 
4.7.2 Current Water Rates 
 
Regional District Billing Rate to Service Districts
 
Rates charged to purchasing districts are outlined in Section 6 of the Water Supply Agreement.  Each 
district is billed monthly. Charges for water used are based on the sum of the following: 
 

1. Operating expenses.  This fee is based on the projected operating costs for the upcoming 
fiscal year and the percent of water usage by each district, which can be adjusted depending 
on the difference between total payments made and the actual operating expenses of the 
preceding year.  This fee is calculated annually during Bay City’s budgetary process.   
 

2. Capital retirement.  This fee covers the portion of the system capacity allocated to each 
purchaser.  This rate was established in each of the Water Supply Agreements and has not 
been updated since the agreements adoption. 
 

It should be noted that the City of Bay City’s monthly payment does not include a capital retirement 
portion.  The City's capital portion is paid by property taxes (general obligation bonds). 
 
OAR 690-086-0150 requires municipal suppliers to have a rate structure that is based, at least in part, 
on water consumption.  The Regional District meets this requirement.  The following table lists the 
operating and capital retirement payments for each of the purchasing districts.  Operating payments 
are based on an estimated operating expense of $248,270 for the 2009/2010 fiscal year. 
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Table 4-16 – 2009/2008 Monthly Payment by Service District 
Service 
District

Water Usage 
Percentage 

Annual
Operating
Payment1

Annual
Capital 

Payment 

Annual
Total Annual 

Payment 

Monthly
Payment 

Bay City   36.5% $    77,072 N/A $    77,072 $    6,423 
Cole Creek     0.7% $      1,42 $       825 $      2,246 $       187 
Juno Hill     5.0% $    10,296 $    1,751 $    12,047 $    1,004 
Latimer Rd     5.8% $    11,256 $    2,851 $    14,107 $    1,176 
Northwood     1.4% $      2,769 $    1,624 $      4,393 $       366 
TCCA   50.6% $  111,466 $  13,890 $  125,356 $  10,446 
Total 100.0% $  214,281 $  20,941 $  235,222 $  19,602 

1 Estimated annual payment based on total estimated operating expenses of $ 248,270.00 adjusted by existing balance for 
each district. 

Service Districts’ Rate Structures

Each of the service districts has its own rate structure it uses to bill it customers.  A summary of these 
various rate structures, as well as the billing frequency is presented in the following table: 

Table 4-17 - Water Rate Structure for Each Purchasing District 
Water

District
Billing 

Frequency Rate 

Bay City Monthly 

Within City: 
1.  3/4" Service: $24.55 for the first 6,000 gallons, plus $2.50 for each 

additional 1,000 gallons 
2. 1" Service: $26.68 for the first 6,000 gallons, plus $2.50 for each 

additional 1,000 gallons 
3. 2" Service: $28.81 for the first 6,000 gallons, plus $2.50 for each 

additional 1,000 gallons 
4. 4" Service and over: To be negotiated. 

Outside City: 
1. 3/4" Service: $34.68 for the first 6,000 gallons, plus $2.50 for each 

additional 1,000 gallons 
2. 1" Service: $36.82 for the first 6,000 gallons, plus $2.50 for each 

additional 1,000 gallons 
3. 2" Service: $38.94 for the first 6,000 gallons, plus $2.50 for each 

additional 1,000 gallons 
4. 4" Service and over: To be negotiated. 

Cole Creek Monthly Total district billed divided evenly among users 

Juno Hill Monthly $30.00 for first 5,000 gallons, plus $0.50 for each additional 1,000 gallons 

Latimer Road Bi-Monthly $44.00 for first 12,000 gallons, plus $1.50 for each additional 1,000 gallons 

Northwood Bi-Monthly $40.00 (flat fee) 

 
Funding agencies, including the Drinking Water Program (DWP) and Rural Development (RD), 
typically require water supplies to list the “average” residential monthly water bill for the system.  
The “average” monthly bill for a single-family dwelling is based on a consumption rate of 7,500 
gallons per month.  Using this criterion, the “average” monthly billing rate for each of the individual 
service districts is presented in Table 4-18. 
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Table 4-18 – Comparison of “Average” Monthly Water Bill 

Water District Average Monthly Water Bill1

Bay City (within City) $  28.30 
Bay City (outside City) $  38.43 
Cole Creek $  18.72 
Juno Hill $  31.25 
Latimer Road $  24.25 
Northwood $  20.00 

1 Based on an average water usage of 7,500 gal/month or 15,000 gal/bi-monthly 
2 Average water rate based on ¾” service connection 
 
 

4.7.3 Budget 
 
The City of Bay City maintains the following funds for the Kilchis Region Water District: Operating 
Fund, Reserve Fund, Bonded Dept Fund, and Bond Reserve.  Budgets over the past four years for 
these funds are shown in the tables below: 
 

Table 4-19 – Kilchis Water Operating Fund 
Fiscal Year 2005/2006 2006/2007 2007/2008 2008/2009 
RESOURCES 
Available cash on hand $  105,877 $    71,485 $    23,000 $    35,000 
Earnings from temporary investments $      2,978 $      3,443 $      2,500 $      1,000 
Water Districts & TCCA $  119,656 $  105,594 $  136,624 $  168,629 
BAY CITY WATER OPERATING FUND $    46,045 $    56,498 $    67,592 $    47,186 
KILCHIS WATER BOND RESERVE FUND $      1,800 $            0 $            0  $            0 
TOTAL RESOURCES $  276,356 $  237,020 $  229,716 $  251,815 
REQUIREMENTS 
Personal Services $    40,715 $    40,863 $    48,241 $    57,867 
Materials & Services $    60,112 $    54,559 $    70,875 $    72,100 
Capital Outlay $    44,045 $      3,339 $      3,030 $    15,000 
KILCHIS WATER RESERVE $    60,000 $    81,000 $  100,000 $  100,000 
Contingencies $            0 $            0 $      7,570 $      6,848 
Reserved for future expenditure $    71,484 $    57,259 $            0 $            0 
TOTAL REQUIREMENTS $  276,356 $  237,020 $  229,716 $  251,815 

Years 2005/2006 and 2006/2007 are actual. 
Years 2007/2008 and 2008/2009 are budget 
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Table 4-20 – Kilchis Water Reserve Fund 

Fiscal Year 2005/2006 2006/2007 2007/2008 2008/2009 
RESOURCES 
Available cash on hand $    64,590 $  128,102 $  207,500 $    89,000 
Earnings from temporary investments $      3,512 $      8,117 $      5,000 $      3,000 
KILCHIS WATER OPERATING FUND $    60,000 $    81,000 $  100,000 $  100,000 
KILCHIS WATER BOND RESERVE FUND $           0 $      2,700 $      3,500 $      2,200 
TOTAL RESOURCES $  128,102 $  219,919 $  316,000 $  194,200 
REQUIREMENTS 
Capital Outlay $           0 $    34,016 $  273,303 $    32,500 
Reserved for future expenditure $  128,102 $  185,903 $    42,697 $  161,700 
TOTAL REQUIREMENTS $  128,102 $  219,919 $  316,000 $  194,200 

Years 2005/2006 and 2006/2007 are actual. 
Years 2007/2008 and 2008/2009 are budget 
 
 

Table 4-21 – Kilchis Water Bonded Debt Fund 
Fiscal Year 2005/2006 2006/2007 2007/2008 2008/2009 
RESOURCES 
Available cash on hand $  28,660 $  36,511 $  28,000 $  20,000 
Previous Levied Taxes $    2,042 $    1,426 $    1,500 $    1,500 
Earnings from temporary investments $    1,568 $    2,283 $    1,500 $    1,000 
Water Districts & Bay City $  29,823 $  2,1258 $  20,940 $  20,940 
Taxes necessary to balance $  16,164 $  24,104 
Taxes collected in year levied $  27,311 $  25,810 
TOTAL RESOURCES $  89,404 $  87,288 $  68,104 $  67,544 
REQUIREMENTS 
Bond principal payments $  24,264 $  25,478 $  26,751 $  28,090 
Bond interest payments $  28,629 $  27,415 $  26,142 $  24,805 
Unappropriated  $  36,511 $  34,395 $  15,211 $  14,649 
TOTAL REQUIREMENTS $  89,404 $  87,288 $  68,104 $  67,544 

Years 2005/2006 and 2006/2007 are actual. 
Years 2007/2008 and 2008/2009 are budget 
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Table 4-22 – Kilchis Water Bond Reserve 
Fiscal Year 2005/2006 2006/2007 2007/2008 2008/2009 
RESOURCES 
Available cash on hand $  54,224 $  54,573 $  54,000 $  53,700 
Earnings from temporary investments $    2,149 $    2,724 $    2,500 $    1,500 
TOTAL RESOURCES $  56,373 $  57,297 $  56,500 $  55,200 
REQUIREMENTS 
KILCHIS WATER OPERATING FUND $    1,800 $    2,700 $          0 $          0 
KILCHIS WATER RESERVE FUND $          0 $          0 $    3,500 $    2,200 
Reserved for future expenditure $  54,573 $  54,597 $  53,000 $  53,000 
TOTAL REQUIREMENTS $  56,373 $  57,297 $  56,500 $  55,200 

Years 2005/2006 and 2006/2007 are actual. 
Years 2007/2008 and 2008/2009 are budget 
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 Section 

5 
5     Design Criteria 

& Level of Service 
 
 
 
5.1 Design Life of Improvements 
 
The design life of a water system component is sometimes referred to as its useful life or service life.  
The selection of a design life is a matter of judgment based on such factors as the type and intensity 
of use, type and quality of materials used in construction, and the quality of workmanship during 
installation.  The estimated and actual design life for any particular component may vary depending 
on the above factors.  The establishment of a design life provides a realistic projection of service upon 
which to base an economic analysis of new capital improvements. 
 
As discussed in Section 1, the planning period for this Water System Master Plan Update is 20 years 
ending in the year 2029.  The planning period is the time frame during which the recommended water 
system is expected to provide sufficient capacity to meet the needs of all anticipated users.  The 
required system capacity is based on population, water demand projections, and land use 
considerations. 
 
The planning period for a water system and the design life for its components may not be identical.  
For example, a properly maintained steel storage tank may have a design life of 60 years, but the 
projected fire flow and consumptive water demand for a planning period of 20 years determine its 
size.  At the end of the initial 20-year planning period, water demand may be such that an additional 
storage tank is required; however, the existing tank with a design life of 60 years would still be useful 
and remain in service for another 40 years.  The typical design life for system components are 
discussed below. 
 
 
5.1.1 Treatment Plant Equipment 
 
The design life of most motorized equipment and pumps is typically 20 years.  Buildings and major 
structures should have a design life of 50 years.  Steel components exposed to weather or submerged 
can deteriorate within 10 to 15 years if not properly maintained.  Periodic maintenance and painting 
will provide a useful life of more than 20 years unless larger facilities are required.  Flow meters 
typically have a design life of 10 to 15 years.  Valves usually need to be replaced after 15 to 20 years 
of use. 
 
 
5.1.2 Pumping Equipment and Structures 
 
Major structures and buildings should have a design life of approximately 50 years.  Pumps and 
equipment usually have a useful life of about 15 to 20 years.  The useful life of some equipment can 
be extended, when properly maintained, if additional capacity is not required.  Properly maintained 
pumps can sometimes last 30 years or longer. 
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5.1.3 Water Transmission and Distribution Piping 
 
Water transmission and distribution piping should easily have a useful life of 40 to 60 years if quality 
materials and workmanship are incorporated into the construction and the pipes are adequately sized.  
Steel piping used in the 1950’s and 60’s that has been buried, commonly exhibits significant 
corrosion and leakage within 30 years.  Cement mortar lined ductile iron piping can last up to 100 
years when properly designed and installed. 
 
 
5.1.4 Water Storage 
 
Distribution storage tanks should have a design life of 60 years (painted steel construction) to 80 
years (concrete construction).  Steel tanks with a glass-fused coating can have a design life similar to 
concrete construction.  Actual design life will depend on the quality of materials, the workmanship 
during installation, and the timely administration of maintenance activities.  Several practices, such as 
the use of cathodic protection, regular cleaning and frequent painting can extend or assure the service 
life of steel reservoirs.  Ground settlement, earthquakes, and inadequate quantities of reinforcing steel 
can all lead to a substantially reduced life for concrete structures. 
 
 
 
5.2 Sizing and Capacity Criteria 
 
Demand projections presented in Section 3.6 are used to size improvements.  Various components of 
the system demand are used for sizing different improvements.  Methods and demands used are 
discussed below. 
 
 
5.2.1 Intake Pumps 
 
The water source(s) must be capable of meeting the maximum daily demand (MDD) of the system 
over a period of many years.  Typically, the 20-year MDD is used as the design flow.  Raw water 
pumping equipment should be sized to provide the design MDD with 18 hours or less of operation. 
 
 
5.2.2 Water Treatment Plant Capacity 
 
Treatment plants must be able to successfully treat quantities of raw water equal to the MDD.  The 
20-year MDD is used as the design flow.  A water treatment plant should produce this MDD with 18 
hours or less operation time required. 
 
 
5.2.3 Treated Water Storage 
 
Total storage requirements were discussed in Section 4.4.  Storage requirements for a community 
water system must meet both domestic and fire protection storage sizing criteria.   
 
Equalization and emergency storage amounts are typically referred to as “domestic storage.” 
Equalization storage is typically set at 25% of the MDD to balance out the difference between peak 
hourly demand and supply capacity so that these variations in demand are not imposed on the water 
supply source. 
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Emergency storage is determined by the larger of two methods: (1) equal to 100% of the MDD or (2) 
equal to 3 times the ADD.  For the Kilchis Regional Water District, the second method results in the 
larger storage requirements and will therefore be used to determine storage needs. 
 
Fire storage should be sufficient to provide at least 2 hours of the needed fire flow.  Fire storage is 
typically based on providing a flow of 1,000 gpm for 2 hours in small communities.  This results in a 
fire storage requirement of 120,000 gallons.  Commercial, industrial and institutional buildings 
require higher flows.  Determination of these flows is unique to each building under consideration 
and involves detailed surveys of construction (type and area), occupancy (combustibility), exposure 
(construction type, distance, length/height of wall), and communications (openings).  However, for 
the purpose of this planning effort, it is assumed that a fire flow of 2,500 gpm for 2 hours is sufficient 
for commercial and industrial buildings. 
 
Another important design parameter for reservoirs is elevation.  Efforts should be made to locate all 
reservoirs at the same elevation when possible.  As a consistent water surface is maintained in all 
reservoirs, the need for altitude valves, check valves, PRVs, booster pumps, and other control devices 
are eliminated.  Distribution reservoirs should also be located at an elevation that maintains adequate 
water pressure throughout the system, sufficient water pressures at high elevations and reasonable 
pressures at lower elevations.  The pressure range in the system should stay within the range of 30 to 
80 psi.  Pressures below 30 psi cause annoying flow reductions when more than one water-using 
device is in service.  High pressures may cause faucets to leak, valve seats to wear out quickly, and 
system leakage to increase.  The Uniform Plumbing Code requires that water pressures not exceed 80 
psi at service connections, unless the service is provided with a pressure-reducing device.  Another 
pressure criterion, related to fire flows, commonly requires a minimum of 20 psi at the hydrant used 
for fire fighting.  Oregon Health Department also requires that service connection pressures never 
drop below 20 psi. 
 
 
5.2.4 Distribution System 
 
Distribution mains are typically sized for fire flow and 20-year population demand, or fire flow and 
saturation development demand.  The mains should be at least six inches in diameter to provide 
minimum fire flow capacity.  All pipelines should be large enough to sustain a minimum line pressure 
of approximately 30 psi at maximum flow rates.  The State of Oregon requires a water distribution 
system be designed and installed to maintain a pressure of at least 20 psi at all service connections at 
all times.  The distribution system must be sized to handle the peak hourly flows and to provide fire 
flows while maintaining minimum pressures. 
 
In addition to the above design criteria, the following guidelines are recommended for the design of 
water distribution systems: 
 

• Six-inch (6") diameter lines - minimum sized lateral water main for gridiron (looped) system 
and dead-end mains. 
 

• Eight-inch (8") diameter lines - minimum size for permanently dead-ended mains supplying 
fire hydrants and for minor trunk mains. 
 

• Ten-inch diameter (10”) and larger - as required for trunk (feeder) mains based on hydraulic 
analysis. 
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Distribution system lateral mains should be looped whenever possible.  A lateral main is defined as a 
main not exceeding eight inches in diameter, which is installed to provide water service and fire 
protection for a local area including the immediately adjacent property.  The normal size of lateral 
mains for single-family residential areas is 6 inches in diameter.  However, eight-inch lateral mains 
may be required to meet both the domestic and fire protection needs of an area.   
 
The installation of permanent dead-end mains and dependence of relatively large areas on a single 
main should be avoided.  For the placement of a fire hydrant on a permanently dead-ended main, the 
minimum size of such laterals should be 8 inches in diameter.  Six-inch diameter mains may be used 
for a stub-out not exceeding 500 feet in length supplying a single fire hydrant not on a public street 
and for internal fire protection.  On new construction, the minimum size lateral main for supplying 
fire hydrants within public ways should be 6 inches provided that 6-inch mains are looped. 
 
 
 
5.3 Basis for Cost Estimates 
 
The cost estimates presented in this Plan will typically include four components: construction cost, 
engineering cost, contingency, and legal and administrative costs.  Each of the cost components is 
discussed in this section.  The estimates presented herein are preliminary and are based on the level 
and detail of planning presented in this Plan.  Construction costs are based on competitive bidding as 
public works projects.  As projects proceed and as site-specific information becomes available, the 
estimates may require updating.  System improvements that are recommended are summarized in 
Section 7 along with associated costs.  Detailed cost estimates and alternatives are presented in 
Section 6. 
 
 
5.3.1 Construction Costs 
 
The estimated construction costs in this Plan are based on actual construction bidding results from 
similar work, published cost guides, and other construction cost experience.  Reference was made to 
system maps of the existing facilities to determine construction quantities, elevations of the reservoirs 
and major components, and locations of distribution lines.  Where required, estimates will be based 
on preliminary layouts of the proposed improvements. 
 
Future changes in the cost of labor, equipment, and materials may justify comparable changes in the 
cost estimates presented herein.  For this reason, common engineering practices usually tie the cost 
estimates to a particular index that varies in proportion to long-term changes in the national economy.  
The Engineering News Record (ENR) construction cost index is most commonly used.  This index is 
based on the value of 100 for the year 1913.  Average yearly values for the past 18 years are 
summarized in Table 5-1. 
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Table 5-1 - ENR Index 1990 to 2008 

YEAR INDEX % CHANGE/YR
1990 4732 --- 
1991 4835 2.54% 
1992 4985 2.18% 
1993 5210 3.10% 
1994 5408 4.51% 
1995 5471 3.80% 
1996 5620 1.16% 
1997 5826 2.72% 
1998 5920 3.67% 
1999 6059 1.61% 
2000 6221 2.35% 
2001 6343 2.67% 
2002 6538 1.96% 
2003 6694 3.07% 
2004 7115 2.39% 
2005 7446 6.29% 
2006 7751 4.65% 
2007 7967 4.10% 

2008(May) 8141 2.78% 
Average Annual Change = 3.09% 

 
 
Cost estimates prepared in this plan shall be based on May 2008 index.  Future costs should be 
compared to a baseline ENR Index value of 8141. 
 
If specific ENR index figures are not available, the historical ENR growth pattern has been around 
3.1% per year. 
 
 
5.3.2 Contingencies 
 
A contingency factor equal to approximately twenty percent (20%) of the estimated project cost has 
been added.  In recognition that the cost estimates presented are based on conceptual planning, 
allowances must be made for variations in final quantities, bidding market conditions, adverse 
construction conditions, unanticipated specialized investigation and studies, and other difficulties 
which cannot be foreseen at this time but may tend to increase final costs. 
 
 
5.3.3 Engineering 
 
The cost of engineering services for major projects typically include special investigations, a 
predesign report, surveying, foundation exploration, preparation of contract drawings and 
specifications, bidding services, construction management, inspection, construction staking, start-up 
services, and the preparation of operation and maintenance manuals.  Depending on the size and type 
of project, engineering costs may range from 15 to 25% of the contract cost when all of the above 
services are provided.  The lower percentage applies to large projects without complicated 
mechanical systems.  The higher percentage applies to small, complicated projects.  Engineering costs 
for design and construction presented in this Plan should average 20% of the estimated construction 
costs. 
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5.3.4 Legal and Administrative 
 
An allowance of five percent (5%) of construction cost has been added for legal and administrative 
services.  This allowance is intended to include internal project planning and budgeting, grant 
administration, liaison, interest on interim loan financing, legal services, review fees, legal 
advertising, and other related expenses associated with the project that the City could incur. 
 
 
5.3.5 Land Acquisition 
 
Some projects may require the acquisition of additional right-of-way or property for construction of a 
specific improvement.  The need and cost for such expenditures is difficult to predict and must be 
reviewed as a project is developed.  Effort was made to include costs for land acquisition, where 
expected, within the cost estimates included in this Plan. 
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Section

66 Improvement Alternatives 

6.1 Introduction 

This section evaluates the water system improvement needs for the Kilchis Regional Water District 
over the upcoming 20-year planning period.  Improvement needs are based on existing system 
deficiencies or anticipated deficiencies due to future growth as discussed in previous section of this 
Plan.  Additionally, some infrastructure components will continue to age and degrade over time 
potentially requiring additional improvements to remain functional and reliable.  

The purpose of this section is to present various alternatives for the major infrastructure components 
along with analysis and background information that will be required to make an informed selection 
from the presented alternatives.  

For the purposes of this study, the major infrastructure components are divided into the following 
divisions:

� Water Supply & Water Intake 
� Regional Transmission System  
� Water Storage
� District Management 
� Distribution Systems 

The following subsections will address each of these areas independently. 

6.2 Water Supply & Water Intake 

The Kilchis Regional Water District utilizes two wells located at Dill Bar on the Kilchis River as its 
sole water supply source.  At the well head, the raw water is injected with soda ash for pH control and 
chlorine for disinfection.  The treated water is then pumped into the transmission system for 
distribution to the system’s reservoirs as well as to each of the individual service districts. 

6.2.1 Water Supply 

The wells at Dill Bar have extremely good yields and produce high quality raw water.  The water 
right for these wells, which is owned by the City of Bay City, allows withdrawals up to 8,977 gpm 
from this source.  Well logs for the existing wells show a combined yield of 2,200 gpm with 
drawdowns of 3.0 and 3.5 feet after 24 hours.   
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As discussed in Section 5 of this Plan, water sources should have a minimum capacity to supply 
maximum daily demands (MDD) with 18 hours of operations.  Table 6-1 shows the comparison 
between current and future system demands and the Kilchis source capacity.   

Table 6-1 – Comparison of System Demands & Water Source Capacity 
System MDD1

Well Yields2 Water Right3

Current Future
1,280 gpm 1,690 gpm 2,200 gpm 8,977 gpm 

1 Based on 18 hours of operation 
2 Based on well log information 
3 Water Right Permit S4385 

As the table above shows, the source capacity, both in terms of existing well yield and water rights, 
far exceeds the needs of the system through the 20-year planning period.  It should be noted that the 
well yields shown in Table 6-1 are based on well logs and not the existing capacity of the existing 
wells.  The existing capacity of these well is significantly less the theoretical well yields due to 
limitation of the well pumps.  Further discussion on the well pump capacity is provided in a following 
subsection.

The water right on the Kilchis River has not been certified by the Oregon Water Resource 
Department (OWRD).  The previous deadline to obtain certification expired on October 1, 1995.  To 
ensure that this valuable water right is not revoked or reduced, a permit extension must be obtained 
by submitting an application to the OWRD.  New water laws allow for permit extensions exceeding 
40 years, however, as a condition of an extension a Water Management & Conservation Plan 
(WMCP) would need to be submitted to and approved by the OWRD. 

Water Management & Conservation Plan (WMCP)

A WMCP is a plan developed by a water supplier (e.g. Kilchis Regional Water District) that describes 
the water system and it needs; identifies its sources of water; and explains how the water supplier will 
manage and conserve those supplies to meet present and future needs.  As such, a WMCP is a long 
term water management and conservation tool.  The requirement for completing such a plan is tied to 
the revised rules surrounding water permit extensions as described under OAR 690-315.  These rules 
call for all suppliers serving over 1,000 people to complete a WMCP in association with water permit 
extensions.   

The requirements of WMCPs are detailed in OAR 690-086.  The plan must address four basic 
elements: 

1. Description of the municipal water supplier (OAR 690-086-0140).  This sets the stage for 
the rest of the elements by providing current information about the water supplier and the 
water supplier’s supply.  Required components of this section include: a description of water 
sources, service area, water use characteristics, and interconnections with other water 
systems; present and anticipated service population; analysis of the adequacy and reliability 
of the water supply, water system demands and leakage; summary of water rights; and system 
maps. 

2. Water conservation element (OAR 690-086-0150).  This element includes a description of 
past, current, and future water conservation measures performed or to be performed by the 
water supplier.  Future conservation measures must include benchmarks in five year 
increments extending out for the life of the WMCP.  Division 86 lists specific conservation 
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measures for the water supplier to implement and also requires some water suppliers to 
address additional measures.   

3. Water curtailment element (OAR 690-086-0160).  This section will help water suppliers 
react quickly to meet a community’s needs in the event of a water supply emergency, such as 
supply shortage due to drought, contamination, or infrastructure failure.  This element 
requires a water supplier to prepare a curtailment plan with stages of alert that trigger 
increasingly restrictive water use requirements.  A water supplier must also review its ability 
to maintain delivery of water during a long-term drought.   

4. Water supply element (OAR 690-086-170). This element should describe and support 
future supply needs of the supplier.  These needs must be based upon population projections 
and anticipate development as found in comprehensive land use plans, or other similar 
planning documents.  Water supply needs must be estimated for 10- and 20-year periods. 

Much of the information required in a WMCP (e.g. service area, population and projects, system 
description) is also covered by this Water Master Plan Update.  However, the WMCP has more 
stringent requirements regarding water demand and water use characteristics.  The Regional District, 
as well as the individual service districts would need to maintain more accurate records in regards to 
water consumption within the service area.   

The cost for developing a WMCP range considerable depending on the scope and needs of the 
community.  Estimated cost to develop a WMCP meeting the requirement of OAR 690-086 for the 
Kilchis Region Water District is $20,000 to $30,000. 

6.2.2 Water Intake 

As previously noted, intake pumps must be capable of meeting the MDD with 18 hours or less of 
operation.  The two existing well pumps have a combined capacity of approximately 900 gpm.  With 
18 hours of operations, these pumps can produce approximately 0.97 mgd.  Based on calculations in 
Section 3.6, the current MDD for the system is 1.38 mgd, which is nearly 42% greater than the 
capacity of the existing intake. Future growth in the system will compound this deficiency.  The 
projected 20-year MDD is estimated at 1.82 mgd, or nearly twice the capacity of the existing well 
pumps.   

A summary of current and projected pumping needs is present in the following table. 

Table 6-2 – Comparison of System Demands & Well Pump Capacity 
Current Conditions Future Conditions 

System MDD (gpm)1 1,280 1,690 
Existing Combined Pump Capacity (gpm)    900    900 
Pump Deficiency (gpm)    380    790 

1 Based on 18 hours of operation 

As Table 6-2 indicates, the existing pumping capacity of the well intakes is not sufficient to meet 
current or future demands of the system.  It has been estimated that the existing capacity needs to be 
increased by nearly 88% within the 20-year planning period. 

It is important that the Regional Water District’s wells can supply sufficient water to the system 
during peak demands without tapping into its storage reservoirs.  Doing so would put the District at a 
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serious risk of not having a sufficient supply of stored water during an emergency.  Adequately sized 
pumps also help the system meet minimum fire flow requirements. 

Two alternatives have been investigated to increase the capacity of the existing water intake:  
1. Replace existing well pumps with larger-capacity pumps 
2. Develop a new (third) well

Alternative 1 - Replace Existing Well Pumps

One option for increasing the available source capacity is to replace the existing 500 gpm pumps.  In 
order to provide the projected maximum daily demand (MDD), the new pumps would need to be 
rated at a minimum of 900 gpm.  This would provide the district with its peak daily demand with only 
18 hours of operation.  Well logs indicated that both of the existing wells are capable of producing 
this increased flow.  As part of this upgrade, new controls and electrical improvements would also be 
required.

The estimated cost for this project is $226,500.  Detailed cost estimate for replacing the existing 
pumps at the well head is provided in Table 6-3.  

Table 6-3 – Well Pump Replacements Cost Estimate 
Item 
No. Description Units Quantity Unit Cost Total Cost 
1 Mobilization, Bonding & Insurance LS 1  $        16,000   $        16,000 
2 900 gpm well pumps EA 2  $        30,000   $        60,000 
3 Electrical & Controls LS 1  $        75,000   $        75,000 

Construction Total  $      151,000 
Contingency (20%)  $        30,200 
Subtotal  $      181,200 
Engineering (20%)    $        36,240 
Administrative & Legal Costs (5%)  $          9,060 
Total Project Cost  $      226,500 

The advantage of this alternative is that it is a relatively cost effective way to increase the District’s 
available water supply.  However, this option will not provide system redundancy.  Both of the 
pumps will be required to operate in order to meet current or projected MDD.  If a problem occurs 
with one of the pumps and it is taken off-line, then the District will be forced to rely on its storage 
reserves to meet peak demands.  If this situation was prolonged over the course of several days or 
more, the system could begin to run out of available water for its customers. 

Alternative 2 - Develop New Well

A second alternative to increase available water is to drill a new well.  As noted in Table 6-1, the total 
water right associated with the wells at Dill Bar along the Kilchis River is 8,977 gpm.  Therefore, the 
District could easily expand its existing well system under this water right (S 4385).  Furthermore, 
based on well log information from the existing wells, it is very likely that a new well would have a 
capacity of at least 1,000 gpm, although well tests would need to verify this rate.  This new well 
would increase the Regional District’s well pumping capcity to approximately 1,900 gpm, resulting in 
a daily production of approximately 2 million gallons with 18 hours of pump operation.   
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In addition to drilling a new well, this alternative includes constructing a new pump building and 
installing new controls, electrical, and piping.  A detailed cost estimate for this alternative is provided 
in Table 6-4.  The estimated cost for this alternative is $387,750. 

Table 6-4 – New Well Cost Estimate
Ite
m

No. Description Units Quantity Unit Cost Total Cost 
1 Mobilization, Bonding & Insurance LS 1  $        28,000   $        28,000 
2 New well LS 1  $      100,000   $      100,000 
3 Building LS 1  $        25,000   $        25,000 
4 1000 gpm EA 1  $        32,000   $        32,000 
5 Electrical & Controls LS 1  $        50,000   $        50,000 
6 Piping LS 1  $        20,000   $        20,000 
7 Meter LS 1  $          3,500   $          3,500 

Construction Total  $      258,500 
Contingency (20%)  $        51,700 
Subtotal  $      310,200 
Engineering (20%)    $        62,040 
Administrative & Legal Costs (5%)  $        15,510 
Total Project Cost  $      387,750 

There are several advantages to this alternative.  Since the District has not certified the water right 
associated with the Kilchis well, this alternative would provide the OWRD evidence that the District 
is pursuing full development of this right.  This evidence may be needed to obtain permit extensions 
and ensure that the amount of water granted under the original is not reduced in the future.  This 
alternative also provides the District with some system redundancy.  The major disadvantage of this 
option is the high capital cost, however, this could be partially offset by the larger SDC revenues the 
project would generate. 

Recommendations

Of the two options analyzed for increasing the District’s available source, developing an additional 
well is the preferred alternative.  Although this is the more expensive alternative, it has the following 
advantages:

� Provides evidence that the District is moving forward to make full beneficial use of water 
right 

� Provides some system redundancy 
� Provides excess capacity for future growth, making much of the project SDC eligible 
� Existing two wells still have available unused capacity, making future expansion more cost 

effective 

6.3 Transmission System 

The transmission system for the Kilchis Regional Water District was described in Section 4.3 of this 
Plan.  The system is generally composed of 18-in, 10-in, and 8-in piping that conveys water from the 
well heads on the Kilchis River to the system’s two storage reservoirs and six purchasing districts.  
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Analysis of the condition of the transmission system is based on observation made by staff and by the 
hydraulic model discussed in Section 4.6.  

The hydraulic performance of the District’s transmission system was analyzed in Section 4.6.  This 
analysis showed that the existing system is not sufficient to deliver the required fire flows to the 
majority of the purchasing districts.  This is largely a result of the lack of looping within the system.   

A number of improvement alternatives have been developed for the District’s transmission system.  
These alternatives are based on identified system deficiencies including system hydraulics, fire 
protection, and reliability.  Detailed information on these improvement alternatives is provided below. 

6.3.1 System Interties 

Providing interconnections with other water systems would be beneficial for the Kilchis Regional 
Water District.  The major benefit of these system interties is providing the District with additional 
water supply during emergency events.   

Depending on the agreement of the system interties, it may also help the hydraulic performance in the 
transmission system during a fire event.  Due to the location of the purchasing districts, it is not 
feasible to loop the majority of the system as is often recommended.  An intertie with another water 
system would provide a hydraulic equivalent to system looping. 

Two system interties have been considered in this Water Master Plan Update: Tillamook emergency 
intertie and high/low level system intertie. 

Tillamook Emergency Intertie

An emergency intertie with the City of Tillamook has been discussed for some time.  This project 
aims to create a water system intertie between the Kilchis Regional Water System and the City of 
Tillamook for emergency use in the event of a water system failure in either district.  In 2008, 
approximately 540 feet of water line was installed along Highway 101, just south of Latimer Road, as 
part of this project.  The remaining aspects of this project to be constructed include boring 
approximately 800' of 8-inch piping under the Wilson River, necessary valves, meters and controls 
and construction of building to house controls. 

In addition to providing an emergency source of water during system failure, an intertie with the City 
of Tillamook could also assist the district in meeting required fire flows.  In essence this intertie 
would provide the system with additional looping and thereby improve the systems hydraulics.  
Based on WaterCAD modeling, by installing an 8-inch intertie with the City of Tillamook required 
fire flows would be provided to all purchasing districts.   

The total cost for this project has been estimated at approximately $400,000.  As part of this project, 
an agreement between the two entities will need to be worked out regarding how much water may be 
shared and under what conditions. 

High- & Low-Level System Intertie

An additional intertie is also possible between the high- and low-level systems in Bay City.  This 
would allow the low-level system, which includes the entire Kilchis Regional transmission system, to 
access the additional 600,000 gallons of storage in the high-level system and provide the Regional 
District with more operating flexibility.   
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The new intertie would consist of a installing a pressure reducing valve (PRV) to allow water to flow 
back into the general transmission system from Bay City’s high-level system.  This transfer may be 
set up to be automatic or manual.  However, when the PRV is activated, the Doughty Street pump 
station should automatically shut off to prevent recirculation of the water.   

The estimated cost of installing a PRV station to interconnect the high- and low-level system is 
approximately $45,000 depending on the location of the station and size of the PRV, which would be 
determined during the design process.  As will be discussed later in this Plan, this interconnection 
between the high- and low- level systems could be installed in conjunction with a new reservoir 
project (see Section 6.4). 

6.3.2 Kilchis River Crossings 

There are two bridges in the existing transmission system: the Kilchis Bridge and the Alderbrook 
Bridge.  Currently the District’s transmission lines are attached to these bridges.  The Kilchis Bridge, 
which crosses the Kilchis River approximately 8,000 feet west of the sources wells, conveys a portion 
of the 18-inch ductile iron main transmission line.  This line feeds the entire Regional District.  The 
Alderbrook Bridge crosses the Kilchis River near the intersection of Highway 101 and Alderbrook 
Road.  This bridge carries the 10-inch transmission line that feeds the districts of Juno Hill, Latimer 
Road, and Northwood, as well as the TCCA and Juno Hill Reservoir. 

Having the transmission lines attached to bridges could pose a serious risk in an event of an 
earthquake or tsunami.  If either of these bridges is seriously damaged the District’s transmission 
lines would also be damaged or destroyed.  As a result the entire Regional District (in the case of the 
Kilchis Bridge) or a large portion of the District (in the case of Alderbrook Bridge) would be without 
water until the bridge and transmission line are repaired or replaced.  This could take several months 
or longer depending on the severity of the damage. 

It is recommended that the District relocate these sections of pipeline by boring them under the 
Kilchis River.  The District has already requested funds from the Federal Emergency Management 
Agency (FEMA) for this work.  Costs estimates for these projects are provided in Table 6-5.   

Table 6-5 – Kilchis River Crossing Cost Estimates
Improvement Project Cost Estimate1

Kilchis Bridge River Crossing $  300,000 
Juno Hill Reservoir Line Replacement $  116,000 
Total $  416,000 

A geotechnical investigation will be included in the design process to verify the types of soils in the 
area. 

6.3.3 Master Meters 

As noted in Section 4.3, master meters for each purchasing districts were originally installed 1988.  
Since this time, there have been numerous problems with the metering systems.  Several of these 
meters have been recently out of commission for prolonged periods of time. 
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The Kilchis Regional District is in the process of replacing all master meters that are currently not 
operating.  This process should be completed by the end of 2009.  However, due to the age of many 
of the existing master meters and the District’s historical problems maintaining meters, the District 
should develop and implement a Water Meter Calibration, Repair, and Replacement Program. 

Water Meter Calibration, Repair, & Replacement Program

Accounting for all water should be the number one priority for a utility.  Inaccurate readings result in 
inaccurate information about water usage, which impacts system audits and leak detection efforts.  In 
order to assure water is being accounted for accurately, meters need to be selected, installed, operated, 
and maintained using generally accepted industry standards.  Meters should be regularly calibrated 
and tested in accordance with the manufacturer’s recommendations or the guidelines recommended 
by the American Water Works Association (AWWA), Manual for Water Meters-Selection, 
Installation, Testing, and Maintenance (AWWA M6). 

� Meter Testing – The Regional District should implement a program to test all master meters 
at regular intervals.  The water supplier should also ascertain that meters are appropriately 
sized, as oversized meters tend to under-record actual water use.  Inaccurate readings will 
give misleading information regarding water usage, make leak detection difficult, and result 
in lost revenue for the system.   

Meters should be able to accurately record the full range of expected flow rates.  Ranges of 
meter accuracy should be in general conformance with the latest revisions of the AWWA 
and/or specific State Plumbing Code requirements.  When an AWWA standard for a meter is 
not available, it should be demonstrated that the meter used is capable of measuring not less 
than 95% and not more than 105% of the water that passes through the meter.  All meter tests 
should be documented and maintained by the water utility. 

The AWWA recommends that meters in service be tested, on average, as follows: 
o Meter sizes 5/8 in to 1 in. = Every 10 years 
o Meter sizes 1 in to 4 in = Every 5 years 
o Meter sizes 4 in and larger = Every year 

� Meter Replacement - In addition to a meter-testing program, a water supplier should 
develop a meter replacement program to replace or repair defective meters.  Water meters 
tend to deteriorate with age, resulting in inaccurate readings.  The AWWA Manual M6 
recommends a planned meter replacement program to be implemented over a given number 
of years, e.g., 10 percent of the meters each year over 10 years or 20 percent per year over 
five years, so that all replaced meters in the system will be the more-efficient, modern design.  
Customer meters may need to be replaced at least once every 15 years, if not sooner.  
Implementation of meter replacement programs will not only show a decrease in apparent 
loss, but an increase in revenue.   

� Meter Calibration - Meters should be recalibrated on a regular basis to ensure accurate 
water accounting and billing.  Calibration provides a utility with valuable information on the 
accuracy of the quantity of water being supplied, leading to appropriate decisions on 
maintenance or replacement frequency.  Larger meters in the system and wholesale customer 
meters should be calibrated on a regular basis in accordance with manufacturer 
recommendations. 
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It is also highly recommended that each of the purchasing districts should also consider implementing 
a similar Water Meter Calibration, Repair, and Replacement Program.

6.3.4 Other Improvements 

Line Replacements

Two pipeline sections in the main transmission system have been prone to repeated breaks.  These 
sections include: 

� 10-in pipeline on Alderbrook Road (between Kilchis River Road and Highway 101). 
� 10-in pipeline from Ellen Ave to Juno Hill Reservoir.   

The District could choose to replace the entire sections of these faulty transmission lines.  This would 
include replacing approximately 3,800 feet of 10-inch line on Alderbrook Road and an estimated 
1,000 feet of pipe to Juno Hill Reservoir.  For the line to Juno Hill reservoir, it is recommended that 
HDPE pipe be installed.  This will provide additional strength to the pipe and protect it from future 
damage due to the service road’s decay.   

The combined estimated cost for these replacements has been estimated at $471,000 as show in Table 
6-6. 

Table 6-6 - Line Replacement Cost Estimates 
Improvement Project Cost Estimate1

Alderbrook Road Line Replacement $  349,500 
Juno Hill Reservoir Line Replacement $  121,500 
Total $  471,000 

1 Costs include 20% contingency, 20% engineering, and 5% administration and legal.  

The cost of total replacement is not likely feasible for the District to complete in the near future.  
Furthermore, because these improvements are needed to resolve existing maintenance issues and do 
not provided increased capacity for future growth, these projects are not SDC eligible.  For this 
reason, the District may wish to continue to perform spot repairs on these pipeline sections until 
sufficient funds are available. 

Fire Hydrants

There are few fire hydrants located within the Kilchis Regional Water District’s transmission system.  
Fire hydrants are an important aspect of any water system, not only for increased fire protection, but 
also improves system operation.  In particular, fire hydrants are needed to perform periodic system 
flushing.  The purposes of system flushing include the following: 

� Flushes sediments from mainline pipes (which enhances water quality)  
� Verifies the proper operation of fire hydrants and valves  
� Helps find weaknesses in the water system  
� Checks for closed valves and weak flows in the water mains  
� Verifies ample flow for fire fighting  

Currently, there are very few fire hydrants located in along the regional transmission system.  The 
majority of these hydrants are located within the boundary for the Latimer Road Water Association.  
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The Regional District should begin installing additional hydrants throughout the transmission system.  
It should be noted that fire hydrants should only be installed in areas where the transmission system 
can provide sufficient fire flows. 

Standards from ISO and AWWA typically require hydrants spacing of 500 feet or less.  However, in 
rural settings hydrant spacing is generally increased.  For the purpose of this planning effort, it is 
recommended that the Regional District install a minimum of 10 new fire hydrants.  This would result 
in hydrant spacing ranging from 1,500 to 5,000 feet.  Final decision on the location of new fire 
hydrants should be based on recommendations from the local fire officials.  The estimated cost for 
installing 10 new fire hydrants is approximately $45,000. 

6.4 Storage 

The Kilchis Regional Water System owns and operates two reservoirs for storage of its treated water.  
Description of these reservoirs and an analysis of storage needs and availability are provided in 
Section 4.4. 

Based on the storage analysis performed in Section 4.4, the Kilchis Regional Water District is 
severely deficient in its storage capacity.  The existing two reservoirs have a combined storage 
capacity of 700,000 gallons, however, as shown in Table 6-7, the District’s current storage 
requirements exceed 2.4 million gallons.  The projected 20-year storage requirement for the Regional 
District is more than 3 million gallons.   

Table 6-7 – Kilchis Regional Water District Storage Analysis 
Existing Projected 

Storage Requirements 2,433,100 3,096,500 
Existing Available Storage    700,000    700,000 
Needed Storage 1,733,100 2,396,500 

This lack of storage capacity represents the District’s most significant deficiency in its water system.  
The severity of this situation is compounded by the fact that the District is also deficient in its 
pumping capacity at the well intake.  The combined deficiencies of the District’s available water 
source and storage puts the District at a serious risk of running out of water during prolonged water 
emergencies or system failures. 

Reservoir Sizing & Siting

The Kilchis Regional Water District currently needs a minimum of 1.7 million gallons of additional 
storage to meet the District’s present needs.  By the end of the planning period, an additional 700,000 
gallons of storage will be needed.  This equates to approximately 2.4 million gallons of additional 
storage that will need to be constructed in the upcoming planning period. 

The Regional District has several options for sizing new reservoirs.  It is possible to construct a single 
reservoir to meet all the existing and projected storage needs.  This option is likely to be the most cost 
efficient option, however, will have the largest upfront capital costs as well as posing a possible siting 
issue due to the large land requirements.   
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The District also has the option of constructing two or more smaller reservoirs to resolve existing and 
future storage deficiencies.  Although the total cost of this multi-tank or decentralized approach is 
likely to be more than constructing a single tank, it has several advantages: 

� New reservoirs can be constructed in phases, thereby reducing short-term upfront capital 
requirements 

� Tanks can be spread out through the Regional District, improving system performance 
� Smaller tanks reduce land requirements, although more storage sites will be required. 
� Less likely that a component failure (such as line brake) will affect of all the District’s 

storage facilities. 

The following table has been developed to provide the District with estimated costs for variously 
sized reservoir tanks.  These costs are for glass-fused tanks which are the most corrosion resistant, an 
important factor in marine environments. 

Table 6-8 – Cost Estimate for Variously Sized Reservoir 

Tank Size Estimated Cost1 Cost per 
Gallon

2.5-million gallon $  1,999,000 $  0.80 
1.5-million gallon $  1,414,000 $  0.94 
1.0-million gallon $  1,071,000 $  1.07 
0.8-million gallon $     903,000 $  1.13 
0.7-million gallon $     828,000 $  1.18 
0.5-million gallon $     657,000 $  1.31 

1 Cost estimate for complete installation of glass-fused steel bolted tanks.  Costs include 20% contingency, 20% 
engineering, and 5% administration and legal.  Costs do not include monies for land acquisition.  Estimates do not include 
cost for transmission line and off site piping. 

New storage reservoirs should be constructed in locations that are at the same elevation as the 
existing Juno Hill and Willowbrook reservoirs (212.5 feet).  Currently two possible sites for a new 
water storage reservoir have been identified.   

The District recently purchased a parcel of land on Pennsylvania Street that could be used to site a 
new reservoir for the general low-level system.  A second possible site lies east of the TCCA, 
although land in this area has not yet been purchased. 

Recommendation

It is recommended that the District construct two new reservoirs within the upcoming planning period 
to provide the additional storage capacity by constructing a 1.0- and 1.5-million gallon glass fused 
reservoir.  This would provide the system will the needed storage throughout the upcoming planning 
period.   

Because the TCCA uses the majority of the water within the system, it is recommended that the larger 
be constructed in this section of the system.  Currently, the District does not own any land in this 
vicinity.  However, the TCCA does own large tracts of land in the area which meets elevation 
requirements.  The District should begin investigating possible sites to locate a new reservoir in this 
area. 

The estimated cost for a new 1.5 million gallon reservoir constructed near TCCA is approximately 
$1,824,000.  This cost includes approximately 4,000 feet of 10-inch transmission main to connect the 
new reservoir to the existing system.  Since the location of the new reservoir is not currently know, 
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the cost for this item is likely to change,  which could have a significant impact on the projects final 
cost.  The following cost estimate also does not include the cost of land acquisition that may be 
necessary. 

Table 6-9 – 1.5 Million Gallon Reservoir Cost Estimate (TCCA Site) 
Item 
No. Description Units Quantity Unit Cost Total Cost 
1 Mobilization, Bonding & Insurance LS 1  $      130,000   $      130,000 
2 1.5-MG Reservoir (including foundation) LS 1  $      690,000   $      690,000 
3 10-in transmission piping LF 4000  $               59   $      236,000 
4 Misc. piping LS 1  $        75,000   $        75,000 
5 Site Work (grading, erosion control, fencing, etc.) LS 1  $        85,000   $        85,000 

Construction Total  $   1,216,000 
Contingency (20%)  $      243,200 
Subtotal  $   1,459,200 
Engineering (20%)    $      291,840 
Administrative & Legal Costs (5%)  $        72,960 
Total Project Cost  $   1,824,000 

It is recommended to construct a new 1.0-million gallon reservoir at the newly acquired site on 
Pennsylvania Street in Bay City.  Approximately 1,400 feet of new 8-in transmission line would need 
to be installed to connect the new reservoir to the existing low-level distribution and transmission 
system. 

During the installation of the new reservoir on Pennsylvania Street, an interconnection between the 
high- and low-level systems would be advisable to allow for the emergency transfer of water from the 
high system to the lower system (see Section 6.3.1).  With this new reservoir so close to the 500,000-
gallon high-level reservoir, the installation of such an interconnection would be a small cost to the 
overall construction of the new water tank.  A benefit of placing the low- and high-level system at this 
location is that a failure in PRV system would simply result in an overflow of excess water from the 
lower tank rather than damage to the system or customer equipment. 

Table 6-10 shows the detailed cost estimated for a new 1.0-million gallon glass fused reservoir 
located on at the Pennsylvania Street sites, which totals approximately $1,257,000.   

Table 6-10 – 1.0 Million Gallon Reservoir Cost Estimate (Pennsylvania Street Site) 
Ite
m

No. Description Units Quantity Unit Cost Total Cost 
1 Mobilization, Bonding & Insurance LS 1  $        90,000   $        90,000 
2 1-MG Reservoir (including foundation) LS 1  $      500,000   $      500,000 
3 8-in transmission piping LF 1500  $               52   $        78,000 
4 PRV connection to high-level System LS 1  $        30,000   $        30,000 
5 Misc. piping LS 1  $        65,000   $        65,000 
6 Site Work (grading, erosion control, fencing, etc.) LS 1  $        75,000   $        75,000 

Construction Total  $      838,000 
Contingency (20%)  $      167,600 
Subtotal  $   1,005,600 
Engineering (20%)    $      201,120 
Administrative & Legal Costs (5%)  $        50,280 
Total Project Cost  $   1,257,000 

The total cost for the two reservoirs equates to an estimated $3,081,000.   
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6.5 Regional District Management 

The current management and operation of the Regional District and its relationship to the individual 
service districts it serves was discussed in Section 4.7 of this Water Master Plan Update.  The current 
system is cumbersome and inefficient for both operators and water customers.  Some of the 
disadvantages of the existing management system include the following: 

� Does not encourage water conservation 
� Inequality in customer water rates 
� Lack of maintenance in some districts 
� Lack of accurate water consumption accounting 
� Water loss unequally distributed through Regional Water District 
� Confusion over district boundaries and service limits 
� No adopted SDC methodology for entire Regional District 
� No authority for taxation 

In order to resolve these issues, it is recommended that the Kilchis Regional Water District as well as 
all of the purchasing for a single water authority.  This would greatly simplify overall operation and 
management of the system. 

6.5.1 Formation of New Water Authority 

The formation of most types of special districts is covered in Oregon Revised Statute (ORS) Chapter 
198.  Provisions specifically related to water authorities are set forth in ORS 450.650 to 450.700. 

A special district may be formed from contiguous or noncontiguous territory located in one or more 
adjoining counties.  Territory within another district performing the same services as the proposed 
district may not be included in a new district unless the territory is withdrawn, either by a 
simultaneous withdrawal proceeding or automatically by statute, from the former district.  The 
boundaries of a new district may only include territory that can be reasonably served by the facilities 
or services of the proposed district. 

Formation may take as long as 12 to 24 months, depending on the type of district and whether the 
district will need to assess property taxes.   

The first step in forming a special district is usually to form a committee to analyze the need for the 
district and to discuss the steps that must be undertaken.  Consideration should be given to the area 
that will be served, the assessed valuation of the area, the revenue that could be provided by a 
reasonable tax or user fee, long and short term debt structure, if any, and how to generate needed 
funds for a security bond and possibly an election.  

In general there are three procedures that may be used to form a special district: (1) filing of a petition 
for formation; (2) consent of all property owners within the area of the proposed district; or (3) 
initiation and order of the county board.  The initiation of water authority formation may also be 
initiated by resolution of the governing bodies of cities and water districts, when they consider 
it necessary for the public health, safety and welfare. 
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The following steps are general guidelines to the formation of most types of special districts: 

� Establish a working committee.
o Set up community meetings and contact local agencies.  
o Draft maps and research property values. 

� Review estimated costs and boundaries at public meetings. 

� Draw up petitions.  Submit prospective petition to county clerk.  Begin preparing Economic 
Feasibility Statement. 

� Circulate petitions.  Obtain resolutions from any affected cities. 

� Submit petitions, Economic Feasibility Report, and security deposit 180 days prior to election 
to County Clerk and Surveyor for review. 

� County schedules hearing date and bond posted. 

� County holds initial hearing. 

� County holds second hearing. 

� County enacts formation resolution or schedules election date. 

� Formation materials submitted to Department of Revenue. 

� Submit formation order to Assessor’s Office. 

� Hold formation and Board Member election (formation elections including permanent tax 
rates may only be held in May or November of even numbered years).  Note:  If there is a 
formation election held, the permanent tax rate, if any, must be included in that election. 

The Special District Association of Oregon (SDAO) has published a detailed summary of rule and 
requirements for formation, which can be found in the appendix.  Additional information and 
assistance on formation can also be directly obtained from the SDAO at (503) 371-8667. 

The primary cost associated with the formation of a single water authority include writing a legal 
description of the boundaries of the new water authority as well as the legal and administrative fees 
that would be incurred during the process.  Table 6-11 shows the estimated cost that would be 
associated with forming a single water authority. 

Table 6-11 – Estimated Cost for Single Water Authority Formation 
Item Estimated Cost 
Legal Description/Map  $    45,000 
Legal & Administrative $    30,000 
Total $    75,000 

It is assumed that the City of Bay City would take over the operation, maintenance, and billing 
activities for the expanded water authority service boundary.  This would place additional burden on 
the City’s existing personnel and equipment resources.  As a result, it is likely that at least one 
additional public works crew member would need to be hired and new truck be purchased.
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Furthermore, integration of the entire water system may also require updates to the City’s existing 
billing system and software.  

6.6 Service Districts’ Distribution Systems 

Section 4.5 provided details descriptions of each of the individual purchasing districts’ distribution 
system.  This information was developed based on existing system maps and by information provided 
by each district.  Based on the available information, a hydraulic analysis of each system was 
performed using WaterCAD.  As a result of the distribution descriptions and hydraulic analysis, a 
number of deficiencies were identified within each of the service districts. 

The condition and performance of the districts’ existing distribution systems vary widely.  However, 
common deficiencies are found in each of the distribution systems primarily related to undersized and 
dead-end lines.  The presence of undersized and dead-end lines is a particular problem in the smaller 
purchasing districts.  Replacing these lines will improve system efficiency, reduce areas of low 
working pressure, and provide fire flow requirements.   

In addition, there is a lack of fire hydrants within many of the districts.  This not only reduces the 
systems’ ability to meet fire requirements, but also causes operational problems because lines cannot 
be flushed on a regular basis. 

The following subsections provide a range of improvements alternatives for each of the service 
districts.  As noted above, these improvements are based on the best available information on the 
existing system.  If new information is obtained which contradicts items in this report, then the 
following alternatives should be updated accordingly. 

WaterCAD software was used to assess the effects of the various recommended improvements 
proposed below.  The goal of this analysis was to ensure that the proposed improvements would 
effectively resolve existing hydraulic deficiencies, including system pressures and available fire 
flows.  The results of this analysis are provided in the appendices. 

6.6.1 City of Bay City 

Over the last 20 years, the City of Bay City has made great efforts to upgrade and improve its water 
distribution system.  This has included replacing older steel waterlines, upgrading many undersized 
pipelines, closing pipe loops, and installing gate valves at intersections.  However, there are still areas 
throughout Bay City that need improvements and the City should continue these efforts.   

The City has adopted minimum standards for it distribution system including 8-inch diameter PVC 
pipes for all main lines, however 6-inch PVC may be used on dead-end streets that are less than 500 
feet long and without fire hydrants.  In general, it is recommended that the City not allow any new 
dead end lines to be constructed. 

Figure 6-2 presents various line replacement and looping proposed improvement alternatives.  
Implementing these improvements should enhance the system’s overall hydraulic performance and 
increase the available fire flows throughout the system. 

Improvements to both the low- and high-level pressure areas in the Bay City distribution system have 
been made.  Additional details on these alternatives are provided below. 
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Low-Level System

The hydraulic performance in Bay City’s low-level distribution system was very poor in terms of its 
ability to meet fire flow requirements.  Nearly all areas analyzed in the low-level system, including 
commercial and industrial areas, had available fire flows less than 500 gpm.  This is primarily a result 
of a number of undersized and dead-end pipe sections. 

In the area south of Tillamook Avenue, the poor hydraulic performance is related to a number of 
undersized and dead-end pipe sections.  Replacing and/or extending these line sections would 
drastically improve the systems operating characteristic and provide adequate fire flows.   

Recommended improvements to this section of the system include: 

� Connect the two 6-inch pipeline sections on Short Street 
� Abandon the 4-inch line on 14th Street and extend the 6-inch line south to Highway 101 
� Extend the 6-inch on 15th Street north to Woods Street 
� Replace the 2-inch line on Spruce Street with a 6-inch pipe 
� Replace the 2-inch line on Warren Avenue and Salmon Street with a 6-inch pipe 
� Replace the 2-inch line on Elliot Street (from Salmon to Clam Streets) with a 6-inch pipe 
� Install new 6-inch pipeline on Hare and Clam Streets from Salmon Street to connect to the 

new pipeline on Elliot Street 

There are much fewer under sized pipelines in the northern portion of the low-level system.  Systems 
inadequacies in this area are largely a result of unlooped piping networks and the fact the entire area 
is fed by a single feed line. 

To improve the hydraulics of this section of Bay City’s distribution system, the following 
improvements are recommended: 

� Install new 10-inch pipeline connection to 10-inch main feed line on Highway 101 at “D” 
Street.

� Extend 6-inch line on 6th Street south between “B” and “C” Streets and connect line to 
existing system at the intersection of 5th Street and “C” Street 

� Replace 4-inch line on 3rd Street with new 6-inch pipeline and extend line to “A” Street 
� Extend 6-inch line on 6th Street north to Main Street 
� Install new 8-inch line on “A” Street from 6th Street to 9th Street 
� Install new 8-inch line on Trade Street to loop existing pipelines on 7th and 9th Streets 
� Replace 2-inch pipeline section on Pacific Street with new 6-inch pipe and connect to system 

at the intersection of Main Street and 6th Street 

It should also be noted that installing a new low-level reservoir on Pennsylvania Street will also help 
improve Bay City’s overall hydraulic performance. 

High-Level System

Much of the high-level system is made up of dead-end lines. These yield poor fire flows and increase 
the potential for water outages that affect large areas due to broken pipes.  There are also a few 
sections of undersized pipeline that should be replaced. 
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Recommended improvements to this section of the system include: 

� Replace existing 2-inch line on 3rd Street with new 6-inch line and extend line to connect with 
existing system at the intersection of 7th and Williams Streets 

� Replace existing 2-inch line on Hendricks Street with new 6-inch line and extend line west to 
4th Street and east to 7th Street 

� Install new 6-inch line on 9th Street between High and Williams Streets and connect to 
existing line on Williams Street 

� Install new 6-inch line to loop the system from the intersection of 8th and “B” Streets to the 
intersection of 7th and “D” Streets 

� Extend 8-inch line on “D” Street from 10th Street to 12th Street 
� Install new 8-inch line on “E” Street between 7th and 8th Street and on 7th Street between “E” 

Street and Portland Avenue 
� Extend existing 8-inch line on 10th Street to Portland Avenue 
� Extend existing 6-lines on 11th and 12th Streets to Portland Avenue 
� Extend existing 8-inch line on Seattle Avenue to 15th Street  

Bay City’s high-level distribution system also contain includes a pump station.  This pump station is 
in excellent operating condition.  However, the existing station is not sufficiently sized to meet 
current or projected maximum daily demands with18 hours of operation. 

Table 6-12 – Doughty Street Pump Station Analysis 
Current

Conditions
Projected  

Conditions
Existing Capacity  100 gpm 100 gpm 
Pumping Requirement 138 gpm 172 gpm 
Pump Deficiency   38 gpm   72 gpm 

The existing Doughty Street booster station should be upgraded within the planning period to meet 
current and future demands.  This will include replacing existing pumps and updating the station’s 
electrical and control system.   

Summary

The following table has been prepared to provide a brief summary of the recommended 
improvements and associated costs for the Bay City distribution system.  These improvements 
include the Highway 101 crossing at “D” Street, increasing pump capacity at the Doughty Street 
booster station, and general piping improvements to the high- and low-level distribution system.  
Detailed cost estimates for these improvements are provided in the appendix. 

Table 6-13 – Bay City Distribution System Improvements Summary 
Item Description Estimated Cost 

1 “D” Street Highway Crossing $       57,000 
2 Doughty Street Booster Station (DBS) Improvements $       66,000 
4 General Low-Level Distribution Piping Improvements $     610,500 
5 General High-Level Distribution Piping Improvements $     582,000 

TOTAL $  1,315,500 
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6.6.2 Cole Creek Water District 

As discussed in Section 4.5.2, the Cole Creek Water District connects to the general transmission 
system at the intersection of Kilchis River Road and Curl Road.  The system is fed by a 4-inch 
pipeline extending Curl Road.   

During the hydraulic analysis, the existing distribution system for Cole Creek did not perform well.  
During periods when the level in the reservoirs were low, no available fire flow to the area and 
service pressures were also low (30-40 psi).  The system performed slightly better when reservoirs are 
filled, however, available fire flows are still extremely low (±100 gpm) although system pressures did 
improve. 

There are no loops within this system.   Furthermore, there is significant friction loss within the main 
4-inch mainline.  This combination results in the system’s poor hydraulic performance.   

Additionally, this area has extremely high water usage (see Section 3).  This may indicate that there is 
a significant amount of water loss occurring within the district’s distribution system, which may be a 
result of deteriorating pipelines.  However, without accurate accounting of residential water, this 
cannot be verified. 

Recommended improvements for the Cole Creek Water District include replacing the existing 4-inch 
water line with a new 6-inch PVC line, as well as installing a fire hydrant within the system (Figure 
6-3).  The estimated cost for these improvements is approximately $300,000.  A detailed cost estimate 
is provided in the appendix.  

6.6.3 Juno Hill Water Company 

A detailed description of the distribution system for the Juno Hill Water Company was provided in 
Section 4.5.3.  This system is composed of variously sized dead-end waterlines.  As a result of the 
existing configuration, the hydraulic analysis of this system showed that minimum system criteria are 
not met.  In particular is the system’s inability to meet fire flow requirements. 

Key improvements to the Juno Hill distribution include: 
� Replace existing 4-inch line on west side of Highway 101 with new 8-inch PVC line 
� Replace existing 4-inch line on Suppress Road with new 8-inch PVC line 
� Replace existing 1- and 1.5-inch lines on Boquist Road with new 6-inch PVC line 
� Replace existing 2-inch line on Ellen Road with new 4-inch PVC line 
� Install additional 4 fire hydrants 

The Juno Hill district also operations a booster station located on Sunset Drive.  The Juno Hill district 
did not provide sufficient information to perform a hydraulic analysis of this station.  However, based 
on conversations with City of Bay City Superintendant, this station is in extremely poor condition and 
needs to be completely replaced.  The station should also be relocated to a lower elevation, possibly 
closer to Highway 101 if suitable land is available.  In addition, a new 4-inch line on Sunset Drive 
should be installed 

Table 6-14 provides a summary of the recommended distribution improvements to the Juno Hill 
distribution system.  These improvements are also presented in Figure 6-4.  Detailed cost estimates 
are provided in the appendix. 
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Table 6-14 – Juno Hill Distribution System Improvements Summary 
Item Description Estimated Cost 

1 General Distribution Piping Improvements $  579,000 
2 Booster Station Improvements $  132,000 
3 New 4-in pipeline on Sunset Drive  $    57,000 

TOTAL $  768,000 

6.6.4 Latimer Road Water Association 

The distribution system for the Latimer Road Water Associated is described in Section 4.5.4.  This 
system includes a large portion of the Regional District’s 8-in transmission line with a number of off-
shooting service laterals, primarily composed of 1- and 2-inch diameter pipelines.  The Latimer Road 
distribution also includes a number of fire hydrants within its boundary. 

In general, the Latimer Road Water Association’s distribution system appears to be in good condition.  
Although there are a number of smaller service lines (< 4 inches) within the district, the majority of 
these lines only serve one or two customers.  Small lines servicing more customers should be replaced 
with pipelines having a minimum diameter of 4 inches.   

Recommended improvements for the Latimer Road Water Association are shown in Figure 6-6.  The 
estimated cost for these improvements is approximately $50,000.  A detailed cost estimate is provided 
in the appendix. 

6.6.5 Northwood Water District 

The Northwood Water District’s distribution system lies on far southeast side of the Regional District.  
This system includes a pump station, 15,000-gallon reservoir, and piping network consisting of 6-, 4-, 
2-, and 1.5-inch lines. 

Improvements in this district should be aimed to replace undersized pipelines in order to provide the 
service area with required fire flow.  In order to accomplish this, the following recommendations have 
been made: 

� Replace existing 4-inch steel line Northwood Drive  
� Extend existing 4-inch line on Northwood Drive to Northwood Way 
� Install an additional fire hydrants 

The district did not provide sufficient information on its pump station to perform a hydraulic analysis.  
However, no deficiencies have been reported with this station and therefore no recommendations for 
improvements have been included. 

Recommended improvements are illustrated in Figure 6-6.  The estimated cost for these 
improvements is approximately $60,000.  A detailed cost estimate is provided in the appendix. 

6.6.6 Summary 

This section of the Water Master Plan Update has attempted to provide preliminary recommendations 
of needed distribution improvements for each of the individual service districts.  These 
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recommendations have developed through hydraulic analysis performed in previous sections of this 
plan, which were based on system information provided by each of the purchasing districts.   

The recommendations provided in this plan are only intended to provide a general idea of the 
condition of each system and necessarily an exhaustive list of needed improvements.  As new 
information on system components is obtained, these recommendations should be updated 
accordingly.   

The following table provides a brief financial summary of the recommended improvements for each 
of the individual service districts. 

Table 6-15 –Cost Estimate Summary for Service 
Districts’ Distribution Improvements 

Service District Cost Estimate 
City of Bay City (Low-Level) $     667,500 
City of Bay City (High-Level) $     648,000 
Cole Creek Water District $     300,000 
Juno Hill Water Company $     768,000 
Latimer Road Water Association $       50,000 
Northwood Water District $       60,000 

TOTAL $  2,493,500 
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Section 

7 7 Recommended Plan 
 
 
 
7.1 Introduction 
 
This section is intended to summarize all the recommendations in this Waster Master Plan Update 
and provide clear and concise information on project selection, capacity needs, project prioritization, 
project costs, and financing strategies. 
 
This section outlines the recommended plan for the water supply, storage, and transmission systems 
for the Kilchis Regional Water District, as well as preliminary recommendations for the individual 
districts’ distribution systems.  These recommendations were developed through the analyses and 
studies that were completed in previous sections of the Plan. 
 
As the projects vary in their criticality, the projects have been divided into three separate and distinct 
priority groups.  The priority groups are further described below: 
 

Priority 1 Projects:  Priority 1 projects are the most critical and must be undertaken as soon 
as possible in order to satisfy the current operational and regulatory requirements.  Priority 1 
projects should be considered as the most immediate needs of the water system. 
 
Priority 2 Projects:  Priority 2 projects are projects that should be undertaken within the first 
half of the planning period to restore aging facilities to new operating conditions and to 
increase system capacity.  While they do not have to be undertaken immediately, they should 
be included in the capital improvement plans (CIP) and undertaken as funding is obtained. 
 
Priority 3 Projects:  Priority 3 projects are projects that are primarily dependent on 
development and expansion of the distribution system to provide water service to new areas.  
Priority 3 projects are most likely to be driven by development and the need to expand the 
distribution system to service new properties and new subdivisions.  Funding for Priority 3 
projects are likely to be financed through a combination of system funds, developer 
contributions, and SDC funds (if available). 
 

With these priorities in mind, the remainder of this section will further describe the recommended 
projects, their costs, and design criteria as well as financing strategies for the recommended projects. 
 
 
 
7.2 Summary of Recommended Improvements 
 
Improvements to the Kilchis Regional water system are needed to: 
 

• Increase the pumping capacity of source intake  
• Provide additional storage capacity 
• Provide addition water supply during emergencies through interties with other water systems 
• Provide more reliable river crossings 
• Increase system efficiency by combining entire service area into single water district  
• Replace the transmission mains that are prone to breakage 
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Each of the improvements is discussed in detail in Section 6, which also present associated cost 
estimates for each project. 
 
7.2.1 Priority 1 Improvements 
 
Highest priority improvements, indicated as Priority 1 improvements, include improvements to the 
well intake, providing additional finished water storage, increasing the reliability of the system during 
emergencies, and improving system management. 
 
Priority 1 Improvements for these items are listed below: 
 

Well Intake Improvements 
• Develop new well rated at 1,000 gpm 
• Apply for water right permit extension 
• Develop Water Management & Conservation Plan (as a result of permit extension) 

 
Finished Water Storage 

• Construct new 1.0-million gallon storage reservoir on Pennsylvania Street 
• Include intertie with high-level system 

 
Emergency Intertie with the City of Tillamook 

• Bore approximately 800' of 8-inch piping under the Wilson River 
 

New Kilchis River Crossings 
• Bore approximately 300' of 18-inch piping under the Kilchis River at the Kilchis 

Bridge crossing 
• Bore approximately 200' of 10-inch piping under the Kilchis River at the Alderbrook 

Bridge crossing 
 

Water System Management 
• Merge individual water districts into singe water authority 

 
Priority 1 projects should be completed within the next few of years or as soon as funding for these 
projects can be obtained  

 
 
7.2.2 Priority 2 Improvements 
 
Other projects that need to be completed within the 20-year planning period include: 

 
Providing the remaining portion of the needed additional finished water storage 

• Construct a 1.5-million gallon storage reservoir  
• Additional property or an easement will be required east of TCCA for the reservoir. 

 
Transmission System 

• Replace approximately 3,800 feet of 10-in pipeline Alderbrook Loop Road (between 
Kilchis River Road and Highway 101). 

• Replace approximately 1,000 feet of 10-in pipeline to Juno Hill 
• Install 10 new fire hydrants 
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The Priority 2 project improvements can be undertaken in the future as additional funding becomes 
available.   
 
 
7.2.3 Priority 3 Improvements 
 
No Priority 3 projects have been developed for the Kilchis Regional Water System. 
 
 
7.2.4 Improvements to Individual Districts’ Distribution System 
 
Section 6.6 of this Water Master Plan Update provides a number of preliminary recommendations for 
improvements to the distribution system of the individual service districts.  These recommendations 
have are further described and prioritized below. 
 
The primary goal of developing the following improvement projects is to give each district an initial 
idea of the condition of their respective system.  These projects should not be viewed as an exhaustive 
list and may require significant updating as more information on existing systems and community’s 
needs are established. 
 
Many of these improvements are necessary to improve hydraulic efficiency of the system and provide 
fire flow requirements.  For this reason, these improvements do not necessarily need to be 
implemented immediately, rather they can be constructed in multiple stages as funding sources 
allows. 
 
City of Bay City 
 

Priority 1 Projects: 
• “D” Street Highway Crossing 
• Doughty Street Booster Station (DBS) Improvements 

 
Priority 2 Projects: 

• General Low-Level Distribution Piping Improvements (see Section 6.6.1 for details) 
• General High-Level Distribution Piping Improvements(see Section 6.6.1 for details) 

 
Priority 3 Projects: 

• No Priority 3 improvement projects have been d developed  
 

Cole Creek Water District 
 

Priority 1 Projects: 
• No Priority 1 improvement projects have been d developed  

 
Priority 2 Projects: 

• Replace existing 4-in feed line with new line having a minimum diameter of 6 inches 
• Install new fire hydrant 

 
Priority 3 Projects: 

• No Priority 3 improvement projects have been d developed  
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Juno Hill Water Company 
 

Priority 1 Projects: 
• Replace and relocated booster pump station 
• Install new 6-inch PVC line on Ellen Road 

 
Priority 2 Projects: 

• Replace existing line on east side of Highway 101 with new 8-inch PVC line 
• Install new fire hydrants 

 
Priority 3 Projects: 

• Replace existing 4-inch line on Suppress Road with new 8-inch PVC line 
• Replace existing 1- and 1.5-inch lines on Boquist Road with new 6-inch PVC line 

 
Latimer Road Water Association 
 

Priority 1 Projects: 
• No Priority 1 improvement projects have been d developed  

 
Priority 2 Projects: 

• Replace existing line on east N. Hillcrest Rd with new 4-inch PVC line 
 

Priority 3 Projects: 
• No Priority 3 improvement projects have been d developed  

 
Northwood Water District 
 

Priority 1 Projects: 
• No Priority 1 improvement projects have been d developed  

 
Priority 2 Projects: 

• Replace existing 4-inch steel line Northwood Drive  
• Extend existing 4-inch line on Northwood Drive to Northwood Way 
• Install an additional fire hydrants 

 
Priority 3 Projects: 

• No Priority 3 improvement projects have been d developed  
 
 
 
7.3 Recommended Improvements Cost Summary 
 
7.3.1 Kilchis Regional Water District 
 
Project priority groups have been developed in this section.  As mentioned previously, the projects 
vary in their criticality with some requiring to be undertaken as soon as possible, while other can be 
planned for and undertaken later in the planning period.   
 
A summary of the recommended projects costs is provided in the Table 7-1 for all project priority 
categories.  No Priority 3 Improvement projects have been developed for the Kilchis Regional Water 
System.  Detail cost estimates for each improvement is provided in Section 6 of this Plan. 
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Table 7-1 - Recommended Projects Costs Summary 

Improvement Description Total Project Costs 

Priority 1 Projects $         2,562,000 
New Well $             384,000 
Water Right Extension & Water Management and Conservation Plan $               30,000 
1.0-MG Water Storage Reservoir $          1,257,000 
Emergency Intertie with City of Tillamook $             400,000 
Kilchis Bridge Crossing $             300,000 
Alderbrook Bridge Crossing $             116,000 
Single Water Authority $               75,000 
Priority 2 Projects $          2,340,000 
1.5-MG Water Storage Reservoir $          1,824,000 
Alderbrook Line Replacement $             349,500 
Juno Hill Reservoir Transmission Line Replacement $             121,500 
Fire Hydrants $               45,000 
Priority 3 Projects NA 
No Priority 3 projects have been identified NA 
Overall Plan Costs $         4,902,000 

 
The above costs are for recommended improvements to the general Regional District’s source, 
transmission, and storage system.  Costs for preliminary recommended improvements for each of the 
individual service districts are provided in the following section. 

 
 

7.3.2 Individual Service Districts’ Distribution System 
 

The following table summarizes the estimated cost for the various distribution system improvement 
projects for each of the individual service districts as described in Section 7.2.4. 

 
Table 7-2 - Recommended Projects Costs Summary for Distribution Improvements 

Service District Priority 1 
Project Costs 

Priority 2 
Project Costs 

Priority 3 
Project Costs 

Total Project 
Costs 

City of Bay City $  123,000 $ 1,192,500 N/A $ 1,315,500 
Cole Creek Water District N/A $    300,000 N/A $    300,000 
Juno Hill Water Company N/A $      50,000 N/A $      50,000 
Latimer Road Water Association $  189,000 $    220,500 $      358,500 $    768,000 
Northwood Water District N/A $      60,000 N/A $      60,000 
TOTAL $  312,000 $ 1,823,000 $    358,500 $ 2,493,500 

 
Regarding the distribution system improvements, it is recommended that each district set aside money 
in the water budget to start replacing the older water mains that are in poor condition.  This would 
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allow the cost of the needed distribution system improvements to be spread out over time.  Service 
districts should set a goal to replace a set footage of pipe each year.  In addition, when there is a water 
main break that requires a whole section of pipe to be replaced and when leaking pipes are found that 
require whole sections of pipe to be replaced, the pipe should be replaced with adequately sized pipe.  

 
7.4 Financing Strategy 
 
The Kilchis Regional Water District must upgrade and improve its water system in order to provide 
reliable water treatment and distribution to the general service area for the upcoming planning period 
and beyond. 
 
This Water System Master Plan Update outlines a plan for all necessary improvements, which 
represent a significant investment for the Regional District.  Therefore, a strategy and plan for 
financing the recommended improvements must be developed. 
 
While the financing package that the Regional District will ultimately utilize depends on the results of 
coordination with the various funding agencies, this section will summarize the general direction the 
Regional District should proceed with and provide some insight into the potential impacts to rate 
payers. 
 
As outlined earlier in this section, improvements projects recommend for the Regional Water System 
total approximately $4.9 million dollars.  An additional $2.5 million have been identified for 
improvements to each of the service district’s distribution systems. 
 
The Regional District should proceed with the following steps as it moves forward with the financing 
strategy for the water system improvement projects: 
 

1. As soon as this Water System Master Plan Update is approved, the Regional District should 
contact OECDD to schedule a one-stop meeting.  At this one-stop meeting, all of the potential 
agencies who may be able to provide funding will send representatives to discuss the funding 
needs and develop a funding package for the improvement projects.  The agencies will make 
recommendations and will discuss what each agency can offer.  The result will be a funding 
package made up of grants and loans from a number of agencies to fund the projects. 
 

2. Following the one-stop meeting, the Regional District should immediately process the 
necessary paperwork to apply for the funding included in the funding package recommended 
at the one-stop meeting.  This will require numerous applications and other administrative 
efforts to apply for funding.  The Regional District should apply to any and all programs or 
agencies that have the potential to provide grant money to reduce the impact to rate payers. 
 

3. Due to the magnitude of the required improvements, the Regional District will not likely 
receive grants sufficient to cover all of the costs of the project.  In fact, the Regional District 
will most likely be required to take out loans for a significant portion of the project costs.  
Since the Regional District will have to pay back loan monies, a rate increase will be required 
to generate the revenue to pay back the loans.  The Regional District should immediately set 
up a timeline and plan for rate increase.  The plan should include efforts to educate the public 
and provide for public meetings and other opportunities for the public to learn about the 
upcoming improvement projects, the project need, and the project costs. 
 

4. Once the Regional District receives notification that they have secured the necessary funding 
to complete the work, they can begin the pre-design and design activities in preparation for 
bidding and construction of the improvements. 
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7.4.1 Impact to Rate Payers 
 
As mentioned above, the funding package for the recommended projects will likely include a loan 
component that may necessitate a rate increase for the average rate payer.  While the final funding 
package will not be known until after the one-stop meeting and not confirmed until notice that the 
necessary funding is secured, it is important to give some insight on the potential impact to rate 
payers. 
 
Existing Water Rate Fees 
 
As noted in Section 4.7.2, each of the individual servicing districts is charged a monthly rate by the 
Kilchis Regional Water District that is based on the percent of total water usage of each service area.  
In addition, monthly rates charged to each district include a capital repayment for previous 
improvement projects.  Table 7-3 lists the current monthly rates charged to each of the purchasing 
districts. 
 

Table 7-3 – 2009/2008 Monthly Payment by Service District 

Service District Water Usage 
Percentage 

Annual 
Operating 
Payment 

Annual Capital 
Payment 

Monthly  
Payment 

Bay City   36.5% $    77,072 N/A $    6,423 
Cole Creek     0.7% $      1,42 $       825 $       187 
Juno Hill     5.0% $    10,296 $    1,751 $    1,004 
Latimer Rd     5.8% $    11,256 $    2,851 $    1,176 
Northwood     1.4% $      2,769 $    1,624 $       366 
TCCA   50.6% $  111,466 $  13,890 $  10,446 
Total 100.0% $  214,281 $  20,941 $  19,602 

 
The individual districts are responsible for establishing customer rates within their respective 
boundaries.  As a result, customer water rates vary throughout the Regional District’s service area.  
Table 7-4 provides a summary of the “average” monthly water bill for each of the purchasing 
districts.  This average is based on the 7,500-gallon monthly water consumption used by funding 
agencies.  As this table shows, the Northwood Water District has the lowest monthly water rate, while 
customers serviced by Bay City, but lie outside the City’s UGB have the highest monthly rate. 
 

Table 7-4 – Comparison of “Average” Monthly Water Bill 
Water District Average Monthly Water Bill1 

Bay City (within City) $  28.30 
Bay City (outside City) $  38.43 
Cole Creek $  18.72 
Juno Hill $  31.25 
Latimer Road $  24.25 
Northwood $  20.00 

1 Based on an average water usage of 7,500 gal/month or 15,000 gal/bi-monthly 
2 Average water rate based on ¾” service connection 

 
Rate Impacts 
 
The following table shows the financial impact of the various improvement projects, assuming 100% 
of the projects’ costs are funded by loans based on an assumed loan at 3.5% for a term of 20 years.  
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The theoretical situation presented in Table 7-5 indicates that financing all of Priority 1 projects 
would require a monthly payback of $16,699.  This cost would increase to $31,220 per month if a 
loan was received for all the improvement projects recommended for the Kilchis Regional Water 
District. 
 

Table 7-5 – Estimated Monthly Payback for Project Financing 

Improvement Project Total Project 
Costs 

Total 
Monthly 

Costs 

Pr
io

ri
ty

 1
  

Pr
oj

ec
ts

 

New Well $     384,000 $      2,383 
Water Right Extension & WMCP $       30,000 $         186 
1.0-MG Water Storage Reservoir $  1,257,000 $      7,800 
Emergency Intertie with City of Tillamook $     400,000 $     2,482 
Kilchis Bridge Crossing $     300,000 $      1,862 
Alderbrook Bridge Crossing $     116,000 $         720 
Single Water Authority $       75,000 $         465 
Total $  2,562,000 $    15,899 

Pr
io

ri
ty

 2
 

Pr
oj

ec
ts

 

1.5-MG Water Storage Reservoir $  1,824,000 $    11,319 
Alderbrook Line Replacement $     349,500 $      2,169 
Juno Hill Reservoir Transmission Line Replacement $     121,500 $         754 
Fire Hydrants $       45,000 $         279 
Total $  2,340,000 $    14,521 

Total Improvements $  4,902,000 $    30,420 
Assumes 3.5% Interest Rate, 20-yr Term 
 
Due to the significant financial cost of pursuing all of the recommended improvements, it is 
recommended that the Regional District initially move forward with just the Priority 1 projects.  
Assuming that no grant monies are obtained for these projects (worst case scenario), the Regional 
District would require a loan of approximately $2.56 million.  It is assumed that the financial impact 
of this loan would be distributed proportionally among each of the purchasing districts.   
 
Table 7-6 presents the potential impact to current monthly payments required by each of the 
individual service districts.  As this table shows, current monthly payment rates are expected to 
increase approximately 61% to 90% in order to repay loans for the Priority 1 project improvements.   
 
Table 7-6 – Potential Impact to Service Districts’ Monthly Payment 

District 
Water 
Usage 

Percentage 

Existing 
Monthly 
Payment 

Monthly 
Increase 

New 
Monthly 
Payment 

Percent 
Increase 

Bay City 36.50% $      6,423 $      5,803 $    12,226 90% 
Cole Creek   0.70% $         187 $         111 $         299 59% 
Juno Hill   5.00% $      1,004 $         795 $      1,799 79% 
Latimer Rd   5.80% $      1,176 $         922 $      2,098 78% 
Northwood   1.40% $         366 $           23 $         589 61% 
TCCA 50.60% $    10,446 $      8,045 $    18,491 77% 

Assumes 3.5% Interest Rate, 20-yr Term 
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It should be reiterated the above figures are based on the worst-case scenario that all projects are 
funded by loans.  It is very probably that grants will be available for some projects, particularly those 
related to improving system reliability during emergencies. 
 
As a result of increased monthly payments to the Kilchis Regional District, the purchasing district 
may be required to raise the rates that they charge their own customers.  The following table shows 
the potential impact that the increased monthly payment may have on the customers within each of 
the purchasing districts.  Under the theoretical financial situation presented here, the average district 
increase would be approximately 53%. 
 

Table 7-7 – Potential Impact on Service Districts’ Water Rate 

District Existing 
EDUs 

Monthly 
Increase per 

EDU 

Existing 
Water Rate 

New Water 
Rate 

Bay City (within City) 928.1 $           5.88 $28.30 $       34.18 
Bay City (outside City) 59.0 $           5.88 $38.43 $       44.31 
Cole Creek 10.0 $         11.13 $18.72 $       29.85 
Juno Hill 67.2 $         11.83 $31.25 $       43.08 
Latimer Rd 98.6 $           9.35 $24.25 $       33.60 
Northwood 21.0 $         10.60 $20.00 $       30.60 

 
It should be noted that the potential rate impact to the individual service districts does not account for 
additional monies needed to fund the recommended improvements to their respective distribution 
systems.   
 
As previously noted, one of the recommended Priority 1 projects is to merge the Kilchis Regional 
Water District and all of the individual purchasing districts under a single water authority.  Once this 
occurs, a new rate structure will need to be adopted for the entire service area.   
 
Table 7-8 shows a potential rate structure based on the existing estimate of 2,179.3 EDUs.  The new 
rate would need to be sufficient to cover the total cost to operate the existing regional system as well 
as each of the individual service districts.  In addition, the rate should also cover costs associated with 
existing and new capital repayments.   
 

Table 7-8 – Estimated Monthly Rate per EDU for New Water Authority 
  
Annual Operating Costs $   600,000 
Annual Capital Payment (existing) $     20,941 
Annual Capital Payment (new) $   190,784 
Total Annual Cost $   811,725 
Total EDUs         2179.3 
Monthly Cost per EDU $        31.04 

 
It should be noted that the above rate structure is for preliminary planning purposes.  Once a new 
water authority is established, a detailed rate structure analysis will need to be preformed.  
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As mentioned before, the final impact to rate payers will not be known until the final funding package 
is confirmed and all variables are set.   

 
 

7.4.2 System Development Charges 
 
Systems Development Charges (SDCs) are charges assessed against new development in an attempt 
to recover some of the costs incurred by local government in providing the capital facilities required 
to serve increased growth in the system.  Currently, the Kilchis Regional Water District does not 
impose any district-wide SDC fees.  Of the individual service districts, only the City of Bay City has 
adopted SDCs for new customers connecting within its boundary.   
 
In the present configuration of the Regional District’s management scheme, implementing SDCs for 
the entire district is not feasible.  However, should all of the existing service districts be merged into a 
single water authority, a SDC methodology should be develop to set SDC rates for the entire District. 
 
An adopted SDC methodology is the basis of a SDC rate structure and must comply with the 
framework set forth in ORS 223.297 through 223.314.  Much of the information required as part of an 
SDC methodology has been developed as part of this Water Master Plan Update.   
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    Section 

  8 8  Financing Options 
 

 
 
 
Most communities are unable to finance major infrastructure improvements without some form of 
governmental funding assistance, such as low interest loans or grants.  In this section discusses a 
number of major Federal/State funding programs as well as local funding mechanisms that are 
appropriate for the recommended improvements.  Projects are usually funding by a combination of 
grant, loan and local funds.   
 
 
8.1 State and Federal Programs 
 
A brief description of the major Federal and State funding programs that are typically utilized to 
assist qualifying communities in the financing of infrastructure improvement programs is given 
below.  Each of the government assistance programs has its own particular prerequisites and 
requirements.  These assistance programs promote such goals as aiding economic development, 
benefiting areas of low to moderate-income families, and providing for specific community 
improvement projects.  With each program having its specific requirements, not all communities or 
projects may qualify for each of these programs. 
 
 
Oregon Community Development Block Grant (OCDBG) Program   
 

The Oregon Economic and Community Development Department (OECDD) administers the State’s 
annual federal allocation of CDBG funds.  Funds for the program come from the U.S. Department of 
Housing and Urban Development.  OCDBG funds under the Public Works category are targeted to 
water and wastewater systems.  
 
OCDBG grants are available for each of three phases necessary to complete water and/or wastewater 
system improvements; preliminary engineering and planning, final engineering, and construction.  
Public works project grants are limited to $1,000,000 except for preliminary/engineering planning 
grants are capped at $150,000.   
 
Eligible projects must meet the national objective of benefiting low and moderate-income persons.  
This typically means that at least 51% of residents must have low or moderate incomes based on the 
2000 Census data or local survey.  In addition, the average residential water/sewer service rate (fee) 
should be approximately equal to 1.75% of the community median household income (MHI), taking 
into account any increases necessary for the intended project.  This average water/sewer rate may 
include monthly use fees, and other local fees used specifically to finance the system, including any 
special levy’s on taxable property within the system’s service area being used to pay for the system.   
 
Projects eligible for funding must be to solve problems faced by current residents, not projects 
intended to provide capacity for population and economic growth.  CDBG funds may be used in 
projects that are needed to benefit current residents but which will be built with capacity for future 
development.  In these cases, the CDBG participation is limited to that portion of the project cost that 
is necessary to serve the current population. 
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For additional information on the OCDBG programs, call 1-800-233-3306 or visit the OECDD 
website at http://www.econ.state.or.us/cdbg.htm. 
 
 

Water/Wastewater Financing Program   
 
The 1993 Legislature created the Water/Wastewater Financing Program for communities that must 
meet Federal and State mandates to provide safe drinking water and adequate treatment and disposal 
of wastewater.  The legislation was intended to assist local governments in meeting the Safe Drinking 
Water Act and the Clean Water Act.  The fund is capitalized with lottery funds appropriated each 
biennium and with the sale of state revenue bonds.  The Oregon Economic and Community 
Development Department (OECDD) administers the program. 
 
The grant/loan amounts are determined by a financial analysis based on demonstrated need and the 
applicant’s ability or inability to afford additional loans (dept capacity, repayment sources and other 
factors).  The programs guidelines, project administration, loan terms, and interest rates are similar to 
the Special Public Works Fund program.  The maximum loan term is 25 years, however, loans are 
generally made for 20-year terms.  Loans are generally repaid with utility revenues, general funds, or 
voter approved bond issues.  Borrowers that are “credit worthy” may be funded through sale of state 
revenue bonds. 
 
Interested applicants should contact OECDD prior to submitting an application.  Applications are 
accepted year-round.  For additional information on this and other OECDD programs, call 1-800-233-
3306 or visit the OECDD website at http://www.econ.state.or.us/wtrww.htm. 
 
 

Oregon Special Public Works Fund   
 

The Special Public Works Fund (SPWF) program provides financing to municipalities (cities, 
districts, tribal councils, etc.) to construct, improve, and repair infrastructure in order to support local 
economic development and create new jobs locally, especially family wage jobs.  All projects must 
principally benefit industrial or eligible commercial users. 
 
The SPWF is primarily a loan program.  Grant funds are available based upon economic need of the 
municipality.  The maximum loan term is 25 years, though loans are generally made for 20-year 
terms.  The grant/loan amounts are determined by a financial analysis based on a demonstrated need 
and the applicant’s ability or inability to afford additional loans (debt capacity, repayment sources and 
other factors).  Borrowers that are “credit worthy” may be funded through the sale of state revenue 
bonds.  Loans are generally repaid with utility revenues, local improvement districts (LID’s), general 
funds, or voter approved bond issues. 
 

The maximum SPWF loan per project is $15 million, if funded from SPWF revenue bond proceeds.  
Projects financed directly from the SPWF may receive up to $1 million.  The maximum SPWF grant 
is $500,000 for a construction project and cannot exceed 85% of the total project cost.  Grants are 
made only when loans are not feasible. 
 
For additional information on the OCDBG and other OECDD programs, call 1-800-233-3306 or visit 
the OECDD website at http://www.econ.state.or.us/spwf.htm. 
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Safe Drinking Water Revolving Loan Fund 
 
The purpose of this loan fund is to provide funding to drinking water systems to comply with the Safe 
Drinking Water Act (SDWA), i.e., to protect the public health.  It is intended to assist community and 
nonprofit, non-community water systems plan, design and construct drinking water facilities needed 
to correct non-compliance issues and to further the public health protection goals of the SDWA.  
Funds may be used for the following types of activities: 
 

• All drinking water facilities necessary for source of supply, filtration, treatment, storage, 
transmission and metering. 

 
• The acquisition of real property necessary for the project 

 
• Preliminary and final engineering, surveying, legal review and other support activities 

necessary for the construction of the project 
 

• Construction contingencies in approved change orders. 
 

• Cost necessary for recipients to contract environmental review services 
 

• A reasonable amount of community growth may be accommodated in the project.  Growth 
may not be the primary purpose for constructing the facilities; public health improvement 
must be the main goal. 

 
The Oregon Health Division and the Oregon Economic and Community Development Department 
(OECDD) rate proposed projects.  The applicant must submit a “Letter of Interest” which is used to 
rank projects in a Project Priority List.  Special consideration is given to projects at small water 
systems that serve 10,000 or fewer people, consolidating or merging with another system as a solution 
to a compliance problem, and which have an innovative solution to the stated problem.  Additional 
consideration will be given to disadvantaged communities.   
 
OECDD will structure a financing package that may include a Safe Drinking Water direct loan as 
well as loans and grants from other department programs.  The loan interest rate is 80% of the “State 
and Local Bonds Rate” for the last week of the preceding quarter.  For loans to Disadvantaged 
Communities, which also demonstrate financial need, the interest rate is 1%.  Maximum loan terms 
are 20 years, except that loans to disadvantaged communities may be as long as 30 years.  The loan 
limit per project is $4 million. 
 
Interested parties should contact the OECDD for details. For additional information on the DWSRF 
programs, call 1-800-233-3306 or visit the OECDD website at 
http://www.econ.state.or.us/safe_wtr.htm. 
 
 
Drinking Water Protection Loan Fund 
 
For communities and municipalities needing improvements to protect source water, loan funds are 
available through OHD under the new Drinking Water Protection Loan Fund.  There is less 
competition for funds under this program since only improvements related to source protection are 
eligible. 
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Water and Waste Disposal Loans and Grants (RUS) 
 
The Rural Utilities Service (RUS) is one of three entities that comprise the USDA’s Rural 
Development mission area.  Administered by the USDA Rural Development office, the RUS supports 
various programs that provide financial and technical assistance for development and operation of 
safe and affordable water supply systems and sewer and other forms of waste disposal facilities. 
 
RDA has the authority to make loans to public bodies and non-profit corporations to construct or 
improve essential community facilities.  Grants are also available to applicants who meet the median 
household income (MHI) requirements.  Eligible applicants must have a population less than 10,000.  
Priority is given to public entities in areas smaller than 5,500 people to restore a deteriorating water 
supply, or to improve, enlarge, or modify a water facility and/or inadequate waste facility.  Preference 
is given to requests that involve the merging of small facilities and those serving low-income 
communities. 
 
The maximum term on all loans is 40 years.  However, no repayment period will exceed any statutory 
limitation on the organization's borrowing authority or the useful life of the improvement facility to 
be financed.  Interest rates are set quarterly and are based on current market yields for municipal 
obligations.  Current interest rates may be obtained from any Rural Development office. 
 
Total grant funding cannot exceed the following percentage of eligible project development costs: 
 

• 75% when the community meets poverty line interest rate criteria 
• 45% when the community meets intermediate interest rate criteria 

 
Maximum grant amounts based on MHI are provided in the following table. 

 
Table 8-1 – Maximum Rural Development Grant Funds (based on MHI) 

Median Household 
 Income (MHI) 

Maximum 
Grant 

Interest 
Rate1 

<$32,984 75% 2.625 % 
$32,984 - $41,230 45% 3.500% 

>$41,230   0% 4.375% 
1 Interest rates as of August 2009 
 
There are other restrictions and requirements associated with these loans and grants.  If a district 
becomes eligible for grant assistance, the grant will apply only to eligible project costs.  Additionally, 
grant funds are only available after the district has incurred long-term debt resulting in an annual debt 
service obligation equal to 0.5% of the MHI.  In addition, an annual funding allocation limits the 
Rural Development funds.  To receive a Rural Development loan, the district must secure bonding 
authority, usually in the form of general obligation bonds or revenue bonds. 
 
Applications for financial assistance are made at area offices of the RDA.  For additional information 
on RDA loans and grant programs call 1-541-673-0136 or visit the RUS website at 
http://www.usda.gov/rus/water. 
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Emergency Community Water Assistance Grants (ECWAC) 
 
Available through the USDA Rural Utilities Service (RUS) as part of the Water and Waste Disposal 
programs, ECWAC is available to communities when disaster strikes.  Congress may appropriate 
funds for the program after a flood, earthquake, or other disaster if Federal assistance is warranted. 
 
In order to receive assistance through an ECWAC grant, applicant must demonstrate that a significant 
decline in quantity or quality of water occurred within two years of the date the application was filed 
with RUS.  Projects that are eligible for assistance include the following: 
 

• Extend, repair or perform significant maintenance on existing water systems.   
 
• Construct new water lines, wells, or other sources of water, reservoirs, and treatment plants. 
 
• Replace equipment and pay costs associated with connection or tap fees. 
 
• Pay related expenses such as legal and engineering fees and environmental impact analyses, 

or acquire rights associated with developing sources of treating, storing, or distributing water. 
 
• Achieve compliance with the requirements of the Federal Water Pollution Control Act (33 

U.S.C et seq.) or with the Safe Drinking Water Act when noncompliance is directly related to 
a recent decline in potable water quality. 

 
The maximum grant available through ECWAC is $500,000.  Grants for repairs, partial replacement, 
or significant maintenance on an established system cannot exceed $15,000.  Otherwise, grants may 
be made for 100% of eligible project costs. 
 
Applications are filed with any USDA Rural Development office. For additional information on RDA 
loans and grant programs call 1-541-673-0136 or visit the RUS website at 
http://www.usda.gov/rus/water/. 
 
 
Rural Community Assistance Corporation (RCAC) Financial Services 
 
The mission of RCAC’s Financial Services is to manage resources, develop programs and participate 
in collaborative efforts, enabling RCAC to provide suitable and innovative solutions to the financial 
needs of rural communities and disadvantaged populations.  In 1996, RCAC was designated a 
Community Development Financial Institution by the US Treasury to help address the capital needs 
of rural communities and has since added other loan programs.  These programs include community 
facilities (housing, educational centers, public buildings, etc.) as well as lending for water and 
wastewater improvements. 
 
Long-term loans are made in communities with a population of 20,000 or fewer.  The Community 
Facility Loan Guarantee Program from USDA Rural Development enables RCAC to make low-
interest loans with amortization periods of up to 25 years.  The primary goal of Financial Services is 
to serve low- and very-low income rural residents.  The primary borrowers are nonprofit 
organizations and municipalities. 
 
The loan fund has received support from The California Endowment, Ford Foundation, USDA RD, 
Bank of America and many other agencies.  This support enables Financial Services to leverage both 
public and private funds.  Historically, each loan fund dollar has leveraged $11 additional for a 
project.  Additional information can be found at http://www.rcac.org. 
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Economic Development Administration (EDA) Public Works Grant Program   
 
The EDA Public Works Grant Program, administered by the U.S. Department of Commerce, is aimed 
at projects which directly create permanent jobs or remove impediments to job creation in the project 
area.  Thus, to be eligible for this grant, a community must be able to demonstrate the potential to 
create jobs from the project.  Potential job creation is assessed with a survey of businesses to 
demonstrate the prospective number of jobs that might be created if the proposed project was 
completed.   
 
Proposed projects must be located within an EDA-designated Economic Development District.  
Priority consideration is given to projects that improve opportunities for the establishment or 
expansion of industry and that create or retain private sector jobs in both the near-term and long-term. 
Communities, which can demonstrate that their existing system is at capacity (i.e. moratorium on new 
connections), have a greater chance of being awarded this type of grant.  EDA grants are usually in 
the range of the 50 to 80% of the project cost; therefore some type of local funding is also required.  
Grants typically do not exceed 1 million dollars. 
 
 
Technical Assistance and Training Grants (TAT) 
 
Available through the USDA Rural Utilities Service (RUS) as part of the Water and Waste Disposal 
programs, TAT grants are intended to provide technical assistance and training to associations on a 
wide range of issues relating to the delivery of water and waste disposal services. 
 
Rural communities with populations of less than 10,000 persons are eligible along with private, 
nonprofit organizations that have been granted tax-exempt status by the IRS.  
 
Grants may be made for up to 100% of the eligible project costs. Applications are filed with any 
USDA Rural Development office. For additional information on RDA loans and grant programs call 
1-541-673-0136 or visit the RUS website at http://www.usda.gov/rus/water. 
 
 
Department of Environmental Quality, State Revolving Fund (CWSRF)   
 
The Clean Water State Revolving Fund (CW SRF) Program is administered by the Department of 
Environmental Quality (DEQ) and was developed to replace the EPA Construction Grants Program.  
The SRF is a loan program that provides low interest rate loans, instead of grants, for the planning, 
design, and construction of water pollution control facilities. 
 
Interest rates on all design and/or construction loans are two-thirds of the current municipal bond rate 
during the quarter that the loan agreement is signed.  In addition, an initiation fee and a servicing fee 
are also assessed to cover program administration by DEQ.  The interest rates change quarterly based 
on the national average municipal bond rate.  Loans can be in the form of general obligation bonds or 
other rated debt obligations, revenue secured loan, or a discretionary loan. 
 
The Intended Use Plan is one part of Oregon's annual SRF capitalization grant application. This plan 
includes lists of eligible projects ranked in priority order.  When projects have been allocated funds, 
they are placed on the Funded List.  Project that are not funded remain on the Planning List to receive 
funds if any of the funded list projects do not complete the loan process.  Projects identified on the 
funded list from prior years, which have not been initiated, are placed on a Supplemental List. 
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For additional information on this and other DEQ programs, call 1-800-452-4011 or visit the DEQ 
website at http://waterquality.deq.state.or.us. 
 
 
State Water Resources Department: Water Development Loan Fund 
 
The Water Development Loan Fund (WDLF) may grant loans to individuals, cities, local 
governments, and other public and private entities.  The goal of the fund is to provide low-cost, long-
term, fixed-rate financing incentives that promote projects that achieve the state’s long-term water 
management goals. 
 
Funds to finance a water development project are obtained through the issuance and sale of self-
liquidating bonds.  The bonds are repaid by participants in the program and at no cost to the state or 
the Oregon taxpayer.  The amount and type of loan security required depends on the borrower and the 
type of project.  A first lien on real estate is required security for all loans.  Other security may also be 
required. 
 
Interested parties should contact the Water Resources Department for details. For additional 
information on the WDLF programs, call 1-800-624-3199 or visit the WRD website at 
http://www.wrd.state.or.us. 
 
 
 
8.2 Local Funding Sources 
 
The amount and type of local funding obligations for infrastructure improvements will depend, in 
part, on the amount of grant funding anticipated and the requirements of potential loan funding.  
Local revenue sources for capital expenditures include ad valorem taxes, various types of bonds, 
service charges, connection fees, and system development charges.  The following sections identify 
those local funding sources and financing mechanisms that are most common and appropriate for the 
improvements identified in this study.   
 
Currently, the Kilchis Regional Water District does not have taxing authority within the individual 
service districts.  Of the purchasing districts, only Bay City has taxing authority within its boundary.  
However, should the entire service area be consolidated into a single water authority, extended taxing 
authority can be enacted.  For this reason, information on funding options via various taxations is 
included within this section. 
 
 
General Obligation Bonds 
 
A general obligation (G.O.) bond is backed by the full faith and credit of the issuer.  For payment of 
the principal and interest on the bond, the issuer may levy ad valorem general property taxes.  Such 
taxes are not needed if revenue from assessments, user charges or some other source are sufficient to 
cover debt service.   
 
Oregon Revised Statutes limit the maximum term to 40 years for cities.  Except in the event that 
Rural Development Administration will purchase the bonds, the realistic term for which general 
obligation bonds should be issued is 15 to 20 years.  Under the present economic climate, the lower 
interest rates will be associated with the shorter terms. 
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Financing of water system improvements by general obligation bonds is usually accomplished by the 
following procedure: 
 

• Determination of the capital costs required for the improvement. 
 

• An election authorizing the sale of general obligation bonds. 
 

• Following voter approval, the bonds are offered for sale. 
 

• The revenue from the bond sale is used to pay the capital costs associated with the projects. 
 
From a fund raising viewpoint, general obligation bonds are preferable to revenue bonds in matters of 
simplicity and cost of issuance.  Since the bonds are secured by the power to tax, these bonds usually 
command a lower interest rate than other types of bonds.  General obligation bonds lend themselves 
readily to competitive public sale at a reasonable interest rate because of their high degree of security, 
their tax-exempt status, and their general acceptance. 
 
These bonds can be revenue-supported wherein a portion of the user fee is pledged toward payment 
of the debt service.  Using this method, the need to collect additional property taxes to retire the 
obligated bonds is eliminated.  Such revenue-supported general obligation bonds have most of the 
advantages of revenue bonds, but also maintain the lower interest rate and ready marketability of 
general obligation bonds.  Because the users of the water system pay their share of the debt load 
based on their water usage rates, the share of that debt is distributed in a fare and equitable manner. 
 
Advantages of general obligation bonds over other types of bonds include: 
 

• The laws authorizing general obligation bonds are less restrictive than those governing other 
types of bonds.  
 

• By the levying of taxes, the debt is repaid by all property benefited and not just the system 
users. 
 

• Taxes paid in the retirement of these bonds are IRS deductible. 
 

• General obligation bonds offer flexibility to retire the bonds by tax levy and/or user charge 
revenue. 

 
The disadvantage of general obligation bond debt is that it is often added to the debt ratios of the 
underlying municipality, thereby restricting the flexibility of the municipality to issue debt for other 
purposes.  Furthermore, general obligation bonds are normally associated with the financing of 
facilities that benefit an entire community and must be approved by a majority vote and often 
necessitate extensive public information programs.  A majority vote often requires waiting for a 
general election in order to obtain an adequate voter turnout.  Waiting for a general election may take 
years, and too often a project needs to be undertaken in a much shorter amount of time. 
 
 
Revenue Bonds 
 
The general shift away from ad valorem property taxes and toward a greater reliance on user fees 
makes revenue bonds a frequently used option of long term debt.  These bonds are an acceptable 
alternative and offer some advantages to general obligation bonds.  Revenue bonds are payable solely 
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from charges made for the services provided.  These bonds cannot be paid from tax levies or special 
assessments; their only security is the borrower's promise to operate the system in a way that will 
provide sufficient net revenue to meet the debt service and other obligations of the bond issue. 
 
Many communities prefer revenue bonding, as opposed to general obligation bonding because it 
insures that no tax will be levied.  In addition, debt obligation will be limited to system users since 
repayment is derived from user fees.  Another advantage of revenue bonds is that they do not count 
against a municipality's direct debt, but instead are considered "overlapping debt.” This feature can be 
a crucial advantage for a municipality near its debt limit or for the rating agencies, which consider 
very closely the amount of direct debt when assigning credit ratings.  Revenue bonds also may be 
used in financing projects extending beyond normal municipal boundaries.  These bonds may be 
supported by a pledge of revenues received in any legitimate and ongoing area of operation, within or 
outside the geographical boundaries of the issuer. 
 
Successful issuance of revenue bonds depends on the bond market evaluation of the revenue pledged.  
Revenue bonds are most commonly retired with revenue from user fees.  Recent legislation has 
eliminated the requirement that the revenues pledged to bond payment have a direct relationship to 
the services financed by revenue bonds.  Revenue bonds may be paid with all or any portion of 
revenues derived by a public body or any other legally available monies.  In addition, if additional 
security to finance revenue bonds was needed, a public body may mortgage grant security and 
interests in facilities, projects, utilities or systems owned or operated by a public body. 
 
Normally, there are no legal limitations on the amount of revenue bonds to be issued, but excessive 
issue amounts are generally unattractive to bond buyers because they represent high investment risks.  
In rating revenue bonds, buyers consider the economic justification for the project, reputation of the 
borrower, methods and effectiveness for billing and collecting, rate structures, provision for rate 
increases as needed to meet debt service requirements, track record in obtaining rate increases 
historically, adequacy of reserve funds provided in the bond documents, supporting covenants to 
protect projected revenues, and the degree to which forecasts of net revenues are considered sound 
and economical. 
 
Municipalities may elect to issue revenue bonds for revenue producing facilities without a vote of the 
electorate (ORS 288.805-288.945).  In this case, certain notice and posting requirements must be met 
and a 60-day waiting period is mandatory.  A petition signed by 5% of the municipality's registered 
voters may cause the issue to be referred to an election. 
 
 
Improvement Bonds 
 
Improvement (Bancroft) bonds can be issued under an Oregon law called the Bancroft Act.  These 
bonds are an intermediate form of financing that is less than full-fledged general obligation or 
revenue bonds, but is quite useful especially for smaller issuers or for limited purposes.   
 
An improvement bond is payable only from the receipts of special benefit assessments, not from 
general tax revenues.  Such bonds are issued only where certain properties are recipients of special 
benefits not accruing to other properties. For a specific improvement, all property within the 
improvement area is assessed on an equal basis, regardless of whether it is developed or undeveloped.  
The assessment is designed to apportion the cost of improvements, approximately in proportion to the 
afforded direct or indirect benefits, among the benefited property owners.  This assessment becomes a 
direct lien against the property, and owners have the option of either paying the assessment in cash or 
applying for improvement bonds.  If the improvement bond option is taken, a district sells Bancroft 
improvement bonds to finance the construction, and the assessment is paid over 20 years in 40 semi-
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annual installments with interest.  Cities and special districts are limited to improvement bonds not 
exceeding 3% of true cash value. 
 
With improvement bond financing, an improvement district is formed, the boundaries are established, 
and the benefited properties and property owners are determined.  The engineer usually determines an 
approximate assessment, either on a square foot or a front-foot basis.  Property owners are then given 
an opportunity to object to the project assessments.  The assessments against the properties are 
usually not levied until the actual cost of the project is determined.  Since this determination is 
normally not possible until the project is completed, funds are not available from assessments for the 
purpose of making monthly payments to the contractor.  Therefore, some method of interim financing 
must be arranged, or a preassessment program, based on the estimated total costs, must be adopted.  
Commonly, warrants are issued to cover debts, with the warrants to be paid when the project is 
complete. 
 
The primary disadvantage to this source of revenue is that the property to be assessed must have a 
true cash value at least equal to 50% of the total assessments to be levied.  As a result, a substantial 
cash payment is usually required by owners of undeveloped property.  In addition, the development of 
an assessment district is very cumbersome and expensive when facilities for an entire community are 
contemplated.  In comparison, general obligation bonds can be issued in lieu of improvement bonds, 
and are usually more favorable. 
 
 
Capital Construction (sinking) Fund 
 
Sinking funds are often established by budgeting for a particular construction purpose.  Budgeted 
amounts from each annual budget are carried in a sinking fund until sufficient revenues are available 
for the needed project.  Such funds can also be developed with revenue derived from system 
development charges or serial levies. 
 
A water district may wish to develop sinking funds for each sector of the public services.  The fund 
can be used to rehabilitate or maintain existing infrastructure, construct new infrastructure elements, 
or to obtain grant and loan funding for larger projects.   
 
The disadvantage of a sinking fund is that it is usually too small to undertake any significant projects.  
Also, setting aside money generated from user fees without a designated and specified need is not 
generally accepted in a municipal budgeting process. 
 
 
Connection Fees 
 
Most municipalities charge connection fees to cover the cost of connecting new development to water 
and wastewater systems.  Based on recent legislation, connection fees can no longer be programmed 
to cover a portion of capital improvement costs. 
 
 
System Development Charges 
 
A system development charge (SDC) is essentially a fee collected as each piece of property is 
developed, and which is used to finance the necessary capital improvements and municipal services 
required by the development.  Such a fee can only be used to recover the capital costs of 
infrastructure.  Operating, maintenance, and replacement costs cannot be financed through system 
development charges.   
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The Oregon Systems Development Charges Act was passed by the 1989 Legislature (HB 3224) and 
governs the requirements for systems development charges effective July 1, 1991.  Two types of 
charges are permitted under this act: 1) improvement fees, and 2) reimbursement fees.  SDC’s 
charged before construction are considered improvement fees and are used to finance capital 
improvements to be constructed.  After construction, SDC’s are considered reimbursement fees and 
are collected to recapture the costs associated with capital improvements already constructed or under 
construction.  A reimbursement fee represents a charge for utilizing excess capacity in an existing 
facility paid for by others.  The revenue generated by this fee is typically used to pay back existing 
loans for improvements.      
 
Under the Oregon Systems Development Charges Act, methodologies for deriving improvement and 
reimbursement fees must be documented and available for review by the public.  A capital 
improvement plan must also be prepared which lists the capital improvements that may be funded 
with improvement fee revenues and the estimated cost and timing of each improvement.  However, 
revenue from the collection of SDC’s can only be used to finance specific items listed in a capital 
improvement plan.  The projects and costs developed in this Water System Master Plan may be used 
for this purpose.  In addition, SDC's cannot be assessed on portions of the project paid for with grant 
funding.  
 
 
Local Improvement District (LID) 
 
A local improvement district (LID) or multiple LIDs can be formed by a district to be responsible for 
securing and repaying the debt.  A LID incorporates property owners within a defined boundary who 
agree to fund all or a portion of an improvement project.  LID projects are best suited for 
improvements that benefit a limited number of users rather than the entire system.   
 
A district may be required to assist in the LID process through facilitation and administration of the 
project.  Agreements should be prepared detailing who will pay for engineering and planning costs, 
administration costs, interim financing, and other costs related to a public works project. 
 
The LID formation process requires public hearings, at which, a remonstrance (no vote) of two thirds 
of the influenced area can halt the process.  A successful LID area would result in liens against the 
LID properties at the end of the project or a full payment from all or some of the property owners. 
 
Disadvantages to a LID include the requirement of a significant amount of time and interest from a 
district if they choose to administer the LID.  It is not uncommon to have some or many within the 
LID boundary that are opposed to the project.  Those in opposition to the project must either rally 
enough support to derail the project or work for some other compromise.  The political and 
administrative fall out is often borne by the district. 
 
 
Ad Valorem Taxes 
 
Ad valorem property taxes are often used as revenue source for utility improvements.  Property taxes 
may be levied on real estate, personal property or both.  Historically, ad valorem taxes were the 
traditional means of obtaining revenue to support all local governmental functions. 
   
A marked advantage of these taxes is the simplicity of the system; it requires no monitoring program 
for developing charges, additional accounting and billing work is minimal, and default on payments is 
rare.  In addition, ad valorem taxation provides a means of financing that reaches all property owners 
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that benefit from a water system, whether a property is developed or not.  The construction costs for 
the project are shared proportionally among all property owners based on the assessed value of each 
property. 
 
Ad valorem taxation, however, is less likely to result in individual users paying their proportionate 
share of the costs as compared to their benefits.  In addition, the ability of communities to levy 
property taxes has been limited with the passage of Ballot Measure 5 and other subsequent 
legislation.  While the impacts of the various legislative efforts are still unclear, capital improvement 
projects are exempt from property tax limitations if new public hearing requirements are met and an 
election is held. 
 
 
User Fees 
 
User fees can be used to retire general obligation bonds, and are commonly the sole source of revenue 
to retire revenue bonds and to finance operation and maintenance.  User fees represent monthly 
charges of all residences, businesses, and other users that are connected to the applicable system.  
These fees are established by resolution and can be modified, as needed, to account for increased or 
decreased operating and maintenance costs. 
 
User fees should be based on a metered volume of water consumption.  Through metered charges, an 
equitable and fair system of recovering water system costs is used.  Flat fees and unmetered 
connections should be avoided.  Large water users should pay a larger portion of the water system 
costs.  Through higher rates and metered billing, this can be accomplished.  
 
 
Assessments   
 
Under special circumstances, the beneficiary of a public works improvement may be assessed for the 
cost of a project.  For example, a district may provide some improvements or services that directly 
benefit a particular development.  The district may choose to assess the industrial or commercial 
developer to provide up-front capital to pay for the administered improvements. 


































































































































