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Executive Summary 
Introduction 

This Executive Summary briefly summarizes the results of the Water System Master Plan (WSMP) 
prepared by Anderson Perry & Associates, Inc., for the City of Boardman, Oregon.  The 
recommendations outlined hereafter have been developed in cooperation with the Boardman City 
Council and staff.  The focus of the WSMP is on the overall water system, including the water supply, 
treatment, storage, and distribution systems.  This WSMP includes an analysis of the existing system and 
its performance, evaluation of system needs, recommendations for system improvements, and 
development of a financial plan and project implementation plan.  Included in this Executive Summary is 
a brief discussion of the existing water system, the water system improvements selected by the City 
Council, the current financial status of the Water Department, and a preliminary project implementation 
plan.  For a more detailed discussion of the information presented in this Executive Summary, please 
refer to the individual chapters of this WSMP. 

Present Water Supply, Treatment, and Water Rights 

Water Supply 

The City of Boardman has two primary water supply sources consisting of two Ranney collectors 
adjacent to the Columbia River.  Ranney Collector No. 1 is the City’s original collector built in 1977.  
This collector produces approximately 6,000 gallons per minute (gpm) of water from the underlying 
strata adjacent to the Columbia River.  Ranney Collector No. 2 was constructed in 2002 and can 
produce approximately 10,000 gpm.  Ranney Collector No. 2 also draws from the underlying strata 
adjacent to the Columbia River.  Pumps contained within the collectors deliver raw water to the 
storage reservoir/booster pump station.  The pumps are line shaft turbine pumps with the drive 
shafts extending to the bottom of the collector and the pump motor above grade. 

Ranney Collector No. 1 has been designated by the Oregon Health Authority - Drinking Water 
Services (DWS) as a groundwater source. Ranney Collector No. 2 has been equipped to pump up to 
10,000 gpm; however, at this production rate, river water reportedly intrudes into the well. Ranney 
Collector No. 2 also has nitrate concentrations just above regulatory limits that reportedly lower to 
acceptable levels with continued use. To combat the river water intrusion, Ranney Collector No. 2 
has been limited to 6,000 gpm.  Ranney Collector No. 2 is currently off line pending a decision from 
the DWS regarding its classification (see Chapter 3). 

The City also has a deep groundwater supply well located adjacent to the elevated storage reservoir.  
The well source is from a deeper basalt aquifer and has a water right that allows a withdrawal rate 
of 670 gpm. The basalt well exhibits hydrogen sulfide gas (rotten egg smell) and, although the well 
can be used in emergency situations, it has been taken off line for day-to-day operations.     

Water Treatment 

Water treatment is provided by an on-site sodium hypochlorite (chlorine) generator station.  The 
station includes a generator, salt storage tank, hypochlorite storage tank, pumping systems, and 
electrical controls.  The salt storage tank and the hypochlorite storage tank are located outside the 
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pump station building.  Both tanks are constructed of fiberglass reinforced plastic and have a foam-
insulated exterior coating.  The chlorine generator, pumping systems, and controls are located in the 
pump station building.  The chlorine is injected into a chlorine injection manhole at the pump 
station that allows distribution to either the ground-level storage reservoir or the clear well.  The 
storage reservoir and clear well provide the required chlorine contact time. 

Water Rights 

The City of Boardman has water rights for the deep basalt well and for the Ranney collectors.  
Groundwater Right G-2664 allows a withdrawal rate of 1.5 cubic feet per second (cfs), equaling up 
to 673 gpm from the deep basalt supply well.  Surface Water Permit S-40336 allows a withdrawal 
rate of 36 cfs, equaling 16,150 gpm from the City’s Ranney collector system.  Permit S-40336 shows 
approximate withdrawal rates for Ranney Collectors No. 1 and No. 2 and future Ranney Collector 
No. 3.  Water right information is summarized on the following table. 

TABLE ES-1   
MUNICIPAL WATER RIGHT SUMMARY 

Source 
Permit 

No. 
Certificate 

No. 
Allowed 

Volume (gpm) Priority Date 
Ranney Collector No. 1 S-40336 -- 6,600 September 22, 1975 
Ranney Collector No. 2 S-40336 -- 4,100 September 22, 1975 
Future Ranney Collector No. 3 S-40336 -- 5,400 September 22, 1975 
Basalt Well G-2664 34275 673 May 20, 1964 

Existing Water Storage 

The City of Boardman has three separate storage reservoirs: a 125,000-gallon elevated steel storage 
reservoir, a 300,000-gallon ground-level steel storage reservoir, and a 300,000-gallon buried clear well.  
The 300,000-gallon ground-level steel storage reservoir and 300,000-gallon clear well are actively 
utilized with the water system and are both used to provide disinfection contact time.   

The 300,000-gallon ground-level reservoir is a welded steel, painted reservoir that was constructed in 
2002 in conjunction with the Ranney Collector No. 2 improvements.  This reservoir is the City's primary 
storage reservoir, providing needed storage capacity to deliver water to the City's booster pump station.  
The 300,000-gallon reservoir is approximately 35 feet tall and has a diameter of 39.5 feet.  The clear well 
was constructed in 1977 in conjunction with the Ranney Collector No. 1 improvements.   

The City’s 125,000-gallon elevated steel reservoir was constructed in 1968.  This reservoir consists of 
bolted steel sheets and is a common type of reservoir for the time period it was installed.  The reservoir 
is supported by a steel frame and has a full elevation that is approximately 100 feet above the ground 
surface.  Because this reservoir provides only about 45 pounds per square inch (psi) at its base, it is not 
actively connected to the water system.  The City does keep the reservoir full and available as an 
emergency storage source. 

Existing Booster Pump Station 

System pressure in the City of Boardman is provided by a continuously operated booster pump system 
located adjacent to the City’s primary storage reservoir.  The booster pump system utilizes six pumps to 
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meet system demands, ranging in capacity from 0 to approximately 12,000 gpm.  The pumps are 
controlled by system pressure and flow rate to meet varying system demands.  The system static 
pressures range from approximately 58 psi to 90 psi.  Six booster pumps (Pumps 1 through 6) are 
available to meet the wide range of system demands.  Pumps 1 through 4 are rated at 100 horsepower 
(Hp). Pumps 5 and 6 are rated at 200 Hp. 

Existing Distribution System 

The City of Boardman’s existing distribution system consists of pipelines ranging in size from 4-inch 
diameter to 30-inch diameter.  There are approximately 17.5 miles of distribution system main lines in 
the City.  During the 1960s and 1970s, distribution system main lines were constructed using asbestos 
cement pipe and concrete cylinder pipe.  Since about 1980, distribution piping has been constructed 
using polyvinyl chloride (PVC) pipe.   

Approximately 46 percent of the distribution system consists of asbestos concrete pipe, with PVC pipe 
being about 39 percent of the distribution system.  The remaining portions of the system consist of 
ductile iron pipe (14 percent) and concrete cylinder pipe (1 percent).   The primary pipeline size is 8-inch 
diameter (48 percent of all piping), with 10-inch and larger pipelines being 28 percent of all piping.  Six-
inch diameter piping makes up approximately 14 percent of all piping, and the remaining 10 percent 
consists of 4-inch and smaller pipe.    

Specific service areas of the distribution system are mostly looped.  However, the City's distribution 
system has expanded as needed to serve isolated areas of development within the City limits.  This 
expansion has created large areas isolated from other areas, with inadequate looping between areas. 

General System Operation 

Water supply from each of the two Ranney collectors is conveyed through a 20-inch pipeline for 
Collector No. 1 and a 28-inch high density polyethylene pipeline for Collector No. 2 to the booster pump 
station.  The pipelines discharge into the 300,000-gallon ground-level storage reservoir.  Just upstream 
of the discharge point, chlorinated water is introduced into the pipeline.  Adjacent to the ground-level 
storage reservoir is the building that houses the booster pump station.  The pump station includes six 
separate centrifugal pumps that supply water and pressure to the distribution system.  Water from the 
ground-level storage reservoir discharges into a clear well incorporated into the pump station building.  
A suction manifold from the pump station piping extends into the clear well, subsequently providing 
water to each pump.  Backup power is provided by an 800 kilowatt diesel-powered CAT generator.  The 
generator provides emergency power for Ranney Collector No. 1, the booster pumping system, 
chlorination system, and building lighting.   

Summary of Proposed System Recommendations and Recommended Improvements 

As outlined in this WSMP, several improvements have been identified for the City of Boardman's water 
system.  The following discussion summarizes the recommended system improvements. 

1. Water Supply Recommendations.  As shown in Chapter 3, the City has adequate water supply 
for the time represented by this WSMP if Ranney Collector No. 2 can be returned to service and 
classified as a groundwater (GW) source.  Not only does the second collector provide additional 
capacity, but it also provides a second water supply source that enhances the system's reliability 
and ability to safely provide water to Boardman's citizens.  Additionally, the second water 
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source assures continued service to the Port of Morrow and allows the City to invite additional 
business ventures to locate in Boardman. It is imperative to obtain the final GW classification 
and use approval from the DWS so this needed source can be utilized. 

2. Water Storage Recommendations.  When considering the capacities and condition of the 
existing water supply and storage components, it appears that the City of Boardman has 
adequate water storage for the duration of this WSMP. It is recommended that the City pay 
close attention to the actual growth over the 20-year planning period of this WSMP. Additional 
storage could be warranted sooner than planned if sufficient growth occurs.  

3. Water Distribution System Improvements.  Water distribution system improvements are shown 
graphically on the Proposed Water System Improvements Map contained in a pocket at the end 
of this WSMP and are also shown on Figure 5-3 in Chapter 5.  Generally the water distribution 
system is in good condition and performs adequately for the City of Boardman. However, 
several areas of the City have been developed without sufficient looping and there is no 
redundancy for the main water supply line that feeds the entire distribution grid from the pump 
station.  All water supplied to the City of Boardman must be conveyed through a single pipe that 
goes from the booster pump station, under the railroad, and under the freeway to the main 
water distribution grid.  This situation represents a significant system vulnerability.   

The following discussion provides a summary of the projects in order of importance.  Project ranking 
was based on the most immediate need and the project's affordability. 

Priority No. 1 relocates Chaparral Drive and the associated 12-inch water line approximately 500 feet 
south, effectively aligning Chaparral Drive with Hood Avenue, making a safer, more uniform intersection 
than previously envisioned.  The Chaparral Drive water line will connect directly with the West End Loop.   

The second most important project (Priority No. 2) is the 24-inch diameter West End Loop. A single pipe 
installed in 1977 feeds the entire City.  If the current connection fails, no water would be available for 
municipal or commercial purposes or fire suppression.  The West End Loop connects to the current 
booster pump station supply line, follows the railroad right-of-way west, goes south under the railroad, 
continues west along the opposite side of the railroad, turns south along the Faler Road alignment 
extension, continues south under Interstate 84, terminating at the connection to the relocated water 
line in Chaparral Drive.  With the West End Loop in place, the City will have two methods of conveying 
water to its users and can reliably provide water and fire suppression services.  Fire flow capacities in 
most of the City will be improved.  

A pipeline extension along Wilson Road beginning slightly west of Locust Road, continuing east through 
the intersection of Wilson Road and South Main, and terminating slightly east of Anderson Road, was 
ranked Priority No. 3.  This proposed 18-inch, 12-inch, and 8-inch pipeline eliminates four dead-end 
water lines and connects three isolated areas of the distribution system, providing improved water 
quantity and quality.  The two elementary schools located on Wilson Road will also benefit from 
improved fire flows.   

The Priority No. 4 distribution system improvement is an 18-inch line extending east from the main 30-
inch primary transmission line and connecting to Olson Road. This line is needed to provide adequate 
service and fire flow capacity to the northeast industrial areas within the City of Boardman.  
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Priority No. 5 extends the water line along N.W. Front Street to West First Street and connects to 
Boardman Avenue.  This 8-inch connection will complete a loop around the motel and Chevron gas 
station, providing additional fire suppression to the area.   

Priority No. 6 is a relatively short (350-foot) 8-inch connection from Boardman Avenue to Marshall Loop.  
This improvement will provide increased system circulation and improved fire flows and complete a 
circular loop around the high school where fire flows are currently lower than desired.  

Priority No. 7 replaces a 4-inch water main line in Boardman Avenue from East First Street to North 
Main Street with an 8-inch line.  This area is zoned commercial/industrial and fire flows from the 4-inch 
main line are insufficient.   

Summary of Estimated Costs for Selected Improvements 

The year 2016 estimated costs for the selected water system improvements are outlined on Figure ES-1 
at the end of this Executive Summary.  The total year 2016 estimated project cost of $2,454,000 includes 
construction, administrative, legal, engineering, right-of-way and easements, permitting, Operation and 
Maintenance Manual, archaeological monitoring, and contingencies.   

Current Financial Status 

The annual cost of operating and maintaining the Boardman water system is summarized on Figure 7-1 
in Chapter 7.  The City's Water Department revenues have exceeded annual operation, maintenance, 
and repair (OM&R) for all six years from the 2008-09 budget year through the 2013-14 budget year.  A 
graphical plot of the City of Boardman's water system budget, showing revenue and expenditures, can 
be found on Chart 7-1 in Chapter 7.  The trend line for the City of Boardman's OM&R shows 
expenditures increasing to approximately $500,000 in the 2014-15 budget year.  It is recommended that 
the City continue to allocate funds to a water reserve fund to cover future maintenance and 
replacement costs of equipment and facilities.  Pump replacement, water meter repairs, etc., are all 
items that require funds from time to time in order to maintain a healthy water system. 

Estimated Debt Capacity and Funding Scenarios 

In order to determine the City's ability to fund a water system improvements project, considerable 
analysis was completed in Chapter 7 of this WSMP.  The analysis in Chapter 7 provides a general idea of 
the amount of debt the City could afford to service at various average monthly water costs and/or 
property taxes.  The data indicate that the City could afford to provide full water service OM&R revenue 
and also service a loan in the range of $2,500,000 with an approximate average monthly residential user 
cost as follows for the funding programs shown: 

Rural Development (RD) Loan      $27/month 
Business Oregon - Infrastructure Finance Authority (IFA) Loan  $31/month 
Standard Safe Drinking Water Revolving Loan Fund (SDWRLF) Loan $30/month 

Of the various funding programs summarized in Chapter 7, the most likely sources of loan funding for 
Boardman's water system improvements project appears to be RD or the SDWRLF.  It is recommended 
that the City thoroughly investigate potential funding sources, as described in Chapter 7, to ensure the 
best funding package is obtained for the project.     
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Project Development Action Items 

The following action items will need to be taken by the City of Boardman to implement the desired 
water system improvements project.  The steps outlined are general in nature and include the major 
steps that need to be undertaken.   

1. The City will need to finalize and adopt this WSMP and recommended improvements once 
agencies review the draft WSMP. This action item occurred on September 1, 2015, when the 
City of Boardman City Council adopted this WSMP and the recommended system 
improvements. 

2. The City needs to submit a Letter of Interest to the DWS for the SDWRLF project priority list.   

3. If funding assistance is desired, the City needs to contact the IFA Regional Coordinator to initiate 
funding discussions. 

4. The City may need to schedule a One Stop meeting with IFA to discuss potential funding options 
for the proposed improvements.  

5. If IFA funding is identified as a potential source in the One Stop meeting, the City and IFA should 
work together to draft a Project Notification and Intake Form (PNIF). 

6. The City will need to hold public information meetings to inform its citizens of the need for and 
scope of the project, to answer questions, and to explain the need for increases in user fees.  
Some funding programs have specific requirements that need to be addressed in public 
meetings. 

7. Working with the various funding agencies, the City will need to develop a funding plan for the 
desired improvements. 

8. The City will need to prepare funding applications for the water system improvements project 
and submit them to the appropriate funding agencies.  The City will need to budget appropriate 
up-front funds to go through the funding application process.   

Proposed Improvement Implementation Plan 

The City of Boardman City Council adopted this WSMP and the recommended system improvements 
at their September 1, 2015, Council meeting. The following Implementation Plan outlines the key 
steps the City will need to undertake if outside funding is desired. It is important to note that it 
usually takes approximately two to three years, at a minimum, from the date a city decides to 
proceed with an improvements project until the project is completed and serving the community.  
The following Implementation Plan uses summer 2015 as a starting date and assumes a two-year 
implementation schedule. The following schedule is optimistic. It should be noted that these 
implementation steps, as presented hereafter, may be different if the City elects to delay the project 
further in the future. 
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ITEM COMPLETION DATE 
 

1. Initiate funding discussions with IFA and RD.  
 

Summer 2015 

2. Complete a Letter of Interest for the SDWRLF project 
priority list.  Hold a One Stop meeting with agencies. 
 

Summer 2015 

3. Complete a public outreach and education program. 
 

Summer 2015 

4. Work with IFA to submit a PNIF (if IFA funding is identified 
as a potential source of funds).   
 

Summer 2015 

5. Submit funding application(s) to agencies. 
  

Fall 2015 

6. Finalize project funding.  
 

Fall 2015 

7. Design distribution system improvements. 
 

Winter 2015-16 

8. Bid and award distribution system improvements contract. 
 

Spring 2016 

9. Construct distribution system improvements. 
 

Summer/Fall 2016 

10. Close out project.  Fall 2016 
 

The key to implementing the City of Boardman's water system improvements is the ability of the 
City to acquire funding that will allow water rates to remain as low as possible.   The water system 
improvements outlined herein are anticipated to provide Boardman with a high quality water 
system with significantly improved reliability.  The identified distribution system improvements will 
help improve water quality, circulation, and will significantly improve fire flow capacity in most areas 
of the City.  Overall, the proposed water system improvements will provide a much improved and 
more reliable water system that should serve the City of Boardman for many years.



FIGURE 
ES-1 

CITY OF 
BOARDMAN, OREGON 

WATER SYSTEM MASTER PLAN 
SUMMARY OF ESTIMATED COSTS 

FOR WATER SYSTEM IMPROVEMENTS  

TABLE
NO. ITEM

 2015 ESTIMATED 
CONSTRUCTION 

COST 

 2015 CUMULATIVE 
PROJECT 

ESTIMATED COST 

Priority Distribution System Improvements
6-1 Chaparral Drive Relocate 84,500                      84,500                      
6-2 West End Loop 911,000                    995,500                    
6-3 Wilson Road and Main Street Connection 258,550                    1,254,050                 
6-4 Olson Road Loop Line 170,750                    1,424,800                 
6-5 Front Street Water Line Extension 131,300                    1,556,100                 
6-6 Marshall Loop Connection 21,600                      1,577,700                 
6-7 Boardman Avenue Connection 46,200                      1,623,900                 

1,623,900$               

Subtotal, 2015 Estimated Construction Cost 1,623,900$               

Administrative, Legal, Engineering, and 
Contingency Costs at 35%

568,300                    

Land and Right-of-Way Costs 50,000                      
Archaeological Monitoring 50,000                      

Permitting 30,000                      
Operation and Maintenance Manual 15,000                      

 
TOTAL 2015 ESTIMATED COST 2,337,200$               

TOTAL 2016 ESTIMATED COST* 2,454,000$               

* Assumes a 5 percent annual inflation rate.

CITY OF BOARDMAN, OREGON
SUMMARY OF ESTIMATED COSTS FOR

WATER SYSTEM IMPROVEMENTS
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Chapter 1 - Background Information 
Purpose of Study 

This study presents the results of a Water System Master Plan (WSMP) for the City of Boardman's 
municipal water system.  This WSMP is intended to satisfy the criteria of the Oregon Health Authority - 
Drinking Water Services (DWS) and Oregon Administrative Rule 333-061-0060.  DWS require 
communities to maintain a current master plan that evaluates the water system needs for at least a 20-
year period.  The City of Boardman does not have a current WSMP; therefore, this WSMP is intended to 
fulfill DWS' requirements for a current master plan for the next 20 years.  The WSMP was authorized by 
an agreement between the City and Anderson Perry & Associates, Inc., dated August 30, 2012.  The 
purpose of the WSMP has been to develop water system design criteria for a 20-year planning period; 
evaluate the adequacy of the existing water supply, storage, and distribution systems; evaluate 
alternatives for improving the City’s water system; and develop a financial plan for implementing the 
recommended improvements. 

Organization of this Master Plan 

This WSMP is divided into seven main chapters with an Executive Summary.  Specifically, the WSMP 
includes: 

A. An Executive Summary of the overall study that describes water quality and service goals (design 
criteria), present and future water system deficiencies, the Engineer's recommended 
alternatives for achieving the goals and correcting the deficiencies, and the recommended 
implementation schedule and financing program for constructing improvements.     

B. Chapter 1, "Background Information," discusses the objectives of the WSMP, describes the 
community and environment, and provides a brief history of the past development and 
operation of the City of Boardman's water system. 

C. Chapter 2, "Water System Requirements," develops the data upon which recommended 
improvements to the water system are based.  Data relating to elements such as service area, 
population, land use, water use, fire flows, state and federal regulations, and the design criteria 
developed for this WSMP are presented.  A description of the water quality and level of service 
goals (design criteria) for the water system considering existing and anticipated future 
regulatory requirements, non-regulatory water quality needs of water users, flow and pressure 
requirements, capacity needs related to water use, and fire flow needs is also provided. 

D. Chapter 3, "Water Supply and Treatment," reviews Boardman's water rights and permits, 
references a previous partial Water Master Plan prepared by CH2M Hill (see Appendix E), 
discusses microscopic particulate analysis (MPA) test results conducted on water from Ranney 
Collectors No. 1 and No. 2, and discusses the DWS review of MPA sampling results.  MPA testing 
was needed to determine if water supplied from the collectors could be categorized as 
groundwater or groundwater under the direct influence of surface water. 
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E. Chapter 4, "Water Storage," discusses the existing storage reservoirs, presents the four primary 
components of water storage relative to the City’s design criteria, discusses alternative storage 
facilities, and provides recommendations for storage improvements.  

F. Chapter 5, "Distribution System," presents information related to the existing distribution 
system facilities, water quality test results, and fire flow information.  Existing deficiencies and 
deficiencies likely to develop during the planning period are identified.  Improvements are 
presented to resolve distribution system deficiencies. 

G. Chapter 6, "Recommended System Improvements and Operational Recommendations," 
presents information related to water supply, storage, and distribution system improvements 
developed in Chapters 3, 4, and 5 of this WSMP.  Cost estimates are presented for each of the 
recommended water system improvements.  

H. Chapter 7, "Project Financing and Implementation," provides a description of alternatives to 
finance water system improvements including local financing such as user rates, taxes, and 
financing assistance programs.  The number of residential, commercial, and industrial equivalent 
dwelling units is provided.  Potential water rate increases and identification of rate 
implementation procedures are also presented.  A recommended water system improvement 
program including the recommended engineering alternative and estimated costs; the 
recommended financing alternative; an estimated loan repayment schedule and operation, 
maintenance, and replacement requirements; and an implementation schedule is also provided.   

I. The "Appendices" contain key materials referenced in this WSMP, which are provided for future 
reference by City staff.  This information includes water right information, test results, 
applicable ordinances, and other applicable water system information. 

Sources of Information 

The conclusions and recommendations outlined in this WSMP are based on data, information, and 
records provided by the City.  This information includes, in part, past flow records (supply and usage); 
financial data (operational cost, revenues, and cost distribution); descriptions of the system operation, 
condition of system components and identification of problem areas; water quality data; and system 
layout and sizing.  The recommendations and conclusions are, therefore, dependent in part on the 
completeness and accuracy of the information provided.   

Review and Updating of Master Plan 

This WSMP should be periodically reviewed and updated in order to stay current with population 
growth, water system demands, and changing state and federal regulations.  It is recommended that 
this WSMP be reviewed at 5-year intervals and be updated at 10-year intervals, or as growth dictates.   

Objectives of this Master Plan 

The primary objectives of this WSMP are to accomplish the following: 

1. Establish planning criteria including service area boundaries; population growth projections; 
past, present, and future water usage patterns; fire flow requirements; federal and state 
standards; system pressures; and service goals. 
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2. Analyze the individual components of the existing water supply system considering capacity, 
compliance with current water quality standards, water rights, condition of components, 
operational dependability, and cost of operation.  Develop the water supply needs for the 
planning period and identify cost-effective alternatives for meeting long-term water supply 
needs including alternatives for correcting existing system deficiencies.  Outline general 
operation and maintenance requirements for the water supply system.   

3. Analyze the existing water storage facilities considering capacity, condition of reservoirs, and 
distribution system pressures.  Assess the City’s storage capacity considering emergency 
storage, operational storage, equalization storage, and fire reserve storage.  Identify the storage 
requirements of the water system for the planning period.   

4. Update the City's existing CAD-based map of the distribution system including line sizes, line 
types, valve and hydrant locations, etc., when known. 

5. Utilizing existing distribution system maps and City records, generally review the condition and 
adequacy of the distribution system piping.  Identify system deficiencies and alternatives for 
meeting current and future system needs.  Provide estimated costs for implementation of 
recommended improvements.  Outline general operation and maintenance requirements of the 
distribution system as well. 

6. Review the status of the existing Water Department financial condition considering historical 
water system revenues, operational and maintenance costs, and debt service including the 
adequacy of existing water user fees.  Project the future cost of operation and maintenance, 
capital improvement investments, and debt service for the water system.  Develop a financing 
plan for meeting system needs including general user rate charges and outside financial 
assistance.   

7. Provide information on potential state and federal grant and loan programs that may be 
available to assist the City in implementing any needed system improvements. 

8. Prepare a summary identifying current and future water system needs with their associated 
estimated cost.  Provide recommendations for meeting the water system needs for the planning 
period. 

Regional Setting 

Morrow County is bordered on the north by the Columbia River and Washington State, on the east by 
Umatilla County, on the south by Grant County, and on the west by Gilliam and Wheeler Counties. The 
Columbia River generally flows east to west along the north boundary of Morrow County.  The general 
slope of the County is to the northwest, with major drainages flowing west and northwest.  Elevations 
gradually rise as one travels southeast to nearly 6,000 feet at the southeast limit of the County.  
Arbuckle Mountain, located in the southeast area of the County, is the highest point in Morrow County 
with an elevation of 5,827 feet.  Elevations in the City of Boardman range from 280 to 360 feet. 

The summer is typically dry with clear days.  Winters bring rain, snow, and frozen soils.  Temperatures 
vary from extremes of just below 0°F to just over 100°F.  Extreme temperatures are not usually 
prolonged.  The closest Western Regional Climate Center weather station is located approximately 
22 miles east of Boardman in Hermiston; since the climatic conditions in Hermiston are similar to 
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Boardman's, it is reasonable to use this information to approximate weather conditions in Boardman.  
Based on the data, as compiled by the National Climatic Data Center, the average annual temperature of 
Hermiston is approximately 52.7°F and the annual average precipitation is about 9 inches.  Boardman's 
average annual temperature and precipitation are expected to be approximately the same. 

U.S. Interstate 84 (I-84) is the major east/west route in the area that also provides transportation to the 
City of Boardman.  There are no major north/south routes from Boardman, in part because northern 
travel is prevented by the Columbia River.  The closest northerly route from Boardman is the Columbia 
River Highway (Route 730), and the closest southerly route is the Heppner Highway (Route 74).  The 
junctions to these routes from I-84 are approximately 5 miles east and 17 miles west, respectively. 

The City of Boardman's air is essentially pollution-free.  The clean air quality can be attributed to two 
main factors: clean industry and wind.  Industrial work in the Boardman area is mostly composed of food 
processing plants and a Portland General Electric (PGE) power generation plant.  The food processors 
generally emit steam from food processing, while the PGE power generation plant's emissions are 
strictly regulated by the State of Oregon and the Environmental Protection Agency.  PGE completed 
installation of additional emissions reduction equipment in 2011. 

Predictable, almost constant wind also modifies Boardman's air quality.  The high annual wind velocity is 
approximately 30 miles per hour (mph), usually occurring in January and February.  The lowest average 
monthly wind velocity occurs in March at about 12 mph.  The average wind velocity is roughly 15 mph.  
Clean industry coupled with wind generally ensures almost pollution-free air in and around Boardman. 

Soils 

Soils in the study area are predominantly fine sands and loamy sands underlain by basalt bedrock.  
Water-bearing zones in basalt layers form a deep aquifer system.  A shallow groundwater aquifer is 
present in sand and gravel layers over area basalt formations.  Groundwater can be found 10 to 100 feet 
below ground surface in the study area.  Groundwater quality in the shallow alluvial aquifer system is 
considered "degraded" from elevated levels of nitrate and nitrogen.  The Lower Umatilla Basin 
Groundwater Management Area, encompassing parts of northern Morrow and Umatilla Counties, was 
formed to address elevated nitrate and nitrogen levels in area groundwater.   

The Columbia River is the only perennial surface water stream in the study area.  The developed area of 
the City of Boardman lies outside the Columbia River 100-year floodplain.  Only a few wetland areas are 
present in the study area.  Wetlands lie near, and are influenced by, the Columbia River or result from 
irrigation canal and return-water operations associated with irrigated agriculture.  No wetlands are 
expected to be impacted by water system improvements proposed in this WSMP.  Excessively drained 
soils common to the study area, coupled with low annual precipitation, have precluded widespread 
wetland formation. 

For a more detailed description of soil groups and types in and around the City of Boardman, refer to the 
"Soil Survey of Morrow County, Oregon" completed by the Soil Conservation Service. 

Location and Study Area 

The City of Boardman is located adjacent to the Columbia River on I-84, approximately 22 miles west of 
Hermiston.  The location of the community and the layout of the City relative to surrounding physical 
features are shown on Figure 1-1, Location and Vicinity Maps. 
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The study area for this WSMP encompasses the entire area within Boardman's City limits and Urban 
Growth Boundary (UGB).  The City limits and UGB are shown on Figure 1-1 and Figure 1-2, Aerial 
Photograph. 

Water System History 

Overview 

The City of Boardman operates a water system that serves their community within the City limits 
and some areas within the UGB.  The system contains two Ranney collectors for water supply, a 
pump station, a 300,000-gallon ground-level storage reservoir, a chlorination system, an elevated 
storage reservoir (currently off line but available for use), a 300,000-gallon belowground clear well 
(reservoir), and a distribution system.  The City also has a groundwater supply well used only during 
emergency conditions.  The location of the Ranney collectors, pump station, reservoirs, and 
groundwater supply well is shown on Figure 1-3, Water System Component Map.  

Ranney Collector No. 1 is the City’s original collector built in 1977.  This collector produces 
approximately 6,000 gallons per minute (gpm) of water from the underlying strata adjacent to the 
Columbia River in an area called Lake Umatilla.  Ranney Collector No. 2 was constructed in 2002 and 
can produce approximately 10,000 gpm.  Ranney Collector No. 2 has been adjusted to produce 
6,000 gpm to avoid overloading the naturally-occurring gravel filter system.  This collector also 
draws from the underlying strata adjacent to the Columbia River but is currently off line.  As shown 
on Figure 1-3, Collector No. 2 is located southwest of Collector No. 1.  A future Collector No. 3 is also 
shown on Figure 1-3.  Pumps contained within the collectors deliver raw water to the storage 
reservoir/booster pump station.  The pumps are line shaft turbine pumps with the drive shafts 
extending to the bottom of the collector and the pump motor above grade. 

From the collectors, the raw water is conveyed through a 20-inch pipeline for Collector No. 1 and a 
28-inch HDPE pipeline for Collector No. 2 to the booster pump station.  The pipelines discharge into 
the 300,000-gallon ground-level storage reservoir.  Just upstream of the discharge point, chlorinated 
water is introduced into the pipeline.  The chlorinated water injection point is below grade and fully 
enclosed.  The chlorinated water injected into the raw water is used for disinfection purposes.  The 
ground-level storage reservoir is constructed of welded steel plate with an interior and exterior 
coating.  Access is via a security enclosure and caged access ladder.  Adjacent to the ground-level 
storage reservoir is the building that houses the booster pump station.  The pump station includes 
six separate centrifugal pumps that supply water and pressure to the distribution system.  Water 
from the ground-level storage reservoir discharges into a clear well incorporated into the pump 
station building.  A suction manifold from the pump station piping extends into the clear well, 
subsequently providing water to each pump.  Pumps are called to start as needed to meet system 
demand through the supervisory control and data acquisition (SCADA) system. 

The chlorination system consists of a hypochlorination generator station. The station includes a 
generator, salt storage tank, hypochlorite storage tank, pumping systems, and electrical controls.  
The salt storage tank and the hypochlorite storage tank are located outside the pump station 
building.  Both tanks are constructed of fiberglass reinforced plastic and have a foam-insulated 
exterior coating.  The chlorine generator, pumping systems, and controls are located in the pump 
station building. 
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Backup power is provided by an 800 kilowatt diesel-powered CAT generator.  The generator 
provides emergency power for Ranney Collector No. 1, the booster pumping system, chlorination 
system, and building lighting.  The diesel tank is housed outside the building and provides a 
minimum of 24 hours of continuous operation.  The generator automatically runs for one hour each 
Monday.  The City has a service agreement with Western States Caterpillar for routine maintenance 
and emergency repairs. 

The City also has a deep groundwater supply well located adjacent to the elevated storage reservoir.  
This well is used only in emergency conditions because of the water’s high hydrogen sulfide content 
and is considered "off line."  The well can supply up to approximately 800 gpm.   

The distribution system operates as a closed system, meaning that one or more booster pumps 
must run continuously to maintain system pressures.  The elevated storage reservoir cannot be used 
to provide system-wide pressure because the operating level of the reservoir is below the hydraulic 
grade line needed to provide adequate system pressure.  This reservoir is used only for emergency 
conditions.  If pressures within the system fall below 45 pounds per square inch, water can be drawn 
from the reservoir. 

The City’s distribution system comprises about 16.5 miles of 4- to 30-inch diameter distribution 
mains.  About 54 percent of the system is composed of asbestos cement pipe.  The two largest 
mains, 24 and 30 inches in diameter, are concrete cylinder pipe.  The 18-inch main is ductile iron 
pipe.  Most of the pipe installed in recent years is polyvinyl chloride pipe. 
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Chapter 2 - Water System Requirements 
Introduction 

This chapter of the Water System Master Plan (WSMP) presents basic information from which criteria 
have been developed for evaluating the City’s water system and for defining and sizing the required 
components of the system for the 20-year planning period.  Information concerning the service area, 
population projections, land use, water use, and state and federal requirements is presented. 

Service Area 

The term "service area" refers to the area being served with water from the City’s water system.  The 
present service area primarily consists of developed lands within the City limits.  The City's water system 
has expanded to areas of development with large open areas present between developed areas.  This 
has created a "patchwork" of developed and undeveloped areas, creating challenges for water system 
service and connectivity.  For the purposes of this WSMP, the future service area consists of the present 
service area and the area within the Urban Growth Boundary (UGB). 

Many areas with large tracts of undeveloped land currently exist within the City limits.  The largest of 
these areas generally include: 

• The south portion of the City, south of Wilson Road. 

• The south portion of the City, between I-84 and Wilson Road, east of South Main Street. 

There are also many smaller undeveloped areas spread throughout the City that could support further 
development.  The elevations of these areas are similar to surrounding areas already served by the 
water distribution system and can be incorporated into the water distribution system without creating 
low pressure areas.  The open areas within the City are shown on Figure 2-1, Aerial Map of Potential 
Development Areas. 

Service Population and Planning Period 

To estimate the demands that may be placed on a municipal water system, a determination of the 
population to be served must be made.  Population estimates must be made with reference to time.  
Projections are usually made on the basis of an annual percentage increase estimated from past growth 
rates, tempered by future expectations.  It is very difficult to accurately predict the population of a small 
community over an extended time period.  The addition or deletion of a major business, industry, or 
recreation use in the area could significantly affect the population and the overall water system needs.  

The period of time over which the population is to be projected usually depends on the type of 
improvements being considered.  Improvements requiring long-term financing should be designed for 
no less than the term of the financing.  Facilities that are readily expanded or modified are normally 
designed for 10 to 20 years.  Facilities that are not easily modified or expanded, such as buried pipelines 
and storage reservoirs, may be designed for their expected life, which is usually 40 to 50 years, or more.  

The 2010 U.S. Census reports the City of Boardman's population as 3,220.  Past population trends for 
the City show the population increased from 1,348 in 1990 to 3,220 in 2010.  This represents a historical 
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growth rate from 1990 through 2010 of 4.6 percent per year.  The majority of this growth took place 
during the period from 1990 to 1995 when an average growth rate of 13.6 percent per year increased 
the population from 1,348 to 2,550 residents.  Growth slowed considerably from 2000 to 2010, 
averaging 1.1 percent per year.  Boardman's population declined slightly between 2010 and 2012, 
increasing again in 2013 and 2014.  Historical populations are shown on Chart 2-1. 

CHART 2-1   
HISTORICAL AND PROJECTED POPULATION 

 

The historical population data shown on Chart 2-1 was provided by the Population Research Center 
located at Portland State University.  This agency is the recognized primary source of population data 
available in Oregon between the official Census data generated at the beginning of each decade.  The 
University does not project population increases for individual cities within the state.      

The Oregon Office of Economic Analysis completes long-term population forecasts for counties in 
Oregon.  Their data forecasts Morrow County’s population to increase at an annual rate of just over 
2 percent.  Based on this projection and the historical population growth in Boardman, the City selected 
a 2 percent growth rate for this WSMP.  A population projection rate of 2 percent per year through the 
year 2035 is shown on Chart 2-1. 

Based on a 2014 population of 3,445 and a 2 percent growth rate, the population projection would 
result in 5,221 people by the year 2035.  This population projection of 5,221 people will be utilized in 
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estimating the City's water demands.  It should be recognized that over the planning period of this 
WSMP, actual growth could exceed or fall well below the projection presented on Chart 2-1. 

Land Use 

This WSMP has been prepared to consider water use requirements within Boardman's City limits and 
UGB.  The City has established zoning within the City limits while Morrow County establishes zoning in 
the areas between the City limits and the UGB.  The City and County work cooperatively to ensure 
adjoining zones are compatible.  The City's current (2011) zoning map lists seven zones and five sub 
districts that lie within their host zone.  The zoning classification in the City limits and UGB is shown on 
Figure 2-2, Zoning Map.   

The main zones within the City limits are listed as commercial, light industrial, general industrial, port 
industrial, service center, residential, and future urban. 

Sub districts are designated commercial-highway, Bonneville Power Administration (BPA) transmission 
line easement, residential (Sunridge Terrace), residential (multifamily), and residential (manufactured 
home).  Parks are listed separately as public/open space.  In addition to the City-designated zones, 
Morrow County has the following zones within the UGB: general industrial, suburban residential (1 
acre), farm residential (2 acres), small farm (40 acres), and exclusive farm use. 

The City of Boardman has a significant amount of undeveloped land within the City limits that is zoned 
residential.  There is also a large amount of undeveloped land outside the City limits and within the UGB 
zoned suburban residential.  Undeveloped residential property lies primarily in the southern portion of 
the City, both within the City limits and outside the City limits but within the UGB.  Some property for 
residential development is also available north of Interstate 84 in the eastern portion of the City. 

The City has undeveloped industrial land available in the northeastern portion of the City adjacent to 
existing industrial developments including portions of the Port of Morrow.  These properties are located 
both within City limits and outside City limits but within the UGB. 

In general, the City of Boardman has large areas of land available for residential expansion inside the 
City limits and the UGB.  These available areas are anticipated to be more than sufficient to 
accommodate the anticipated 20 years of planned growth.  There are also expansion areas available for 
commercial and industrial use.  These undeveloped growth areas are important when analyzing the 
City’s water system capabilities because distribution system improvements must be designed to 
accommodate the projected use of the growth area. 

Regulatory Requirements 

The City of Boardman’s water system comes under the jurisdiction of the Oregon Health Authority - 
Drinking Water Services (DWS).  The DWS assumed primacy (responsibility) from the U.S. Environmental 
Protection Agency (EPA) in February 1986 for enforcement of the Federal Safe Drinking Water Act 
(SDWA).  Therefore, the City of Boardman is currently, and will be dealing principally, with the DWS as 
the regulating agency regarding their water system.   
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Regulatory Background 

The SDWA was originally passed by Congress in 1974 to protect public health by regulating the 
nation's public drinking water supply. The law was amended in 1986 and 1996 and requires many 
actions to protect drinking water and its sources -- rivers, lakes, reservoirs, springs, and groundwater 
wells. The primary regulations associated with the SDWA address requirements concerning trace 
minerals, compounds, and microorganisms that may affect the health of water consumers. The 
SDWA provides for monitoring, testing requirements, reporting, record keeping, and public 
notification procedures in the event of non-compliance.  

The 1986 amendments to the SDWA included provisions for wellhead protection, new monitoring 
for certain substances, filtration for certain surface water systems, disinfection for certain 
groundwater systems, and restrictions on lead content in pipe solder and plumbing. 

The 1996 amendments to the SDWA included provisions for consumer confidence reporting, 
stronger protection for microbial contaminants and disinfection byproducts, operator certification, 
lowering maximum contaminant levels (MCLs), and source water assessments. 

Enacted in 1981, the Oregon Drinking Water Quality Act established periodically amended statutes 
and subsequent administrative rules to enforce, at a minimum, the federal SDWA requirements. The 
DWS administers and enforces drinking water quality standards for public water systems in the State 
of Oregon. The agency focuses resources in the areas of highest public health benefit and promotes 
voluntary compliance with state and federal drinking water standards. The DWS also emphasizes 
prevention of contamination through source water protection, provides technical assistance to 
water system owners, and provides water system operator training. They also work closely with 
public water systems to make sure public notification is made in accordance with regulatory 
guidelines when required. If the City is unaware of their compliance status or in need of regulatory 
guidance, it is recommended that the regional DWS office be contacted. 

Recent Regulatory History (Last Five Years) 

Following is a list of regulations that have been enacted in the past five years: 

1. Reduction of Lead in Drinking Water Act, which requires any new installation or purchase of 
materials used in potable locations to be "lead-free."  Lead-free has been redefined as "(A) 
not containing more than 0.2 percent lead when used with respect to solder and flux; and 
(B) not more than a weighted average of 0.25 percent lead when used with respect to the 
wetted surfaces of pipes, pipe fittings, plumbing fittings, and fixtures."  This law was enacted 
on January 4, 2014. Oregon requires drinking water components to be National Sanitation 
Foundation/American National Standards Institute Standard 61 compliant in order to meet 
the intent of this law. 

2. Stage 2 Disinfectants and Disinfection Byproduct Rule (D/DBPR), which focuses on public 
health protection by limiting exposure to disinfection byproducts. The D/DBPR specifically 
targets total trihalomethanes and five haloacetic acids, which can form in water through 
disinfectants used to control microbial pathogens. This rule applies to all community water 
systems (CWSs) and non-transient non-community (NTNC) water systems that add a primary 
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or residual disinfectant other than ultraviolet light. Stage 2 of the D/DBPR was enacted in 
2012 for large CWSs and NTNCs and in October 2013 for all CWSs and NTNC water systems.  

3. Unregulated Contaminant Monitoring Rule (UCMR) 3. The EPA uses the UCMR program to 
collect data for contaminants suspected to be present in drinking water, but that do not 
have health-based standards set under the SDWA. Every five years, the EPA develops a new 
list of UCMR contaminants, largely based on the Contaminant Candidate List. Oregon 
Administrative Rule 333-061-0043 requires CWSs to report detection of unregulated 
contaminants in their annual Consumer Confidence Report. 

Upcoming Regulatory Changes 

The following rule will be enacted in the near future: 

1. Revised Total Coliform Rule, which requires that total coliform samples be collected by 
public water systems at sites that are representative of water quality throughout the 
distribution system according to a written sample site identification plan subject to state 
review and revision. The rule goes into effect on April 1, 2016. The City should work with the 
DWS to develop the required sampling plan prior to April 1, 2016. 

Potential Regulatory Changes 

Following is a list of regulations that may be enacted in the future: 

1. Radon in Drinking Water Rule, which would attempt to reduce airborne and waterborne 
radon concentrations to limit exposure levels. This rule would apply to CWSs that use 
groundwater or mixed groundwater and surface water. 

2. Third Contaminant Candidate List (CCL3) Regulatory Determinations. The EPA has made a 
preliminary determination to regulate strontium. After public comment, the EPA is expected 
to release a final determination in 2015. The Fourth Contaminant Candidate List is currently 
in draft form and is expected to be published in 2015. 

3. Carcinogenic Volatile Organic Chemicals (cVOC) Rule. The EPA is developing a proposed 
national primary drinking water regulation for a group of 16 known cancer-causing 
compounds, including eight currently regulated cVOCs and up to eight from the CCL3. 

4. Perchlorate Rule. The EPA is developing a proposed national primary drinking water 
regulation for perchlorate. Perchlorate may cause adverse health effects. Scientific research 
indicates that this contaminant can disrupt the thyroid's ability to produce hormones 
needed for normal growth and development.  

5. Hexavalent Chromium. The EPA currently regulates hexavalent chromium as part of the 
total chromium drinking water standard. New information on health effects has become 
available since the original standard was set, and the EPA is reviewing this information to 
determine whether new health risks need to be addressed. The State of California has 
already implemented a hexavalent chromium specific MCL. 
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6. Fluoridation. Fluoride MCLs may be lowered in the future as the health impacts of fluoride 
are fully realized. The current MCL of 4 parts per million could be reduced to 1 or less. This 
lower MCL could require systems with naturally occurring fluoride above the MCL to treat to 
reduce levels.  

7. Cybersecurity. Executive Order 13636: Improving Critical Infrastructure Cybersecurity, was 
established in February 2013. The order calls for the development of a voluntary, risk-based 
cybersecurity framework. The EPA will make an evaluation as to whether any additional 
authority and/or regulations to address cybersecurity in the water sector are needed. 

Regulatory Violations 

The City of Boardman has good water quality with a well-run water system meeting federal and 
state water quality criteria.  The DWS has issued six violations against the City in the past seven 
years related to late chemical/non-reporting.  Corrective action was taken in each case and the City 
is in compliance.  These violations are documented in the DWS's Water Quality Summaries 
presented in Appendix A. 

Regulatory Requirements Summary 

In summary, there are many regulations that affect operation of the City of Boardman’s water 
system.  The information presented herein provides the City with a brief summary of the regulations 
and possible future regulations that will likely affect operation of the City’s water system.  In 
general, it appears that the City is keeping up to date with water testing and reporting 
requirements.  Water system regulations continue to expand and require careful attention to 
maintain compliance.  It is recommended that the City of Boardman periodically consult with the 
DWS in Pendleton, Oregon, with any regulatory questions or issues. 

Sanitary Survey 

The DWS conducts sanitary surveys of communities to assist in identifying potential contamination 
sources that may impact water quality.  These surveys are generally scheduled to occur every five years. 

The City of Boardman’s latest sanitary survey was conducted on November 1, 2012.  The primary 
findings of the survey are summarized below: 

• Cross-connection Annual Summary Report must be completed for calendar year 2011 (OAR 333-
061-0070(9)c). 

• No current approved Water System Master Plan (OAR 333-061-0060(5)). 

• Under-certified operator protocol should be developed for anyone making process control 
changes that may impact water quality and who are not certified as a WD1 (OAR 333-061-
0225(5)). 

• No current Coliform Sampling Plan (OAR 333-061-0036(6)(G)). 

• Chlorine not measured twice a week in the distribution system as required (OAR 333-061-
0036(9)). 

• Turbidity not measured as required under OAR 333-061-0032(8) using a calibrated turbidimeter. 
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A copy of the full 2012 sanitary survey is included in Appendix B. 

The DWS also published a checklist of sanitary survey significant deficiencies (included in Appendix B) for 
City staff to periodically review and address any noted deficiencies.  This allows the City to take a 
proactive approach to sanitary surveys.  At the time this WSMP was prepared, the City was actively 
addressing system deficiencies with the goal to have all deficiencies addressed by October 2015.  

Water Demand 

For the purpose of identifying needed future water system improvements, future water demands can be 
estimated from past water use and future population projections.  Water use characteristics are usually 
expressed in terms of various rates of water used for various periods of time.  This allows components of 
the water system to be sized for the maximum demands that will be placed on them.  The rates of water 
use that are important in evaluation of a water supply system are:  

• Average Day Demand (ADD) - The ADD equals the total amount of water used in a year divided 
by 365 days.  ADD is presented as gallons per day (gpd) or gallons per capita (per person) per 
day (gpcd).  Gpd represents the City’s water consumption as a whole, while gpcd equates the 
total City use to an average amount of water per person per day. 

• Peak Day Demand (PDD) - The PDD is the maximum total amount of water used during any 24-
hour period.  PDD is presented as gpcd.  This is the peak daily amount of water used on the 
highest water use day of the year equated to the total population.  The highest water use day of 
the year normally occurs during the warmer summer months when irrigation uses are highest. 

• Peak Hour or Peak Instantaneous Demand (PHD) - The PHD is a measure of the maximum flow 
of water at any given time, often over a one-hour period.  The PHD normally occurs during the 
warmer summer months of the year. 

Water supply facilities are normally designed for peak daily demands.  As a rule, a well would be sized 
for supplying the needed water during the peak day, without continuous 24-hour operation.  For 
example, if the water usage during high use summer months requires a well pump to operate 18 hours 
or more per day to keep up with the PDD, the situation may warrant an additional water supply source 
in order to provide some backup capability and to not over-stress the well pumping equipment.  Booster 
pumps and distribution pipelines are generally sized to deliver peak instantaneous demands because 
they must be capable of meeting the highest demand.  Storage reservoirs are sized to make up the 
difference between water supply capacity and peak water use rates, at a minimum.  Additional capacity 
(reserves) is usually provided in water storage reservoirs for emergencies and fire suppression.  Monthly 
peak day flows from 2010 through 2012 are shown on Chart 2-2. 
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CHART 2-2   
MONTHLY PEAK DAY FLOW 

 

Per Capita Water Use 

To be utilized for projecting future water demands, past water use characteristics must be converted to 
a per capita (per person) rate of use.  This is calculated by dividing the average day, peak day, and peak 
instantaneous water use rates by the number of people being served by the water system.  These water 
demand rates would then be expressed as gpcd.  These values multiplied by a population projected for 
some future year would then give estimated total demand rates for that year, assuming water use 
characteristics did not change significantly.   

Historical Average Water Use 

In order to determine current water demands, pumping records and customer billing records for the 
City's water system were reviewed from 1995 through 2014.  The billing records were used in the ADD 
calculations instead of production records because a majority of the City's water is used by the Port of 
Morrow.  Therefore, it is imperative that the Port of Morrow's usage be separated from the City's usage 
to be able to determine an accurate ADD for the City of Boardman. 

Monthly production for Ranney Collectors No. 1 and 2 for October 2005 through September 2014 are 
shown on Chart 2-3 and Chart 2-4, respectively.   
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CHART 2-3   
RANNEY COLLECTOR NO. 1 MONTHLY PRODUCTION 
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CHART 2-4   
RANNEY COLLECTOR NO. 2 MONTHLY PRODUCTION 

 

The combined monthly production from the City’s two collectors is shown on Chart 2-5.   

CHART 2-5   
COMBINED WATER PRODUCTION (MG) 
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Chart 2-6 shows the annual water produced from 2006 through 2014.  These records show typical 
patterns of high summer demand and low fall, winter, and spring demand.  

CHART 2-6   
TOTAL YEARLY WATER PRODUCTION 

 

The Port of Morrow represents nearly twice as much annual usage as the entire City of Boardman.  The 
total water use (use of the City of Boardman water) by the Port of morrow is shown on the following 
chart.   
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CHART 2-7   
PORT OF MORROW MONTHLY CONSUMPTION 

 

The Port of Morrow water use must be accounted for separately when determining average water use 
by the residences and businesses of the City of Boardman.  The total flow data for each calendar year 
and the average water use is as follows: 

TABLE 2-1   
AVERAGE PER CAPITA WATER USE 

Year Population 

Boardman's 
Usage 
(MG) 

Port of  
Morrow Usage 

(MG)1 

Annual 
Total 
(MG) 

Average Daily 
Demand (City) 

(gpcd)2 

Total Average Daily 
Demand (City and  
Port of Morrow) 

(gpcd)3 
2008 3,330 392.180 728.042  1,120 323 922 
2009 3,295 375.983  681.665 1,058 313 879 
2010 3,220 311.064  648.764 960 265 817 
2011 3,232 361.380  544.314 906 306 768 
2012 3,220 363.700  724.753 1,088 309 926 
2013 3,405   1,164   
2014 3,445   1,248   

1 Port of Morrow use was estimated from 11 months of data. 
2 Average Daily Demand is based on the City of Boardman's usage only. 
3 Total Average Daily Demand is based on the usage of both the City of Boardman and the Port of Morrow. 
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Based on the water use data for 2008 through 2014, the City of Boardman’s gpcd water use has varied 
from a low of 265 gpcd in 2010 to a high of 323 gpcd in 2008.  The average gallons per capita day from 
2008 through 2014 equals 307 gpcd.  Prior to 2008, the City of Boardman experienced ADDs ranging 
from 337 gpcd to 417 gpcd, with an average of 373 gpcd.   

For this WSMP, an average daily flow of 320 gpcd was selected for planning purposes.   

TABLE 2-2   
COMPARATIVE WATER USAGE TYPICAL FOR SMALL CITIES IN EASTERN OREGON AND EASTERN 

WASHINGTON, METERED SYSTEMS 

City 

Average Day 
Demand 

(gpcd) 

Peak Day 
Demand  

(gpcd) 
Peak Factor 
(peak daily) Population 

Lostine, Oregon  170 544 3.2 250 
Adams, Oregon 195 625 3.2 265 
Cove, Oregon 215 628 2.9 594 
Stanfield, Oregon 217 705 3.2 1,620 
Prairie City, Oregon 234 549 2.3 1,195 
Pilot Rock, Oregon 240 810 3.4 1,675 
Prescott, Washington 240 1,032  4.3 300 
Mt. Vernon, Oregon 240 585 2.4 617 
Umatilla, Oregon 245 565 2.3 4,281 
Athena, Oregon  250 810 3.2 1,120 
Island City, Oregon 270 810 3.0 1,030 
John Day, Oregon 270 865 3.2 2,010 
Irrigon, Oregon  290 800 2.8 1,790 
Boardman, Oregon 320 960 3.0 3,445 
Helix, Oregon 323 1,130 3.5 155 
Vale, Oregon 328 820 2.5 1,500 
Condon, Oregon 345 835 2.4 759 
Arlington, Oregon 360 1,200 3.3 500 
Joseph, Oregon  375 1,100 2.9 1,060 
Ione, Oregon 461 1,865 4.0 250 
Dayton, Washington 425 (est.) 1,100 2.6 2,700 

 gpcd   =   gallons per capita day (gallons per person per day)     

Peak Daily Demands 

PDDs usually occur during a particular day from June through September, which is when water use is 
normally at its greatest due to irrigation and other summer uses.  Peak daily flows can occur in other 
months but normally occur during the hottest period of the year.  The 2010 through 2012 data 
illustrated on Chart 2-2 shows the highest peak day water use of 6,313,000 gallons on August 24, 2011.  
Peak daily flows occurred in August for two of the three years shown on Chart 2-2.   

To estimate peak daily demands for the City of Boardman only, a comparison of monthly flows for the 
Port of Morrow and the City are shown on Chart 2-8.  The Port of Morrow peak months appear to occur 
in June, whereas peak flows for the City typically occur in August.  When the peak daily flow of 
6,313,000 gallons occurred in August 2011, the Port of Morrow monthly flow was approximately half of 
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the total monthly flow.  It was assumed that Port of Morrow demands are fairly steady during a month 
period, unlike typical peak flows that would occur in a City.   
 

CHART 2-8   
COMPARISON, PORT OF MORROW CONSUMPTION TO TOTAL PRODUCTION 

 

For the peak day of 6,313,000 gallons on August 24, 2011, the City of Boardman's population was 3,235.  
Using the total peak day flow, this equates to a peak day flow of 1,951 gpcd.  Assuming the Port of 
Morrow flow for a given day is about half of the total flow, the peak daily flow for the City only on 
August 24, 2011, would be 3,156,500 gallons, using 3,235 people, this equates to a peak daily demand 
estimate of 976 gpcd.   

A typical industry standard range for a ratio of ADD to PDD is 2.5 to 4, as shown on Table 2-2.  Using an 
ADD of 320 gpcd compared to the estimated PDD of 975 gpcd, the ratio would be 3.05.  A ratio of 3.0 
was assumed for planning purposes for this WSMP.   

In summary, the highest use day showed a peaking factor of approximately 3.0, which is comparable to 
cities similar to Boardman in eastern Oregon.  A peaking factor of 3.0 was selected to provide a slightly 
conservative estimate.  For planning purposes, the ADD of 320 gpcd and PDD = 960 gpcd will be used in 
this WSMP. 
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Fire Demand 

The City routinely flushes and flow tests their fire hydrants to help ensure the hydrants remain operable 
and to maintain an accurate hydrant database.  Fire hydrant flushing and flow testing data completed in 
2006, 2008, and 2009 were provided by the City for this WSMP.  Based on the test results, the City of 
Boardman's water system is generally able to deliver fire flows ranging from approximately 339 to 4,100 
gallons per minute (gpm).  Copies of the fire hydrant flushing and maintenance records are included in 
Appendix C. 

Flow rates for fire suppression in residential, commercial, and industrial areas within developed 
communities are usually determined from the size, density, and occupancy of buildings; type of 
construction materials; and desired fire insurance rating.  Incorporated cities and some rural areas are 
given a fire suppression rating by Insurance Services Office Commercial Risk Services, Inc. (ISO).  The 
rating is used by insurance companies to determine the cost for providing fire insurance to home and 
business owners.  ISO’s fire suppression rating schedule is used to review those features of available 
public fire protection that have a significant influence on minimizing damage once a fire has begun.  
These features include the receiving and handling of fire alarms; the fire district’s manpower, 
equipment, and training; and the capability of the water system to provide fire flows. 

ISO periodically evaluates fire suppression capabilities of incorporated cities and rural fire districts.  The 
numerical ratings range from Class 1 to Class 10, with Class 1 indicating the highest fire suppression 
capability and Class 10 the lowest.  A Class 10 rating is reserved for unprotected areas that have no fire 
department and no water supply system.  Most protected areas outside of cities have a Class 9 rating, 
and most small rural cities with municipal water systems are rated Class 8, 7, or 6, depending on the 
strength of their water system and fire department.  The ISO rating for Boardman is Class 5, as of 
January 2009, which is a good rating for a rural community the size of Boardman.  A copy of the City's 
ISO rating information can be found in Appendix D.   

ISO’s fire suppression rating schedule evaluates the City’s capability and the domestic water supply on 
an approximate equal basis (50 percent and 40 percent of the rating schedule, respectively).  In order to 
reduce the cost of fire insurance in a community, improvements usually must be made to the fire 
department, the water system, or both, depending on their present condition.  It is difficult to 
determine possible fire insurance savings on commercial buildings because the insurance costs are 
determined by many other factors related to the type of occupancy and the type of building 
construction.  The City of Boardman has an average rating for typical rural communities of similar size.  
Improving the rating as a result of water system improvements may be possible.  

ISO also recommends fire flows for various conditions in residential and commercial settings.  
Recommended fire flows for residential areas are set forth in the 1980 ISO Schedule as shown below. 

TABLE 2-3   
ISO FIRE FLOW REQUIREMENTS 

Distance Between Buildings Required Fire Flows 
Over 500 feet 500 gpm 
31 to 100 feet 750 gpm 
11 to 30 feet 1,000 gpm 

10 feet or less 1,500 gpm 
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The International Fire Code (IFC) requires a minimum flow of 1,000 gpm in residential areas and a 
minimum of 1,500 gpm for a minimum of 2 hours in all other occupancies.  The 2010 Oregon Fire Code 
(OFC),  paragraph B105.2 allows a minimum fire flow of 1,000 gpm for one hour in one- and two-family 
residences with less than 3,600 square feet of fire flow calculation area at 20 pounds per square inch 
(psi) residual pressure.  The residual pressure minimum of 20 psi is required for the entire water system. 
Fire flow requirements increase with the square footage of the building and can be quite high for 
commercial and institutional buildings (schools).  Attaining the required fire flows for commercial areas 
may not be realistically achievable.  The IFC has an allowance for decreases in the required fire flows for 
small communities (if approved by the local fire chief), where development of full fire flows is 
impractical.     

At least five fire hydrants in Boardman produce substandard flows.  The fire department reports that the 
substandard flows result from small/undersized main lines.  Two of the fire hydrants serve Riverside 
High School.  The remaining underperforming fire hydrants serve the old downtown area specifically 
near the Village Inn.  The referenced hydrants produce 362 gpm at Riverside High School and 788 gpm 
on N.W. Columbia Avenue.  While the required fire flow depends on construction type and occupancy, 
the lowest flow requirement listed in OFC Table 105.1 for schools is 3,000 gpm for three hours. 

The City is encouraged to evaluate the existing water system when considering any new commercial, 
industrial, or institutional buildings being developed in the City to identify distribution system 
improvements that may be required to facilitate the new development.   

Design Criteria 

In establishing design standards for a water system, primary consideration must be given to state and 
federal rules and regulations governing water quality and construction standards for water systems.  
These regulations are set by both the EPA and the DWS.  In addition to public health and safety 
requirements, many other factors control the design parameters for municipal water systems.  The City 
must evaluate financial feasibility, philosophy and policies of the City Council, past system performance 
and service, and expectations of the water users.  All of these factors are important and influence the 
standards by which water system improvements are made.   

Figure 2-3 presents a summary of the water system design criteria for evaluating the existing water 
system and developing improvements to satisfy present and future needs.  Application of these criteria 
is discussed further in the specific chapters that address the water supply, storage, and distribution 
system facilities.  Figure 2-3 presents design criteria based on the 2014 population of 3,445 and the 
estimated average and peak day demands.  Design criteria are also shown for the year 2035, based on a 
2.0 percent growth rate per year in the City.  Storage volumes are derived from calculations summarized 
in Chapter 4.  The design criteria presented on Figure 2-3 are used as base information in later chapters 
for evaluating existing and future system needs and capability. 
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Year 2014 Year 2035
Design Population1 3,445 5,221

Supply
Average Day:
  City Demand (gpcd) 320 320
  City Daily Flow (gpd) 1,102,400 1,670,720
  City Daily Flow (gpm) 766 1,160
  Port of Morrow Flow (gpd)2 1,777,436 4,050,364
  Port of Morrow Flow (gpm)2 1,234 2,813
  Total Average Daily Flow (gpd) 2,879,836 5,721,084
  Total Average Daily Flow (gpm) 2,000 3,973
Peak Day:
  City Demand (gpcd) 960 960
  City Flow (gpd) 3,307,200 5,012,160
  Port of Morrow Flow (gpd)3 3,005,800 6,849,521
  Total Peak Daily Flow (gpd) (August 24, 2011)4 6,313,000 11,861,681
  Total Peak Daily Flow (gpm) (August 24, 2011)4 4,384 8,237

Peak Hourly Flow (gpm)5 7,829 13,458
Supply Flow Required (gpm)6 5,845 10,983
Estimated Supply Flow Available (gpm)7 12,000 12,000

Fire Demand
  Residential (gpm) 1,000 1,000
  Duration (Hours) 1 1
  Commercial/Public (gpm) 3,500 3,500
  Duration (Hours) 2 2
Minimum Residual Line Pressure Under Peak Demand Plus Fire Flow (psi) 20 20

Storage
Equalization Storage (gal)8 0 218,742
Operating Storage (gal)9 32,000 32,000
Fire Reserve (gal)10 420,000 420,000
Emergency Reserve (gal)11 1,102,400 1,670,720
Total Storage 1,554,400 2,341,462

Notes:
1 2014 Portland State University.
2 Port of Morrow projections for 2035 based on a 4 percent annual increase in flows.
3 Based on total peak daily flow minus estimated City peak daily flow.
4 Combined = City Flow plus Port of Morrow Flow.
5 2.5 times the City peak daily flow plus Port of Morrow peak daily flow.
6 18-hour operation to meet peak daily flow demand.

9 Two percent growth rate selected by the City.
10 3,500 gpm for 2-hour duration.
11 One-day supply at average day demand (City of Boardman only).

Abbreviations:
gal = gallons                                    gpm = gallons per minute
gpcd = gallons per capita day          psi = pounds per square inch
gpd = gallons per day

7 Ranney Collector No. 1 produces 6,000 gpm. Ranney Collector No. 2 has been limited to 6,000 gpm to satisfy 
regulatory issues.

SUMMARY OF DESIGN CRITERIA

8 Equalization Storage = Peak hourly flow less maximum pumping capacity times 2.5 hours.
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Chapter 3 - Water Supply 
Introduction 

The City of Boardman completed a draft Water Master Plan in 1999, prepared by CH2M Hill.  For this 
Water System Master Plan (WSMP), the existing water supply and proposed water supply improvements 
previously developed by CH2M Hill will be referenced and utilized.  Selected chapters of the 1999 CH2M 
Hill Water Master Plan are provided in Appendix E.  Pages 5-1 and 5-2 of the CH2M Hill report discuss 
the City of Boardman's authority to obtain water under Certificate of Water Right G-2664, which 
pertains to Boardman's basalt well, and Water Permit S-40336, which pertains to Ranney Collectors  
No. 1 and No. 2, and future Ranney Collector No. 3.   

Groundwater Right G-2664 allows a withdrawal rate of 1.5 cubic feet per second (cfs), equaling up to 
670 gallons per minute (gpm).  Surface Water Permit S-40336 allows a withdrawal rate of 36 cfs, 
equaling 16,150 gpm.  Permit S-40336 shows approximate withdrawal rates for Ranney Collectors No. 1 
and No. 2 and future Ranney Collector No. 3.  Water right information is provided in Appendix F and 
summarized in the following table. 

TABLE 3-1   
MUNICIPAL WATER RIGHT SUMMARY 

Source Permit No. Certificate No. 
Allowed 

Volume (gpm) Priority Date 
Ranney Collector No. 1 S-40336 -- 6,600 September 22, 1975 
Ranney Collector No. 2 S-40336 -- 4,100 September 22, 1975 
Future Ranney Collector No. 3 S-40336 -- 5,400 September 22, 1975 
Basalt Well G-2664 34275 673 May 20, 1964 

Water Supply Alternatives and Implementation 

Pages 5-3 through 5-6 of the CH2M Hill report list six alternatives to increase water supply to the City, as 
follows: 

1. Install a new Ranney collector. 

2. Regularly use existing basalt well. 

3. Purchase water from the Port of Morrow. 

4. Implement an aquifer storage and recovery (ASR) program. 

5. Direct surface water intake on the Columbia River. 

6. Increase water conservation measures. 

Three of the alternatives were considered feasible, specifically a new Ranney collector, increased water 
conservation, and ASR.  Two of the measures, a new Ranney collector and implementation of 
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conservation measures, have been implemented.  ASR has not been implemented because of questions 
regarding connectivity of Boardman's alluvial aquifer and the "shallow" basalt aquifer.   

Even though the City proactively constructed and commissioned Ranney Collector No. 2, it is currently 
off line because of regulatory concerns.  The following discussion of microscopic particulate analysis 
(MPA) reviews the regulatory concerns for Ranney Collector No. 2 and the City's efforts to comply with 
Oregon Health Authority - Drinking Water Services' (DWS) requests. 

Microscopic Particulate Analysis 

The City completed MPA on Ranney Collector No. 2 by GSI Water Solutions, Inc., in 2010.  Information 
summarized below was obtained from a memo dated March 19, 2012, from GSI Water Solutions, Inc., to 
the City of Boardman.  A copy of the memo is included in Appendix G. 

The collector system is the primary source of drinking water for the City of Boardman.  Both collector 
wells have laterals that extend underneath the Columbia River and into the sedimentary aquifer that lies 
adjacent to the river.  The river water infiltrates through the sediments of the riverbed and through the 
underlying alluvial layers to reach the collector well laterals.  The Ranney collectors are considered 
hydraulically connected with the Columbia River because of the design of the collector system.  Since 
the potential exists for the collectors to be under the influence of surface water, the City was required 
by the federal Surface Water Treatment Rule of the Safe Drinking Water Act to perform testing to 
ensure a giardia- and cryptosporidium-free water supply. 

Groundwater-based public water systems that are hydraulically connected to surface water and are 
determined to be vulnerable to surface water pathogens, specifically giardia and cryptosporidium, are 
classified as Groundwater Under the Direct Influence of Surface Water (GWUDI) and are subject to the 
Surface Water Treatment Rule (Oregon Administrative Rule 333-061-0032(8)(q)).  To determine if a 
public water system is a GWUDI, the system must perform an MPA.  The MPA method utilizes organisms 
such as algae to evaluate the risk from potential pathogens because giardia and cryptosporidium are not 
always present in the surface water.   

Testing completed for Ranney Collector No. 1 in 1993 through 1994 determined that the source was 
hydraulically connected to the Columbia River but was not a GWUDI and, therefore, should be classified 
as a groundwater source.   

Water produced from Ranney Collector No. 2 was evaluated for GWUDI using the MPA method in 2003 
and 2004.  The results from August 2003 and April 2004 indicated that the source was a low risk but 
further testing was required.  The additional testing, completed in July and August 2004, resulted in the 
source being classified as a moderate risk (score of 16).  DWS rules require that if any single MPA score 
is greater than 19, or two or more MPA scores greater than 14, then the system shall be classified as 
GWUDI.   

Since there were conflicting test results from the 2003 and 2004 Ranney Collector No. 2 MPA testing, 
thought to be caused by varying pumping rates during the time of testing, the City performed additional 
MPA testing on Ranney Collector No. 2.  Testing was completed in April 2010 and August 2010, 
maintaining the pumping rate at an even 6,000 gpm.  The April 2010 testing indicated a low risk score of 
4 and the August 2010 testing resulted in a low risk score of 5.  The 2010 MPA scores for Ranney 
Collector No. 2 indicated that the water supplying the collector at 6,000 gpm is not a GWUDI and should 
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be classified as a groundwater source.   Ranney Collector No. 2 is currently off line pending analysis and 
further evaluation by the DWS that the Ranney Collector No. 2 water is groundwater. 

DWS Review of March 19, 2012, GSI Memorandum 

The DWS completed a review of the March 19, 2012, GSI technical memorandum.  A copy of the DWS 
review response is included in Appendix H.  The DWS indicated in an October 9, 2012, e-mail that 
several additional questions would need to be answered by the City or the City's consultant before the 
DWS could make a final determination on the reclassification of Ranney Collector No. 2 from 
Groundwater Under the Direct Influence of Surface Water (GWUDI/GU) to Groundwater (GW).  The 
October 9, 2012, DWS review included five questions about the 2010 MPA tests and an additional four 
questions concerning the 1993 and 1994 MPA testing for Ranney Collector No. 1.  At the time this 
WSMP was prepared, the City had not responded to the DWS' questions.  It is important that the City 
expeditiously respond to the DWS questions for Ranney Collector No. 2. 

Ranney Collector No. 2 Nitrate Concentrations 

Ranney Collector No. 2 reportedly showed nitrate concentrations slightly higher than the Environmental 
Protection Agency maximum contaminant level of 10 milligrams per liter during MPA testing completed 
in 2010.  The collector was off line but undergoing MPA testing when these nitrate concentrations were 
observed.   During continued pumping at 6,000 gpm, nitrate concentrations decreased to less than half 
of the regulatory limit.  It is believed that nitrate concentrations would again reach these lower levels 
and remain within regulatory limits with continued use of Ranney Collector No. 2.  When the collector is 
ready for use (after pending groundwater classification results), the City will need to pump the collector 
to waste and monitor nitrate levels to ensure they remain at acceptable levels prior to putting the 
collector back into municipal use. These activities should be closely coordinated with the DWS to help 
ensure regulatory compliance with operation of Ranney Collector No. 2. 

Water Supply Recommendations 

The design criteria evaluation for the City of Boardman's municipal water supply system showed that 
both Ranney Collectors No. 1 and No. 2 are needed to meet current and future water supply demands.  
This chapter of the WSMP summarizes MPA sampling efforts that have already been completed, as well 
as ongoing DWS analysis to ensure Ranney Collector No. 2 secures a GW classification.  This WSMP 
assumes the City will secure this GW classification to meet projected supply demands.  It is imperative 
the City actively and expeditiously pursue the GW classification as soon as possible.  It is recommended 
the City pursue this classification prior to this WSMP being finalized, in the event additional work is 
required. 

The City's Ranney collectors are currently in permit status.  It is also recommended the City complete 
the necessary paperwork to prove up on the water use for Ranney Collectors No. 1 and No. 2 so water 
right certificates can be secured. 

Water Management and Conservation Plan 

The City of Boardman most recently completed a Water Management and Conservation Plan (WMCP) 
Update in 2011.  The WMCP Update was completed in accordance with Oregon Administrative Rule 
(OAR) Chapter 690, Division 86.  The WMCP Update was reviewed by the Oregon Water Resources 
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Department and approved via Final Order dated February 23, 2012.  Conditions in the Final Order 
include the following: 

• The WMCP shall remain in effect until February 23, 2022. 

• The City is currently limited to 18.7 cfs (8,393 gpm) under Permit S-40336. 

• A progress report containing the information required under OAR 690-086-0120(4) shall be 
submitted by February 23, 2017. 

• An updated WMCP shall be submitted no later than February 23, 2021. 

A copy of the Final Order is included in Appendix I. 

Summary 

The City of Boardman has sufficient water supply capacity from Ranney Collectors No. 1 and No. 2 to 
meet current and projected water supply demands, assuming Ranney Collector No. 2 obtains a GW 
classification.  It is important the City pursue the GW classification as soon as reasonably possible. 
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Chapter 4 - Water Storage 
Introduction 

This chapter presents information on the City's water storage facilities.  The purpose for storage in 
municipal water systems is discussed, and the types of storage facilities generally available are outlined.  
The condition and needs of the City's existing storage reservoirs are outlined and recommended storage 
requirements are presented. 

General 

Water storage facilities are constructed to meet several purposes.  First, storage reservoirs are used to 
provide control for well or booster pump system operation.  When a reservoir drops a few feet or more 
from the full level, the water level can be used as a control for well pump or booster pump activation.  
The amount of storage required for this type of control is called "operating storage."  Second, stored 
water must be available to supply water during periods in which the demand for water exceeds the 
water supply.  This reserve is called "equalization storage."  Third, reserve storage is usually provided to 
supply large demands such as fire flows.  This is referred to as "fire reserve."  Finally, reserve storage is 
often provided for emergencies that may arise and interfere with production from water supply sources.  
Such emergencies could be created by power outages, mechanical equipment failure, or sudden water 
contamination.  The amount of storage to be provided for an emergency depends on the probability of 
such an occurrence.  The amount of emergency storage provided usually becomes a balance between 
need and affordability.  This storage allowance is usually called "emergency reserve." 

Storage facilities can be located at approximately the same elevation as the entrance to the water 
distribution system.  Storage facilities of this type require continuous operation of a booster pump 
system to maintain distribution system pressure.  Alternatively, storage facilities can be elevated, i.e., 
the water is stored at an elevation above the distribution system, in order to generate adequate system 
pressure.  For example, a water elevation of 120 feet above a distribution system would be required to 
generate a distribution system static pressure of approximately 50 pounds per square inch (psi).  
Reservoirs may be elevated by locating them on natural ground high enough above the service area, or 
by construction on top of a structural support system. 

Storage reservoirs are generally constructed of steel or reinforced or prestressed concrete.  The choice 
is usually based on an economic analysis made for the particular installation.  Reservoirs may be 
constructed either aboveground or buried, with the choice made on cost, location, and community 
acceptance.  The remainder of this chapter reviews the City's storage facilities, presents a discussion of 
future storage needs, and evaluates alternatives for satisfying those needs. 

Existing Facilities 

The City of Boardman has three separate storage reservoirs: a 125,000-gallon elevated steel storage 
reservoir, a 300,000-gallon ground-level steel storage reservoir, and a 300,000-gallon clear well.  The 
elevated steel storage reservoir is not utilized for daily operations because it does not provide adequate 
distribution pressure.  The 300,000-gallon ground-level steel storage reservoir and 300,000-gallon clear 
well are actively utilized with the water system.  The clear well was constructed in 1977 in conjunction 
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with the Ranney Collector No. 1 improvements.  The ground-level steel storage reservoir was 
constructed in conjunction with Ranney Collector No. 2 improvements in 2002. 

Raw water from the two Ranney collectors feeds into the 300,000-gallon ground-level storage reservoir.  
Upstream of the reservoir, chlorinated water is injected into the inlet piping.  The ground-level storage 
reservoir and the clear well are both used to provide disinfection contact time.  From the ground-level 
storage reservoir, water can either enter into the clear well (which is normal operation) or into the 
suction piping of the booster pump station.  The booster pump suction piping extends into the clear 
well.  The maximum operating level of the clear well is elevation 286.0 feet above mean sea level (MSL).  
The maximum operating level of the ground storage reservoir is elevation 315.75 feet above MSL.  
Because of the positioning of the booster pump suction piping, only about 120,000 gallons of the clear 
well are available for storage.  All of the ground-level storage reservoir capacity is available for storage.  
The two aboveground storage reservoirs are described in more detail as follows. 

300,000-Gallon Ground-Level Steel Reservoir 

As stated earlier, the City of Boardman's 300,000-gallon ground-level reservoir is a welded steel, 
painted reservoir that was constructed in 2002.  This reservoir is the City's primary storage reservoir, 
providing needed storage capacity to deliver water to the City's booster pump station.  The 300,000-
gallon reservoir is approximately 35 feet tall and has a diameter of 39.5 feet.  The reservoir was 
constructed by Morse Construction Group, Inc., of Everett, Washington. 

The 300,000-gallon reservoir was constructed in accordance with AWWA D100, having the required 
access hatches, vents, and secured exterior access ladder to a secured roof hatch.  The reservoir has 
not had any significant work completed since its initial installation in 2002.  While it is expected that 
the reservoir coating system should last another 20 years or more, the City should routinely inspect 
the coating system to ensure repairs are not needed sooner and to plan for repairs, as required. 

125,000-Gallon Elevated Steel Reservoir 

The City of Boardman's 125,000-gallon elevated steel reservoir was constructed in 1968.  This 
reservoir consists of bolted steel sheets and is a common type of reservoir for the time period it was 
installed.  The reservoir is supported by a steel frame and has a full elevation that is approximately 
100 feet above the ground surface.  Similar reservoirs are present in other eastern Oregon cities, 
specifically North Powder, Haines, and Stanfield.  Because this reservoir only provides about 45 psi 
at its base, it is not actively connected to the water system.  The City does keep the reservoir full and 
available as an emergency storage source. 

Existing Pressure Zone 

The City of Boardman's distribution system has one pressure zone.  System pressure is provided by the 
existing booster pump system within the water plant building adjacent to the 300,000-gallon reservoir.  
The current booster pump system provides approximately 90 psi at the system outlet.  The discharge 
pipe elevation at this location is approximately 285 feet above MSL.  Although distribution system 
pressure is discussed in more detail in Chapter 5, a general discussion of system pressure is presented 
herein as it relates to potential future reservoir configurations. 
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Elevations within the City limits of Boardman range from a low of approximately 280 feet to a high of 
approximately 350 feet above MSL.  Assuming a system pressure of 90 psi at the booster pump system 
outlet (elevation of 285 feet), static water pressures for these users range from approximately 60 to 
90 psi.  In order to provide gravity flow and similar pressures for existing users, a reservoir water level 
elevation would need to be approximately 490 feet above MSL.  This would give 60 psi static pressure 
for areas within the City limits at the upper service range elevation of 350 feet.  The nearest area to 
develop this water level elevation using a ground-level storage reservoir is approximately one mile south 
of the south Urban Growth Boundary (UGB).   

Storage Requirements 

Water storage is usually provided for several purposes.  Various methods are used to calculate the 
volumes of each type of storage component required.  Most methods involve a rational approach to 
estimating the volume of each storage component consisting of operation, equalization, emergency, and 
fire reserve.  The decision can then be made as to which storage component controls and which storage 
volumes will actually be necessary.  For example, the decision may be made to provide storage for 
operation, equalization, and fire reserve only, assuming any emergency storage would be available from 
the fire reserve.  If this option were selected, there may not be adequate fire storage available if there is 
a sustained power outage or if the collector well pumps are out of service. 

Since the two separate collector wells provide redundancy, the main cause for a water supply 
interruption would be failure of the booster pump station.  Currently the City has six separate booster 
pumps that meet system demand and pressure.  This pumping system can provide a flow rate up to 
12,000 gallons per minute (gpm).  Also, the City has an emergency generator at the pump station to 
supply power to one collector well and the booster pump station.  With these features, the City has 
considerable redundancy for the water supply and booster pump systems. 

Fire Reserve Storage 

Reserve storage for fire suppression is usually determined from either Insurance Services Office 
Commercial Risk Services, Inc. (ISO) recommended fire flow or the fire flow recommended by the 
City's fire chief.  Based on the fire chief's recommendations and the typical maximum fire flow 
recommended by ISO, a 3,500 gpm fire flow with a two-hour duration has been set as the maximum 
design fire flow for Boardman.  A total of 420,000 gallons of fire reserve storage is needed to sustain 
a fire flow of 3,500 gpm for a two-hour duration. 

Emergency Storage 

Emergency storage is usually provided for a minimum of one to three days' supply in the event of a 
power outage, mechanical problems, or other problems that would interrupt the reliable supply of 
water.  In most cases this would be the minimum amount of time to repair or replace a well, booster 
pumps, or other equipment.  The City of Boardman has an emergency power supply (800 kW CAT 
diesel) to operate Ranney Collector No. 1 and the booster pumps in the event of a power outage.  
One day of storage at the current average day demand would be 1,102,400 gallons, and the year 
2035 average day demand emergency storage would be 1,670,720 gallons. These emergency 
storage volumes may not be economically feasible for the City.  In addition, considerable 
redundancy is present for backup power for Ranney Collector No. 1 and the booster pump system. 
Provisions have already been made to connect a portable electrical power generator to the 
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electrical supply system of Ranney Collector No. 2.  To provide increased redundancy, the City 
should consider an emergency generator for Ranney Collector No. 2. 

Operating Storage 

Operating storage is generally provided to facilitate operation of wells or booster pumps in a water 
system.  For example, when water system demands result in the water level lowering in a reservoir, 
the water level will reach a certain point that can be used to trigger activation of well pumps to refill 
the reservoir.  The storage needed to activate water supply sources is typically referred to as 
operating storage.  This zone of operation can be set as desired, but is often set to help ensure 
circulation occurs during each pump run cycle, allowing water to cycle through the reservoir to help 
maintain water quality while keeping the reservoir as full as possible.  The City of Boardman's 
300,000-gallon reservoir is allowed to lower 4 feet from the full level before the Ranney collector 
pumps are called to operate.  This corresponds to an operational storage of approximately 32,000 
gallons. 

Equalization Storage 

Equalization storage must be provided to balance out the difference between peak hour demand 
and water supply capacity during a peak day demand period.  An empirical method for estimating 
the required equalization storage uses the difference between the peak hourly flow and the peak 
water supply availability for a specific number (2.5 hours) of peak hours per day.  Based on the 2035 
estimated peak hourly flow of about 13,458 gpm and assuming 12,000 gpm of supply is available, 
additional supply of 1,458 gpm is required for 2.5 hours, which equates to a future equalization 
storage of 218,742 gallons.   

Summary of Storage Requirements 

The four storage components indicate a total of approximately 1,554,400 gallons of storage is 
currently needed and approximately 2,341,462 gallons of storage is needed to meet the year 2035 
design criteria (see Figure 2-3).  The City's current available storage total is 545,000 gallons, roughly 
35 percent of the currently recommended volume. 

As stated earlier, the City has a significant water supply capacity from Ranney Collectors No. 1 and 
No. 2, as well as standby power for Ranney Collector No. 1.  The means to quickly connect Ranney 
Collector No. 2 to a portable generator is also present.  Furthermore, both sources are tied to 
shallow groundwater and the Columbia River, which results in a significant supply source capacity.  
As a result of these items, it is likely reasonable to eliminate the one-day emergency reserve 
component from the calculated storage requirements.  With this assumption, current and year 2035 
storage requirements become 452,000 gallons and 670,742 gallons, respectively.  These storage 
volumes can be currently met using the 300,000-gallon storage reservoir, the useable clear-well 
storage volume of 120,000 gallons, and the 125,000-gallon elevated reservoir.  If significant growth 
does occur within the City, it will be prudent for the City to consider additional storage capacity.  For 
example, additional storage may be needed prior to the year 2035.  If additional growth does occur, 
additional users will be contributing to City finances, making the addition of a new reservoir more 
feasible. 
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The City's reservoirs will need maintenance at some point in the future to remain in service.  It is 
recommended that the City complete routine inspections and needed maintenance on the 
reservoirs to ensure continued reliable service. 

Storage Reservoir Alternatives 

While a new reservoir is likely not needed during the 20-year design criteria period of this Water System 
Master Plan, new storage reservoir concepts are summarized herein.  These alternatives have been 
prepared to provide a general idea of options available to the City for additional storage.  Three 
alternatives are presented, as follows. 

1. Construction of a ground-level type storage reservoir near the existing reservoir.  This 
alternative would result in the need to continue to rely on the continuously-operated booster 
pump system for pressure, as is the current situation.  This alternative maximizes the use of 
existing infrastructure. 

2. Construct a standpipe ground storage reservoir near the south UGB that will provide gravity 
flow and maintain system pressure.  This alternative would provide system pressure by gravity 
flow and would reduce operation time of the booster pumps.  The booster pump station would 
run only when needed to fill and maintain the standpipe water level.  Standpipe reservoirs are 
typically quite expensive to construct when compared to ground-level type reservoirs. 

3. Construct a ground-level storage reservoir further south of the UGB that will provide gravity 
flow and maintain system pressure.  This alternative would provide system pressure by gravity 
flow but would require a long water supply line.  

Typically, standpipe and elevated reservoirs are more expensive for the same storage volume when 
compared to ground-level reservoirs.  Storage from the lower portion of a standpipe type reservoir is 
not always available by gravity flow and usually requires booster pumps to maintain distribution system 
pressure.  From an operational standpoint, it is preferable to have the entire storage volume available 
by gravity flow.  Gravity flow can be achieved only if the ground-level type storage reservoir is located at 
an elevation sufficiently higher than the distribution system to create the desired pressures.  Elevated 
storage reservoirs are normally the most expensive capital and maintenance cost options. 

Reservoir Materials 

Storage reservoirs may be constructed of either steel, reinforced concrete, or prestressed concrete.  
The choice is usually based on an economic analysis made for the particular installation.  For smaller 
ground-level reservoirs, steel reservoirs are usually less expensive to construct when compared to 
concrete reservoirs, but the two can be comparable in cost when storage volumes exceed one 
million gallons.  There are two primary types of steel reservoirs: bolted steel reservoirs with glass-
fused-to-steel or epoxy coatings, and welded steel reservoirs coated with a paint system.  Glass-
fused bolted steel reservoirs are usually more expensive to install when compared to epoxy-coated 
steel reservoirs, but are comparable in cost to a welded steel reservoir with a paint system.  When 
comparing lifecycle costs that include maintenance, such as recoating, the glass-fused-to-steel 
bolted steel reservoir typically results in less overall maintenance cost because sandblasting and 
recoating is not required.  If configured correctly, it is possible to add limited additional height to a 
bolted reservoir for added capacity when needed. 
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Gravity Flow Ground-Level Type Reservoir Location 

When considering sites for a proposed reservoir, it is important to evaluate existing system 
pressure.  To maintain distribution system pressure similar to that currently provided by the booster 
pump system, the full water service elevation of a proposed ground-level type reservoir in 
Boardman must be at least 490 feet above MSL.  The highest elevation areas surrounding Boardman 
are to the south of the City.  The 460-foot elevation contour roughly follows the south side of the 
West Extension Irrigation Canal located south of the City, as shown on Figure 4-1, Gravity Flow 
Reservoir Location Map.  To achieve the desired base elevation for the proposed reservoir and, 
assuming a ground-level reservoir about 30 feet tall is constructed, the site will need to be along the 
460-foot elevation line shown on Figure 4-1. 

Existing Reservoir Maintenance 

Normally, maintenance is recommended for existing storage reservoirs to ensure continued reliable 
service.  As previously discussed, the City's 300,000-gallon reservoir was constructed in 2002 and is 
presumed to be in good condition.  However, it would be wise to inspect the reservoir periodically 
(typically at five-year intervals) to address minor deterioration as it occurs and ensure the 300,000-
gallon reservoir does not need recoating prior to the year 2035.  If the City constructs an additional 
reservoir, the City will be able to drain one reservoir for inspection and repairs while leaving the other 
reservoir in service, eliminating the need and associated costs for underwater inspection. 

Summary 

Boardman's Ranney collector water supply system has been designed to take advantage of a large 
reservoir (Lake Umatilla) produced by the John Day Dam near Rufus, Oregon.  The John Day Dam is a 
multipurpose structure managed by the U.S. Army Corps of Engineers to control seasonal flooding, 
support inland shipping, provide irrigation water, and produce hydroelectricity. 

The John Day Dam has been assumed to remain constant for well beyond the planning period 
represented in this Water System Master Plan.  If the Dam were deliberately removed, there would 
most likely be sufficient time for the City to plan, design, and construct alternative water sources and 
storage. 

Boardman's two multi-pump Ranney collectors, multi-pump booster station, 300,000-gallon reservoir, 
120,000-gallon clear well, and backup power generator provide a series of redundant, fail-safe 
mechanisms to supply municipal water and fire flows to the City.  As a result, additional storage capacity 
is not currently needed.  However, if significant growth occurs in the City, it would be wise to begin 
planning for a new reservoir before the need for one becomes critical. 
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Chapter 5 - Distribution System 
Introduction 

This chapter discusses the City's water distribution system that delivers water to residential, 
commercial, and industrial users.  The distribution system includes a booster pump station, pipelines, 
valves, water service lines, fire hydrants, and ancillary equipment.  These components have been 
evaluated considering both existing conditions and future service needs.  Alternatives have been 
developed to address existing deficiencies and provide future service to help meet Oregon Health 
Authority - Drinking Water Services (DWS) requirements and the Insurance Services Office Commercial 
Risk Services, Inc. (ISO) fire flow requirements.  Cost estimates for recommended improvements are 
presented in Chapter 6. 

Existing System 

Historical information for the existing distribution system was obtained from past water studies, a 2012 
Water Management and Conservation Plan prepared by Anderson Perry & Associates, Inc. (AP), a 1999 
CH2M Hill draft Water Master Plan, and the City's existing water system map.  Additional information 
was provided by City of Boardman staff during site visits and through e-mails and phone conversations 
during preparation of this Water System Master Plan (WSMP).  The following discussion provides 
background information to develop appropriate system improvement recommendations.   

During the 1960s and 1970s, distribution system main lines were constructed using asbestos cement 
pipe and concrete cylinder pipe.  Since about 1980, distribution piping has been constructed using 
polyvinyl chloride (PVC) pipe.  The following tables show the size, material, and approximate length of 
existing distribution system piping. 

TABLE 5-1   
EXISTING DISTRIBUTION SYSTEM PIPE SIZE AND TYPE 

Size Type 
Approximate 
Length (Feet) 

Percentage of 
Total Length 

by Size 
2" PVC 484 0.5 
3" PVC 957 0.5 

4" 
Asbestos Concrete 6,471 7 
PVC 1,515 2 

6" 
Asbestos Concrete 6,890 7 
PVC 6,510 7 

8" 
Asbestos Concrete 24,224  26 
PVC 20,339 22 

10" Asbestos Concrete 3,514 4 

12" 
Asbestos Concrete 1,562 2 
PVC 6,559 7 

18" Ductile Iron 10,172 11 
24" Ductile Iron 2,500 3 
30" Concrete Cylinder 967 1 

Total Water Distribution Main Line Length 92,664 100 
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TABLE 5-2   
TOTAL LENGTHS OF EACH PIPE TYPE  

Pipe Type 
Approximate Length 

(Feet) 
Percentage of 
Total Length 

Asbestos Concrete 42,661  46 
PVC 36,364 39 
Ductile Iron 12,672 14 
Concrete Cylinder 967 1 

In general, specific service areas of the distribution system are mostly looped.  However, the City's 
distribution system has expanded as needed to serve isolated areas of development within the City 
limits.  This expansion has created large areas isolated from other areas, with inadequate looping 
between areas. 

The existing distribution system layout, including fire hydrant and valve locations and pipe size and 
locations, is shown on the Existing Water System Map contained in a pocket at the end of this WSMP.  
The Existing Water System Map was prepared using the City's existing CAD-based base map.  Available 
resources were used to make the map as accurate as possible.  There may be inaccuracies in the 
depiction of the water system layout, and the possibility exists that water distribution system lines and 
other features are present at locations not shown on the map or are not positioned as shown.  The 
Existing Water System Map has been prepared electronically.  If distribution system main lines or other 
system features are added in the future, the map can easily be updated as the improvements occur, so 
the City always has the most accurate map available for City staff use.     

Existing Distribution System Service Areas 

Boardman's distribution system has developed into four main service areas, with Interstate 84 (I-84) and 
Main Street separating each area.  The water system layout, including pipe size, is shown on Figure 5-1, 
Existing Distribution System.  The northwest service area is in the oldest part of Boardman, where the 
town was relocated due to the rising floodwater from the John Day Dam.  This area lies south of the 
Union Pacific Railroad, north of I-84, and west of Main Street.  This area is served by a 6-inch diameter 
looped water line with internal connectivity consisting of 4-inch diameter water lines. The original well 
and elevated storage reservoir are connected to this portion of the distribution grid; however, neither 
the well nor the elevated storage reservoir is currently in regular active service.  This area connects to 
the rest of the distribution system network through a 24-inch diameter pipe in the north, a 6-inch 
diameter pipe in the south, and a 4-inch diameter pipe to the east. 

The majority of the northwest service area contains residential housing; however, several commercial 
enterprises such as the Fairdeal Inn and a Shell gas station are also located in this portion of the service 
area.  The marina area is fed by a single 4-inch main line from the northwest service area.  It is 
undersized and is a dead-end line.   

The northeast service area is present between the Union Pacific Railroad main line and I-84, and is 
immediately east of Main Street, extending to the Port of Morrow to the east.  The northeast service 
area is home to two residential subdivisions and Riverside High School.  This area is fed through the 30-
inch diameter concrete cylinder pipe that feeds the entire distribution system.  Water main lines are 
primarily 8-inch diameter.   
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The southeast service area extends from the eastern City limit to S. Main Street and from Wilson Road 
to I-84 Oregon Trail Boulevard.  This area is fed by an 18-inch water main line extending from the 
northeast service area.  The southeast service area primarily serves some commercial development 
along Main Street and a large residential area north of Wilson Road.  Water main lines are primarily 8-
inch diameter.   

The southwest service area extends west from S. Main Street and is present south of I-84.  This area 
contains the downtown business district and Sam Boardman Elementary and Windy River Elementary 
Schools, Boardman's shopping center, City Hall, and several subdivisions, including an over-55 gated 
community subdivision that is mostly modular housing is also present in the southwest service area.  
This area is fed from the same 18-inch diameter pipe that feeds the southeast service area.   

All water service to the southwest service area is provided by one 18-inch line in S. Main Street.  If a 
catastrophic event damages this water line, the entire southwest portion of the City would be without 
municipal water and fire suppression services. 

Overall, Boardman's water system appears to be in good repair and is properly constructed; however, 
the four main service basins need to be interconnected with properly-sized water main lines to improve 
municipal service, fire suppression flows, and reliability.  

Undersized Main Lines 

A main line is generally considered undersized if it serves several users and is less than 6 inches in 
diameter.  Desired fire flows often dictate the needed main line size.  Many cities have adopted a 
minimum main line size of 8 inches in diameter, because an 8-inch diameter pipe can flow almost 
twice the amount of a 6-inch water line with a relatively small increase in capital cost.  

Some areas within Boardman have undersized main lines.  Most of these lines are in the older 
northwest section of Boardman.  As can be seen on Figure 5-1, there are several 4-inch main lines 
within the northwest section of Boardman.  The remaining main lines within this area are 6-inch 
diameter.   

Lines in Poor Condition, Lines of Concern 

Discussions with City personnel did not reveal any water distribution lines that were considered to 
be in poor condition. Concern was expressed about the single 30-inch concrete cylinder pipe that 
provides the entire City's water supply (from the booster pump station, under the railroad tracks, 
and to the distribution grid), and there was also concern regarding the single line in S. Main that 
serves the entire southwest area of Boardman.   

Dead-End Main Lines 

Most of the north side system is looped except along Front Street and in the industrial area to the 
northeast.  Several areas of the south system are not properly looped.  Except for the center area of 
the south system, most existing developments have some dead-end lines.  Wherever possible, dead-
end lines should be looped to provide adequate circulation and improved fire protection.  
Recommended distribution system piping improvements are listed toward the end of this chapter.  
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Distribution System Water Quality 

The City obtains four routine samples per month from the distribution system for analysis of total 
coliform.  For the period from January 2, 2002, through March 17, 2015, total coliforms were "no 
detect" in samples obtained during routine monthly sampling events.  

The City also obtains samples from the distribution system every three years for chemical analysis of 
total lead and total copper.  For the period from 1993 through 2012, concentrations of lead ranged from 
0.0016 to 0.0090 milligrams per liter (mg/L).  The Environmental Protection Agency (EPA) action limit for 
total lead in municipal water systems is 0.015 mg/L.  Copper was detected at concentrations ranging 
from 0.12 to 0.28 mg/L.  The EPA action level for copper is 1.3 mg/L.  Based on the lead and copper 
analytical results from 1993 through 2012, all detected concentrations of lead and copper were less 
than their corresponding EPA action levels.  The City is also in compliance with the Disinfection 
Byproducts Rule and has completed monitoring as required. A summary of the test results is included in 
the DWS's Quality Testing Summary in Appendix A. 

Stagnant water in the distribution system can lead to water quality problems.    Historically, water lines 
are stubbed out to the edge of new construction to accommodate connectivity to the next expansion 
effort. This can result in dead-end main lines that can contribute to stagnant water. The City mitigates 
stagnant water by flushing dead-end lines at least once per year.  

Distribution System Pressure 

The City of Boardman's water distribution system is pressurized from the booster pump station. The 
result is a single pressure zone system. The current booster pump station was constructed in 2002 and 
provides 90 pounds per square inch (psi) at the system outlet and about 58 psi at the higher elevation 
areas (southwest corner) of the system.  The booster pump station operates continuously to meet 
system volume and pressure demands utilizing six vertical mount centrifugal pumps.  A schematic layout 
of the existing booster pump station is shown on Figure 5-2, Existing Booster Pump Station.  The booster 
pump system is described hereafter.   

Existing Booster Pump Information 

The booster pump system utilizes six pumps to meet system demands, ranging in capacity from 0 to 
approximately 12,000 gallons per minute (gpm).  The pumps are controlled by system pressure and 
flow rate.  A pressure transducer on the discharge piping measures pressure while a flowmeter on 
the discharge piping measures the flow rate.  An algorithm within the programmable logic controller 
(PLC) uses the pressure and flow rate to determine which pumps to use and at what speed to set the 
variable frequency drives (VFD) to meet varying system demands.  

The discharge pipe elevation at the booster pump station outlet is approximately 285 feet above 
mean sea level (MSL).  The ground surface elevation for current water system users within the City 
limits ranges from a low of approximately 280 feet to a high of approximately 350 feet above MSL.  
Assuming a discharge pressure of 90 psi at the pump station, the system static pressures range from 
about 58 psi to about 90 psi.  Developments along the south City boundary, which are both the 
highest elevation areas and furthest distance from the booster pump station, experience the lowest 
static pressures. 
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Pumps are numbered 1, on the north, through 6, on the south. Pumps 1 through 4 are rated at 100 
horsepower (Hp). Pumps 5 and 6 are rated at 200 Hp. Each pump can be isolated, removed, and 
repaired without affecting the operation of the remaining pumps. The City has a proactive repair 
schedule in progress to help ensure all pumps remain in peak operating condition. 

Generally, water is pumped from either Ranney collector to the pump station. Prior to use, the raw 
water is chlorinated and stored in a 300,000-gallon aboveground steel reservoir or in the 
belowground clear well. The holding capacity of either component provides chlorine contact time, 
assuring water disinfection. 

Chlorine is produced with a USFilter On-Site Electrocatalytic Chlorination sodium hypochlorite 
generation system. The brine tank and day tank are located outside the building to prevent chemical 
corrosion of sensitive electronic components. Chlorine residual concentrations are measured with a 
Hach CL 17 free chlorine analyzer. 

Backup power is provided to the booster pump station (and Ranney Collector No. 1) with a diesel 
powered 800 kilowatt CAT generator. The generator is equipped with an external fuel storage tank 
that provides at least 24 hours of run time. The generator is rated for exterior use and is equipped 
with sound attenuation. The generator is exercised (run) for one hour each week on Monday, 
triggered by the supervisory control and data acquisition system (SCADA), to ensure the system is 
working properly. The City has an open contract with Western States Caterpillar to maintain the 
generator and motor.  

Fire Protection 

The City's water supply, storage, and distribution systems provides adequate fire protection to the 
majority of the system, although there are certain areas of the City that do not have adequate fire 
protection.  The fire hydrant flow test at Sam Boardman Elementary showed a low flow of 1,752 gpm, a 
maximum flow of 3,295 gpm, and an average flow of 2,478 gpm. The fire department is satisfied with 
this performance. However, flows at Riverside High School are much lower. The fire department 
explained that two of the three fire hydrants around the school are connected to a 3-inch diameter main 
line and that these two fire hydrants flow 400 to 600 gpm.  

Fire Hydrant Flow Tests 

The City performed flow tests of fire hydrants within the distribution system in 2006, 2008, and 
2009.  Based on the hydrant flow test results, the City of Boardman water system is able to deliver 
fire flows ranging from approximately 385 to 5,912 gpm while maintaining a residual pressure of 20 
psi.  Copies of the hydrant testing events can be found in Appendix C. 

Physical Limitations 

It is important to realize that physical limitations exist in most water systems that do not normally 
allow fire flow capacity as high as those calculated by hydrant fire flow tests.  The City's hydrant 
testing methods did not calculate available fire flows, rather the data sheets list what flow actually 
came out of a fire hydrant during the test.  These data are representative of the physical conditions 
for the particular hydrant. 
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In some cases, such as ISO fire hydrant flow testing, the available flow capacity from a fire hydrant is 
calculated using a theoretical formula.  The formula assumes the water supply "feeding" the tested 
area is unlimited and the 20 psi residual pressure resulting from the fire flow occurs in the general 
area of the hydrants tested. In practice, the 20 psi minimum residual pressure could be experienced 
sooner at higher elevations and in the more remote portions of the distribution grid.  In this 
situation, the ISO theoretical formula can overestimate the available fire flows.   

Fire Hydrant Limitations 

The fire flow tests completed by the City are generally conducted by opening one fire hydrant at a 
time.  If large enough main lines are present, individual fire hydrants generally provide flows from 
800 to 1,200 gpm using the small port and nearly 2,000 gpm from both small ports or the larger 
"pumper" port.   

For the Boardman system, the booster pump capacity and main line sizes dictate what fire flows are 
available as opposed to the physical limitations of the fire hydrants.  To achieve the maximum flow 
during a fire, more than one fire hydrant would need to be used to overcome normal fire hydrant 
physical limitations. 

Fire Hydrant Spacing 

The City of Boardman's fire hydrants, as identified on the Existing Water System Map, are spaced 
approximately 500 feet apart.  The 2010 Edition of the Oregon Fire Code (OFC) outlines maximum 
recommended fire hydrant spacing. Generally the higher the fire flow requirement for the building 
type/occupancy, the closer the hydrant spacing. As recommended by the OFC (Appendix C, Table 
C105.1), the maximum spacing between any two hydrants should be 500 feet.  Fire hydrant spacing 
reduces to 350 feet when the occupancy and construction type dictate a fire flow of 2,500 to 4,000 
gpm. 

The spacing of the City of Boardman's existing hydrants was analyzed to identify areas that are not 
covered in accordance with the maximum spacing and frontage distance to a fire hydrant as 
recommended in the OFC.  To assist with the fire hydrant spacing analysis, the Existing Water 
System Map prepared for this WSMP was utilized, and 500-foot diameter circles were placed around 
each hydrant.  Areas with limited fire hydrant coverage became readily apparent on the map.  A 
copy of the Fire Hydrant Coverage Plan is included in a pocket at the back of this WSMP. The fire 
chief is the final authority on fire hydrant spacing requirements and can adjust hydrant spacing 
requirements as needed. 

In general, the City has adequate fire coverage for most developed areas inside the City limits.  The 
primary areas of inadequate fire hydrant coverage are as follows: 

• Riverside High School 

• Fairdeal Inn 

• Old downtown area 

• Marina 
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Fire hydrants in the above-listed areas are primarily served by 4-inch diameter and smaller main 
lines. Their respective flows are in the 400, 600, and 800 gpm ranges. Fire hydrants providing lower 
flow than required represent a fire flow limitation to the City, especially in the high school area.  

Undersized main lines should be replaced with appropriately sized main lines and up-to-date fire 
hydrants as soon as reasonably practical. Replacement water main line projects with fire hydrants 
should be pursued, where needed, in cooperation with the fire department.  

Water Meters 

The majority of the City's existing water meters consist of touch-read meters.  The City routinely reads 
meters once per month.  Any defective meters are replaced as needed.  The City indicated that the 
water meters are in fairly good condition, with no specific needs required at this time.  Ongoing annual 
inspection and routine meter replacements will help ensure the City's water meters remain in good 
condition.   

Water Loss 

In order to conduct a water audit to estimate "unaccounted for water," the City routinely compares 
gallons sold to gallons pumped annually.  A system in good condition should show a 10 percent or less 
variance between gallons pumped and sold.  

The water audit results for the period from 2006 through 2012 are presented hereafter. 

TABLE 5-3   
WATER AUDIT RESULTS 

Year Gallons Produced Gallons Sold Gallons Lost 
Calculated Water Loss 

(percent) 
2006 1,161,550 1,058,925 102,625  8.8 
2007 1,179,779 1,027,646 152,133 12.9 
2008 1,218,740 1,120,222 98,518 8.1 
2009 1,133,244 1,057,648 75,596 6.7 
2010 1,097,560 960,404  137,156  12.5 
2011 965,666  905,690  59,976  6.2 
2012 1,134,507 1,088,450 46,057 4.1 

The above results show that the City occasionally experiences water loss slightly in excess of 10 percent, 
but has observed water loss below 10 percent five out of seven years. The average annual water loss 
from 2006 to 2012 was 8.5 percent.  The City should investigate all sources of potential water loss and 
make corrections where possible.  

The City does not complete formal leak detection surveys at this time.  When suspected leaks are 
discovered by routine monitoring or flow records, the City determines the location of the leak and 
completes repairs as soon as practically possible.  By using these monitoring techniques to identify 
suspected leaks, the City is proactively using the Best Management Practices available to them to 
identify water losses and improve the distribution system.  
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Maintenance Records 

One of the important operational functions for the City's distribution system is to keep accurate records 
of various system components.  These records become valuable as time passes in terms of planning 
future improvements and replacing old or deteriorated components.  It is recommended that the City 
keep accurate records on all hydrants, valves, water meters, and other distribution system components.  
Selected water meters should be periodically removed, checked for accuracy, and replaced as needed.    
Hydrants should be checked, at least annually, for proper operation, and all water valves should be 
exercised, at least annually, with records kept on their operating condition and location. Malfunctioning 
valves should be repaired immediately or removed and replaced.   

Recommended Distribution System Improvements 

Several distribution system improvements are recommended in this WSMP.  The recommended 
improvements were developed in cooperation with City staff and the Fire Department to meet the 
following objectives. 

• Eliminate the most significant areas of system vulnerability, where areas of the system are fed 
by only one pipeline. 

• Provide additional system looping, both to improve fire flow capacity as well as improve 
distribution system water quality.   

The recommended distribution system improvements are shown on a large Proposed Water System 
Improvements Map contained in a pocket at the end of this WSMP.  The improvements are also shown 
on Figure 5-3, Proposed Distribution System Improvements.  The improvements have been presented in 
priority, based on needs in the City.  The following table summarizes the recommended distribution 
system improvements and outlines the purpose of the improvements.   

TABLE 5-4   
RECOMMENDED DISTRIBUTION SYSTEM IMPROVEMENTS  

No. Size and Description Purpose of Improvement 
1 12-inch Chaparral Drive 

water line loop 
Provide a needed 12-inch loop to relocate the existing 12-inch 
line that must be relocated to rights-of way. 

2 24-inch west end loop 
line 

Provide a secondary distribution system feed line extending 
from the booster pump station to the west end of the City.  This 
loop line is critical, as it provides redundancy for two highly 
vulnerable areas, which are the single 30-inch pipeline beneath 
the UPRR main line that serves the entire City and the single 18-
inch main line in S. Main Street that serves the entire southwest 
portion of the City.  This loop line will also significantly improve 
fire flow capacity in three-fourths of the City.   

3 18-inch S. Main line, 
including a 12-inch East 
Wilson Road line and an 
8-inch West Wilson Road 
line 

These three lines will provide looping to the southwest and 
southeast areas of the City and will significantly improve fire 
flow capacities in the elementary school area.   

4 18-inch Olson Road water 
line loop 

This loop line will provide much needed additional capacity and 
fire flows to the northeast corner of the City.  
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No. Size and Description Purpose of Improvement 
5 8-inch Frontage Road 

loop line, Front Street 
northwest and Front 
Street northeast 

This 8-inch line will provide much needed looping and fire flow 
capacity in the commercial areas north of I-84. 

6 8-inch Marshall loop 
connection 

This 8-inch line will provide a loop to serve a dead-end 
residential area system and will help improve area fire flow 
capacity. 

7 8-inch Boardman Avenue 
loop 

This 8-inch line will provide looping from East First Street to 
North Main Street, improving fire flow capacity and system 
circulation.  

Summary 

The City's distribution system has two main areas that are highly susceptible to an interruption of water 
service due to a lack of redundancy.  The entire City is served by the single 30-inch diameter main line 
from the booster pump station, south beneath the UPRR main line.  In addition, the entire southwest 
area of the City is served by a single 18-inch line in Main Street.  Several areas need looping to 
significantly improve fire flow capacity, to provide much-needed redundancy, and to improve water 
quality.  Implementation of these recommended distribution system improvements will provide a much 
safer distribution system with significantly improved fire flow capacity.  Cost estimates for the 
recommended system improvements are included in Chapter 6, Recommended System Improvements.     
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Chapter 6 - Recommended System 
Improvements 
Introduction 

This chapter summarizes the recommendations for the water system and outlines the estimated costs of 
the proposed water system improvements.  Detailed descriptions of the water supply system, storage 
system, and distribution system are contained in Chapters 3, 4, and 5, respectively.  The Proposed Water 
System Improvements Map contained in a pocket at the end of this Water System Master Plan (WSMP) 
shows prioritized and long-term distribution system improvements. 

Summary of Proposed System Recommendations and Recommended Improvements 

As outlined in previous chapters, several improvements have been identified for the City of Boardman's 
water system.  Although the West End Loop with alternative railroad and freeway crossings is the most 
operationally important and needed upgrade to the City's water distribution system, potential projects 
were prioritized based on immediate needs.  The following discussions summarize the recommended 
system improvements. 

1. Water Supply Recommendations.  As shown in Chapter 3, the City has adequate water supply 
for the time represented by this WSMP if Ranney Collector No. 2 can be returned to service and 
classified as a groundwater (GW) source.  Not only does the second collector provide additional 
capacity, but it also provides a second water supply source that enhances the system's reliability 
and ability to safely provide water to Boardman's citizens.  Additionally, the second water 
source assures continued service to the Port of Morrow and allows the City to invite additional 
business ventures to locate in Boardman. It is imperative to obtain the final GW classification 
and use approval from the Oregon Drinking Water Services (DWS) so this needed source can be 
utilized. 

2. Water Storage Recommendations.  As described in Chapter 4, the City of Boardman has three 
storage reservoirs: a 125,000-gallon elevated steel storage reservoir, a 300,000-gallon ground-
level welded steel storage reservoir, and a 300,000-gallon concrete clear well.  

Each Ranney collector and the water supply pump station have multiple pumps designed to 
ensure adequate water flow during normal and emergency situations. Ranney Collector No. 1 
and the pump station are directly connected to a backup power supply. Ranney Collector No. 2 
has the ability to be immediately connected to a portable generator. In addition, both collectors 
are served by shallow groundwater and the Columbia River, which represents considerable 
reliable storage and supply. 

When considering the capacities and condition of the existing water supply and storage 
components, it appears that the City of Boardman has adequate water storage for the duration 
of this WSMP. It is recommended that the City pay close attention to the actual growth over the 
20-year planning period of this WSMP. Additional storage could be warranted sooner than 
planned if sufficient growth occurs.  
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3. Water Distribution System Improvements.  Water distribution system improvements are shown 
graphically on the Proposed Water System Improvements Map contained in a pocket at the end 
of this WSMP and are also shown on Figure 5-3 in Chapter 5.  Generally the water distribution 
system is in good condition and performs adequately for the City of Boardman. However, 
several areas of the City have been developed without sufficient looping and there is no 
redundancy for the main water supply line that feeds the entire distribution grid from the pump 
station.  All water supplied to the City of Boardman must be conveyed through a single pipe that 
goes from the booster pump station, under the railroad, and under the freeway to the main 
water distribution grid.  This situation represents a significant system vulnerability. 

A water system workshop was held with City personnel to discuss potential system 
improvements and to determine project priorities.  The following discussion provides a 
summary of the projects in order of importance. Project ranking was based on the most 
immediate need and the project's affordability. 

Priority No. 1 relocates Chaparral Drive and the associated 12-inch water line approximately 500 
feet south, effectively aligning Chaparral Drive with Hood Avenue, making a safer, more uniform 
intersection than previously envisioned.  The Chaparral Drive water line will connect directly 
with the West End Loop.  The total estimated project cost of the Priority No. 1 improvement is 
$114,000, as summarized on Figure 6-1. 

The second most important project (Priority No. 2) is the 24-inch diameter West End Loop. A 
single pipe installed in 1977 feeds the entire City.  If the current connection fails, no water 
would be available for municipal or commercial purposes or fire suppression.  The West End 
Loop connects to the current booster pump station supply line, follows the railroad right-of-way 
west, goes south under the railroad, continues west along the opposite side of the railroad, 
turns south along the Faler Road alignment extension, continues south under Interstate 84 (I-
84), terminating at the connection to the relocated water line in Chaparral Drive.  With the West 
End Loop in place, the City will have two methods of conveying water to its users and can 
reliably provide water and fire suppression services.  Fire flow capacities in most of the City will 
be improved. The total estimated cost of the Priority No. 2 improvement is $1,230,000, as 
summarized on Figure 6-2. 

A pipeline extension along Wilson Road beginning slightly west of Locust Road, continuing east 
through the intersection of Wilson Road and South Main, and terminating slightly east of 
Anderson Road, was ranked Priority No. 3.  This proposed 18-inch, 12-inch, and 8-inch pipeline 
eliminates four dead-end water lines and connects three isolated areas of the distribution 
system, providing improved water quantity and quality.  The two elementary schools located on 
Wilson Road will also benefit from improved fire flows.  The total estimated cost of the Priority 
No. 3 improvement is $349,000, as summarized on Figure 6-3. 

The Priority No. 4 distribution system improvement is an 18-inch line extending east from the 
main 30-inch primary transmission line and connecting to Olson Road. This line is needed to 
provide adequate service and fire flow capacity to the northeast industrial areas within the City 
of Boardman. The total estimated cost of the Priority No. 4 improvement is $230,500, as 
summarized on Figure 6-4. 
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Priority No. 5 extends the water line along N.W. Front Street to West First Street and connects 
to Boardman Avenue.  This 8-inch connection will complete a loop around the motel and 
Chevron gas station, providing additional fire suppression to the area.  The total estimated cost 
of the Priority No. 5 improvement is $177,000, as summarized on Figure 6-5. 

Priority No. 6 is a relatively short (350-foot) 8-inch connection from Boardman Avenue to 
Marshall Loop.  This improvement will provide increased system circulation and improved fire 
flows, and complete a circular loop around the high school where fire flows are currently lower 
than desired.  The total estimated cost of the Priority No. 6 improvement is $29,200, as 
summarized on Figure 6-6. 

Priority No. 7 replaces a 4-inch water main line on Boardman Avenue from East First Street to 
North Main Street with an 8-inch line.  This area is zoned commercial/industrial and fire flows 
from the 4-inch main line are insufficient.  The total estimated cost for the Priority No. 7 
improvement is $62,500, as summarized on Figure 6-7. 

The following distribution system improvements have been identified as long-term 
improvements that should be completed with area development.  These projects have not been 
prioritized and are not included in cost estimates herein. These long-term pipeline 
improvements are shown on the large Proposed Water System Improvements Map contained in 
a pocket at the end of this WSMP.  

1. Olson Road perimeter water line. 

2. Wilson Road from Anderson Road to Olson Road. 

3. South side of the Bonneville Power Administration easement east to Olson Road and 
south to Kunze Road. 

4. Kunze Road from Olson Road to the western City limits. 

5. Future Oregon Trail Boulevard west extension. 

6. Tatone Drive north extension. 

7. Paul Smith Road Southwest. 

Cost Summary 

Year 2015 estimated costs for the prioritized improvements are outlined on Figures 6 1 through 6-7 and 
summarized on Figure 6-8.  The total year 2015 estimated project costs presented on Figure 6-8 
($2,337,200) were increased at a 5 percent inflation rate to account for construction in 2016.  The total 
2016 project cost of $2,454,000 includes construction, administrative, legal, engineering, and 
contingencies. The total also includes anticipated expenditures for land/easements and archaeological 
monitoring. 
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Recommendations Related to Regulatory Requirements 

Based on the summary of regulatory requirements discussed in Chapter 2, it appears the City will need 
to implement some measures to comply with new regulatory requirements.  The Public Health and 
Security and Bioterrorism Preparedness and Response Act of 2002 and the Drinking Water Services 
statewide enactment of provisions of the Act in Oregon Administrative Rules 333-061-0064 requires the 
City of Boardman to develop an Emergency Response Plan and an Operation and Maintenance (O&M) 
Manual.  The City currently has an Emergency Response Plan in place but does not have an O&M 
Manual.  The process of collecting details related to existing system components on which to base O&M 
practices can be extensive.  Along with many of the general O&M activities discussed in the General 
Operation and Maintenance Recommendations section of this chapter, an O&M Manual should include 
detailed O&M procedures related to the City's water supply sources, treatment systems, reservoir, and 
distribution system components.  Standard procedures for certified operators should also be included. 

The O&M Manual can be prepared at any time.  It may be more cost-effective to prepare a detailed 
O&M Manual after completion of the proposed water system improvements.  This will help ensure the 
Manual is as current as possible upon completion of the improvements. 

General Operation and Maintenance Recommendations 

As the City of Boardman develops and expands its water system, diligent O&M activities for the various 
system components will be critical for providing a reliable, efficiently operated water system.  Accurate 
and complete records provide one of the most valuable tools for analyzing present trends and projecting 
future needs of a water system and for general equipment upkeep.  At a minimum, data should be kept 
by the City on daily flows from master meters, water quality tests, and as-built records on all 
underground piping, service line, and tap locations.  

 The following recommendations are intended to provide general guidance to the City but do not 
provide a comprehensive list of O&M activities related to the City's water system.  The recommended 
O&M activities and suggested recurrence intervals are listed below. 

• Obtain water quality tests as required by regulations and submit the results to the DWS. 

• Record daily water meter readings at every supply well.  Try to record the readings at the same 
time of day so the data from each well are comparable over equal time periods. 

• Periodically record static and pumping water levels at each Ranney collector. 

• Record daily chemical consumption to track chemical use relative to water flow data. 

• Keep maintenance cards on all valves, fire hydrants, and miscellaneous system components in 
the City. 

• Exercise fire hydrants at least once per year and record information on their condition. 

• Exercise valves at least once per year and record operation data and any problems experienced. 

• Develop an annual replacement schedule for individual service meters in the system. 

• Exercise pumps per the manufacturer's recommendations. 

• Clean and inspect the reservoir every five to seven years, or as often as required. 
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• Annually or biennially review water loss to identify potential leaks or improperly operating 
water meters. 

• Reconcile gallons sold to gallons pumped at least annually to ensure appropriate billing. 

Summary 

The City of Boardman has a well-run and maintained water system.  Additional looping and larger 
pipelines are needed in some key areas to ensure adequate fire protection, especially in areas served by 
4-inch diameter water main lines.  An additional main supply pipe that crosses under the railroad and 
I-84 is needed (the West End Loop) to ensure uninterrupted domestic and fire service to the south side 
of the City.  With the entire City served by one 30-inch diameter pipeline, considerable system 
vulnerability exists and several of the proposed improvements will provide improved system reliability. 
Overall, distribution system circulation and fire flow capacity will also be significantly improved. 
Continued, diligent system operation should ensure safe and compliant water service to the City.  

 

 



FIGURE 
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CITY OF 
BOARDMAN, OREGON 

WATER SYSTEM MASTER PLAN 
PRIORITY NO. 1 DISTRIBUTION  

SYSTEM IMPROVEMENTS 

NO. DESCRIPTION UNIT  ESTIMATED 
QUANTITY  UNIT PRICE  TOTAL PRICE 

Chaparral Drive Relocate, Kinkade Road to Faler Road
1 Mobilization @ 5% LS All Req'd 4,150$             4,150$             
2 12-inch C900 PVC Water Line LF 1,750 35                    61,250             
3 Connect to Existing Line EA 2 1,000               2,000               
4 12-inch Gate Valve EA 3 2,000               6,000               
5 Fire Hydrant Assembly EA 1 3,600               3,600               
6 Gravel Surface Restoration SY 1,000 7.50                 7,500               

Total Estimated Construction Cost 84,500$           
Administration, Legal, Engineering, and Contingencies @ 35% 29,500             

TOTAL ESTIMATED PROJECT COST 114,000$         

CITY OF BOARDMAN, OREGON
ESTIMATED COST

PRIORITY NO. 1 DISTRIBUTION SYSTEM IMPROVEMENTS
(YEAR 2015 COSTS)



FIGURE 
6-2 

CITY OF 
BOARDMAN, OREGON 

WATER SYSTEM MASTER PLAN 
PRIORITY NO. 2 DISTRIBUTION  

SYSTEM IMPROVEMENTS 

NO. DESCRIPTION UNIT  ESTIMATED 
QUANTITY  UNIT PRICE  TOTAL PRICE 

West End Loop
1 Mobilization @ 5% LS All Req'd 43,500$           43,500$           
2 24-inch DR 11 HDPE Water Line LF 9,200 67                    616,400           
3 24-inch Butterfly Valve EA 9 6,000               54,000             
4 Bore Railroad, Estimated 250 LF LS All Req'd 70,000             70,000             
5 Bore Freeway, Estimated 400 LF LS All Req'd 110,000           110,000           
6 Connect to Existing Line EA 3 2,000               6,000               
7 Fire Hydrant Assembly EA 1 3,600               3,600               
8 Gravel Surface Restoration SY 1,000 7.50                 7,500               

Total Estimated Construction Cost 911,000$         
Administration, Legal, Engineering, and Contingencies @ 35% 319,000           

TOTAL ESTIMATED PROJECT COST 1,230,000$      

CITY OF BOARDMAN, OREGON
ESTIMATED COST

PRIORITY NO. 2 DISTRIBUTION SYSTEM IMPROVEMENTS
(YEAR 2015 COSTS)



FIGURE 
6-3 

CITY OF 
BOARDMAN, OREGON 

WATER SYSTEM MASTER PLAN 
PRIORITY NO. 3 DISTRIBUTION  

SYSTEM IMPROVEMENTS 

NO. DESCRIPTION UNIT  ESTIMATED 
QUANTITY  UNIT PRICE  TOTAL PRICE 

Connect Wilson Road to Main from West Side of School to East Side of Anderson Road
1 Mobilization @ 5% LS All Req'd 12,300$           12,300$           
2 18-inch C905 PVC Water Line LF 1,150 50                    57,500             
3 12-inch C900 PVC Water Line LF 1,450 35                    50,750             
4 8-inch C900 PVC Water Line LF 2,050 30                    61,500             
5 18-inch Butterfly Valve EA 4 4,000               16,000             
6 12-inch Gate Valve EA 2 2,000               4,000               
7 8-inch Gate Valve EA 3 1,200               3,600               
8 Connect to Existing Line EA 6 1,000               6,000               
9 Fire Hydrant Assembly EA 4 3,600               14,400             
10 Gravel Surface Restoration SY 3,000 7.50                 22,500             
11 Asphalt Concrete Surface 

Restoration
SY 200 50                    10,000             

Total Estimated Construction Cost 258,550$         
Administration, Legal, Engineering, and Contingencies @ 35% 90,450             

TOTAL ESTIMATED PROJECT COST 349,000$         

CITY OF BOARDMAN, OREGON
ESTIMATED COST

PRIORITY NO. 3 DISTRIBUTION SYSTEM IMPROVEMENTS
(YEAR 2015 COSTS)



FIGURE 
6-4 

CITY OF 
BOARDMAN, OREGON 

WATER SYSTEM MASTER PLAN 
PRIORITY NO. 4 DISTRIBUTION  

SYSTEM IMPROVEMENTS 

NO. DESCRIPTION UNIT  ESTIMATED 
QUANTITY  UNIT PRICE  TOTAL PRICE 

Olson Road Loop Line
1 Mobilization @ 5% LS All Req'd 8,150$             8,150$             
2 18-inch C905 PVC Water Line LF 2,700 50                    135,000           
3 18-inch Butterfly Valve EA 2 2,000               4,000               
4 Connect to Existing Line EA 2 2,500               5,000               
5 Fire Hydrant Assembly EA 1 3,600               3,600               
6 Gravel Surface Restoration SY 2,000 7.50                 15,000             

Total Estimated Construction Cost 170,750$         
Administration, Legal, Engineering, and Contingencies @ 35% 59,750             

TOTAL ESTIMATED PROJECT COST 230,500$         

CITY OF BOARDMAN, OREGON
ESTIMATED COST

PRIORITY NO. 4 DISTRIBUTION SYSTEM IMPROVEMENTS
(YEAR 2015 COSTS)



FIGURE 
6-5 

CITY OF 
BOARDMAN, OREGON 

WATER SYSTEM MASTER PLAN 
PRIORITY NO. 5 DISTRIBUTION  

SYSTEM IMPROVEMENTS 

NO. DESCRIPTION UNIT  ESTIMATED 
QUANTITY  UNIT PRICE  TOTAL PRICE 

1 Mobilization @ 5% LS All Req'd 6,250$             6,250$             
2 8-inch C900 PVC Water Line LF 2,050 30                    61,500             
3 8-inch Gate Valve EA 3 1,200               3,600               
4 Connect to Existing Line EA 4 1,000               4,000               
5 Fire Hydrant Assembly EA 2 3,600               7,200               
6 Gravel Surface Restoration SY 1,500 7.50                 11,250             
7 Asphalt Surface Restoration SY 750 50                    37,500             

Total Estimated Construction Cost 131,300$         
Administration, Legal, Engineering, and Contingencies @ 35% 45,700             

TOTAL ESTIMATED PROJECT COST 177,000$         

CITY OF BOARDMAN, OREGON
ESTIMATED COST

PRIORITY NO. 5 DISTRIBUTION SYSTEM IMPROVEMENTS
(YEAR 2015 COSTS)

Extend Water on N.W. Front Street from West Terminus to West First Street and Connect to 
Boardman Avenue



FIGURE 
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CITY OF 
BOARDMAN, OREGON 

WATER SYSTEM MASTER PLAN 
PRIORITY NO. 6 DISTRIBUTION  

SYSTEM IMPROVEMENTS 

NO. DESCRIPTION UNIT  ESTIMATED 
QUANTITY  UNIT PRICE  TOTAL PRICE 

Connect 2nd from Boardman Avenue to Marshall Loop
1 Mobilization @ 5% LS All Req'd 1,075$             1,075$             
2 8-inch C900 PVC Water Line LF 350 30                    10,500             
3 8-inch Gate Valve EA 2 1,200               2,400               
4 Connect to Existing Line EA 2 1,000               2,000               
5 Gravel Surface Restoration SY 250 7.50                 1,875               
6 Asphalt Surface Restoration SY 75 50                    3,750               

Total Estimated Construction Cost 21,600$           
Administration, Legal, Engineering, and Contingencies @ 35% 7,600               

TOTAL ESTIMATED PROJECT COST 29,200$           

CITY OF BOARDMAN, OREGON
ESTIMATED COST

PRIORITY NO. 6 DISTRIBUTION SYSTEM IMPROVEMENTS
(YEAR 2015 COSTS)



FIGURE 
6-7 

CITY OF 
BOARDMAN, OREGON 

WATER SYSTEM MASTER PLAN 
PRIORITY NO. 7 DISTRIBUTION  

SYSTEM IMPROVEMENTS 

NO. DESCRIPTION UNIT  ESTIMATED 
QUANTITY  UNIT PRICE  TOTAL PRICE 

Boardman Avenue from East First to North Main
1 Mobilization @ 5% LS All Req'd 2,200$             2,200$             
2 8-inch C900 PVC Water Line LF 500 30                    15,000             
3 8-inch Gate Valve EA 2 1,200               2,400               
4 Connect to Existing Line EA 3 1,000               3,000               
5 Fire Hydrant Assembly EA 1 3,600               3,600               
6 Asphalt Concrete Surface 

Restoration
SY 400 50                    20,000             

Total Estimated Construction Cost 46,200$           
Administration, Legal, Engineering, and Contingencies @ 35% 16,300             

TOTAL ESTIMATED PROJECT COST 62,500$           

CITY OF BOARDMAN, OREGON
ESTIMATED COST

PRIORITY NO. 7 DISTRIBUTION SYSTEM IMPROVEMENTS
(YEAR 2015 COSTS)



FIGURE 
6-8 

CITY OF 
BOARDMAN, OREGON 

WATER SYSTEM MASTER PLAN 
SUMMARY OF ESTIMATED COSTS 

FOR WATER SYSTEM IMPROVEMENTS  

TABLE
NO. ITEM

 2015 ESTIMATED 
CONSTRUCTION 

COST 

 2015 CUMULATIVE 
PROJECT 

ESTIMATED COST 

Priority Distribution System Improvements
6-1 Chaparral Drive Relocate 84,500                      84,500                      
6-2 West End Loop 911,000                    995,500                    
6-3 Wilson Road and Main Street Connection 258,550                    1,254,050                 
6-4 Olson Road Loop Line 170,750                    1,424,800                 
6-5 Front Street Water Line Extension 131,300                    1,556,100                 
6-6 Marshall Loop Connection 21,600                      1,577,700                 
6-7 Boardman Avenue Connection 46,200                      1,623,900                 

1,623,900$               

Subtotal, 2015 Estimated Construction Cost 1,623,900$               

Administrative, Legal, Engineering, and 
Contingency Costs at 35%

568,300                    

Land and Right-of-Way Costs 50,000                      
Archaeological Monitoring 50,000                      

Permitting 30,000                      
Operation and Maintenance Manual 15,000                      

 
TOTAL 2015 ESTIMATED COST 2,337,200$               

TOTAL 2016 ESTIMATED COST* 2,454,000$               

* Assumes a 5 percent annual inflation rate.

CITY OF BOARDMAN, OREGON
SUMMARY OF ESTIMATED COSTS FOR

WATER SYSTEM IMPROVEMENTS
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Chapter 7 - Project Financing and 
Implementation 
Introduction 

This chapter evaluates the financial status of the City's Water Department and outlines alternatives for 
financing Boardman's water system improvements, should the City elect to pursue an improvements 
project.  A summary of state and federal funding programs is presented, including a review of funding 
options available to the City for the water system improvements.  To construct some or all of the 
proposed improvements, a financing plan acceptable to the City of Boardman must be developed.  

Although a detailed analysis of Boardman's current water rate structure is beyond the scope of this 
Water System Master Plan (WSMP), some discussion of the existing rate structure and water system 
budgets is included.  As a general rule, most utility rate structures include funding for periodic minor 
system improvements and maintenance, staff payroll costs, and a set-aside for future improvements.  
The set-aside is typically for smaller items, such as a new pump, new meters, etc.   

Current Water Use Rates and Revenue 

The operation and maintenance of the existing water system is financed through the City's annual 
budget.  Water system revenue is obtained primarily from water user fees.  Copies of the City of 
Boardman's water rate resolutions No. 12-2008 and No. 8-2011 are presented in Appendix J.  The water 
rates (per month) in effect at the time of this WSMP are summarized hereafter. 

TABLE 7-1   
WATER RATE INFORMATION 

Usage Type 
Available Use for Base Fee 

(gallons) Monthly Cost 
Residential (Inside City Limits) 7,000 $15.00 base fee, $0.44 per 1,000 gallons overage 
Residential (Outside City Limits) 7,000 $22.50 base fee, $0.63 per 1,000 gallons overage 
Commercial 8,000 $19.00 base fee, $0.80 per 1,000 gallons overage 
Schools 6,000 $9.75 base fee, $0.26 per 1,000 gallons overage 

As of June 2012, the City of Boardman had the following number of water service accounts that were 
metered and billed: 

TABLE 7-2   
WATER SERVICE ACCOUNTS  

Account Type Total Number of Accounts 
Residential 715 
Commercial 50 

Industrial 2 
Outside City Limits 2 

Schools 11 
TOTAL 780 
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The revenue generated from the City's water rates and connection fees is presented below.  Water rate 
revenue generated in fiscal year 2013-14 was $650,922, including revenue from the Port of Morrow 
account.   

TABLE 7-3   
WATER DEPARTMENT REVENUE 

Fiscal Year 
Total Revenue from Water Rates 

and Connection Fees 
2007-08 $497,693 
2008-09 $529,326 
2009-10 $554,186 
2010-11 $520,265 
2011-12 $554,946 
2012-13 $564,918 
2013-14 $650,922 

The 2011-12 gross revenue amount of $554,946 is summarized in the following table to provide a 
general comparison of fees contributed by the Port of Morrow. 

TABLE 7-4   
2011-12 FEE SUMMARY 

Type Number of Connections Amount 
Residential, Commercial, and Schools 778 $315,430 
Industrial (Port of Morrow) 2 $231,014 
Connection Fees   $8,502 

Total  $554,946 

The average monthly water rate for residential, commercial, and school connections equals $315,430 ÷ 
12 months ÷ 778 connections = $33.79 per month.  The average monthly revenue from the Port of 
Morrow equals $231,014 ÷ 12 months = $19,251 per month. 

Current Financial Status 

The annual cost of operating and maintaining the Boardman water system is summarized on Figure 7-1.  
The costs presented were obtained from the City's financial statements and include all costs for the 
water system, such as operation, maintenance, and equipment replacement (OM&R) and staff payroll. 

Historical and Projected Budget Trends 

The City's Water Department revenues have exceeded annual OM&R for all six years from the 2008-
09 budget year through the 2013-14 budget year.  A graphical plot of the City of Boardman's water 
system budget, showing revenue and expenditures, can be found on Chart 7-1.  By plotting a trend 
line for the expenditures, the expenditures in a future year can be estimated, assuming no changes 
to the water system occur.  The trend line for the City of Boardman's OM&R shows expenditures 
increasing to approximately $500,000 in the 2014-15 budget year.  Increases must be considered 
during annual budget cycles.     
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CHART 7-1   
HISTORICAL AND PROJECTED WATER BUDGET 

 

* Revenues do not include property tax revenue. 

Transfers of Other Funds 

The City has allocated funds to a water reserve account for anticipated water system maintenance 
and replacement.  This is an excellent practice that will help fund future water system expenses, 
emergencies, and equipment replacement of items such as booster pumps, well pumps, and 
chemical injection equipment.  Pump replacement, water meter repairs, line repairs, and hydrant 
upgrades are all items that require funds from time to time.  Typically, reserve and replacement 
funds are not sufficient to finance capital improvements such as a new well, new pump station, or 
new reservoir.  However, a healthy reserve account provides flexibility to the City such that 
equipment failures can be managed internally.   
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Existing Debt 

The City of Boardman currently has outstanding revenue bonds on the water system.  The combined 
annual payments equal $302,200 and are paid from property tax revenue.   

Water System Improvements Funding 

In order to pursue the water system improvements discussed in Chapter 6, the City will need to obtain 
outside funding assistance.  A number of state and federal grant and loan programs can provide 
assistance on municipal improvement projects to cities, counties, and utility districts.  These programs 
offer various levels of funding aimed at different types of projects.  These include programs 
administered by Rural Development (RD) under the U.S. Department of Agriculture, the U.S. Economic 
Development Administration (EDA), the Oregon Infrastructure Authority (IFA), and others. 

These agencies can provide low interest loan funding, and possibly grant funding, to assist rural 
communities on public works projects.  Most funding agencies require increases in existing water rates 
to support loans for system improvements, both as a condition of receiving monies and prior to being 
considered eligible for grant funds.  Some funding programs provide funding only if the improvements 
address documented water quality compliance issues.  There are potential opportunities for low interest 
loan funds for completion of the recommended water system improvements.  A summary of potential 
funding programs is presented hereafter. 

Summary of Potential Funding Programs  

The following section briefly summarizes the primary funding programs available to assist the City with a 
water system improvements project. Most of these agencies will require an increase in water rates to 
support a loan for water system improvements both as a condition of receiving monies and prior to 
being considered for grant funds. It should be noted that the monthly user rates discussed in this section 
can represent a combination of monthly usage fees and taxes. 

Federal Grant and Loan Programs 

USDA Rural Development 

This agency can provide financial assistance to communities with a population under 10,000 
through both loans and direct grants. Under the loan program, the agency purchases local 
bonds. The interest rate for these bonds is dependent on the median household income (MHI) 
of the community and other factors and varies from year to year based on other economic 
factors nationally. The interest rate varies, but is generally about 4.0 percent with a repayment 
period of up to 40 years. Applying for this type of funding is a fairly lengthy process involving 
development of an environmental report and a detailed funding application. 

The agency presently requires communities to establish average residential user costs in the 
range of similar systems with similar demographics. According to RD staff, the most recent 
water user cost requirements have been around $40 to $45 per month before a community 
qualifies for grant funds. It should be noted that loans without grant funds may be acquired 
from RD that may not require rates to reach this level, depending on the results of an RD 
funding analysis. The user costs must provide sufficient revenue to pay for all system OM&R 
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costs and pay for the local debt service incurred as a result of the project. All project costs above 
this level may be paid for by grant funds, up to given limits, which are typically in the 25 percent 
of total project cost range and usually not more than 45 percent of the total project cost. The 
objective of the RD loan/grant program is to keep the cost for utilities in small, rural 
communities at a level that is similar to what other communities are paying. 

Another of the agency's requirements is that loan recipients establish a reserve fund of 10 
percent of the bond repayment during the first 10 years of the project, which can make the net 
interest rate higher. The RD program requires either revenue or general obligation bonds to be 
established through the agency for the project (refer to the Local Financing Options section of 
this chapter for further discussion). These bonds can usually be purchased for a period of 40 
years if grant funding is also received. A loan from RD may be an option for the City to 
implement water system improvements.  

Economic Development Administration 

The EDA has grant and loan funds similar to those available through the IFA's Special Public 
Works Fund (SPWF) program. Monies are available to public agencies to fund projects that 
stimulate the economy of an area, and the overall goal of the program is to create or retain jobs. 
The EDA has invested a great deal of money in Oregon to fund public works improvement 
projects in areas where new industries were locating or planned to locate in the future. In 
addition, the agency has a program known as the Public Works Impact Program to fund projects 
in areas with extremely high rates of unemployment. This program is targeted toward creating 
additional jobs and reducing the unemployment rate in the area. Unless the City's water system 
improvements can be linked directly to industrial expansion or job retention, the City will not be 
in a competitive position to receive funding under these EDA programs. 

State Grant and Loan Programs - Oregon Business Development Department - 
Infrastructure Finance Authority 

Safe Drinking Water Revolving Loan Fund (SDWRLF) 

This is primarily a loan program for the construction and/or improvement of public and private 
water systems to address regulatory compliance issues. This is accomplished through two 
separate programs:  the SDWRLF for collection, treatment, distribution, and related 
infrastructure, and the Drinking Water Protection Loan Fund (DWPLF) for protection of sources 
of drinking water prior to system intake. The SDWRLF program normally lends up to $6 million 
per project. Loan amounts greater than $6 million may be approved by the IFA Board. The 
standard SDWRLF loan term is 20 years or the useful life of project assets, whichever is less. 
Loan terms up to 30 years may be available for "disadvantaged communities."  This program 
offers subsidized interest rates for all successful projects. Interest rates for a standard loan start 
at 80 percent of the state/local bond rate. Interest rates for loans to disadvantaged 
communities are based on a sliding scale between the interest rate for a standard loan and 1 
percent. Communities may be eligible for some of the principal on their SDWRLF loan to be 
"forgiven." This forgivable loan feature is similar to a grant and is offered to disadvantaged 
communities. Special consideration, including partial principal forgiveness, is provided to 
projects qualifying or having Green Project Reserve components. 
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The DWPLF program normally lends up to $100,000 per project. Loan amounts greater than 
$100,000 may be available. A grant may be available from the DWPLF depending on available 
funds. 

Water/Wastewater Financing Program 

This is a loan and grant program that provides for the design and construction of public 
infrastructure when needed to ensure compliance with the Safe Drinking Water Act or the Clean 
Water Act. To be eligible, a system must have received, or is likely to soon receive, a notice of 
non-compliance by the appropriate regulatory agency associated with the Safe Drinking Water 
Act or the Clean Water Act. 

While primarily a loan program, grants are available for municipalities that meet the eligibility 
criteria. The loan/grant amounts are determined by financial analysis of the applicant's ability to 
afford a loan (debt capacity, repayment sources, current and projected utility rates, and other 
factors). The maximum loan term is 25 years or the useful life of the infrastructure financed, 
whichever is less. Loan amounts are determined by financial review and may be offered through 
a combination of direct and/or bond-funded loans. Loans are generally repaid with utility 
revenues or voter-approved bond issues. A limited tax general obligation pledge may also be 
required. Creditworthy borrowers may be funded through sale of state revenue bonds. The 
maximum grant is $750,000 per project based on a financial analysis. An applicant is not eligible 
for grant funds if the applicant's annual MHI is equal to or greater than 100 percent of the state 
average MHI for the same year. The City of Boardman's 2009 to 2013 5-year average MHI was 
88 percent of the statewide MHI.  However, the City is not currently out of compliance with the 
Safe Drinking Water Act, so a combination of loan and grant funding from this program may not 
be possible.  

Community Development Block Grant (CDBG) Program 

The primary objective of the CDBG program is the development of viable (livable) urban 
communities by expanding economic opportunities and providing decent housing and a suitable 
living environment principally for persons of low and moderate incomes. 

This is a grant program. The state receives an annual allocation from Housing and Urban 
Development for the CDBG program. Grant funding is subject to applicant need, availability of 
funds, and any other restrictions in the state's Method of Distribution (program guidelines). It is 
not possible to determine if any grant funds may be awarded prior to an analysis of the 
application and financial information. 

Eligibility for the CDBG program requires that greater than 51 percent of persons within the 
community fall into the low to moderate income category. The City of Boardman's percentage of 
low to moderate income is 46.0 percent according to current IFA resources, so the City does not 
appear to be eligible for CDBG program funding. 

Special Public Works Fund (SPWF) 

The SPWF program was established by the Oregon Legislature in 1985 to provide primarily loan 
funding for municipally-owned infrastructure and other facilities that support economic and 
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community development in Oregon. Loans and grants are available to municipalities for 
planning, designing, purchasing, improving, and constructing municipally-owned facilities. 

For design and construction projects, loans are primarily available; however, grants are available 
for and limited to projects that will create and/or retain traded-sector jobs. A traded-sector 
industry sells its goods or services into nationally or internationally competitive markets. The 
maximum grant award is $500,000 or 85 percent of the project cost, whichever is less. The grant 
amount per project is based on up to $5,000 per eligible job created or retained. Loans range in 
size from less than $100,000 to $10 million. The SPWF is able to offer very attractive interest 
rates that reflect tax-exempt market rates for very good quality creditors. Loan terms can be up 
to 25 years or the useful life of the project, whichever is less. 

For IFA Programs - Contact Regional Coordinator 

Since program eligibility and funds availability may change from year to year, potential 
applicants are encouraged to contact their respective Regional Coordinator to obtain the most 
accurate and up-to-date information for each program. 

Preliminary Equivalent Dwelling Unit Analysis 

When projecting future revenue for a water system, an Equivalent Dwelling Unit (EDU) analysis is usually 
completed.  One EDU is intended to represent the average residential water use in a given city.  As an 
example, each residential connection in Boardman would represent one EDU.  A commercial or 
industrial connection user with water use volumes similar to the average residential use amount would 
also be considered one EDU.  A commercial connection such as a salon or RV park, with three times the 
typical water usage as an average residential connection, would be considered three EDUs. 

The City's water service accounts, as of June 2011, were analyzed to provide a preliminary EDU 
determination.  The City provided a detailed listing of annual water use for all water service accounts 
from July 2010 through June 2011.  The total annual water use for all residential accounts for that period 
was determined to be 220,580,673 gallons.  This total use, divided by 717 billable residential accounts 
results in an average monthly residential water use volume of 25,637 gallons (307,644 gallons per year).  
This average residential water use volume was then divided into the total water use for commercial, 
schools, and industrial accounts to estimate the EDUs for each category.  The preliminary results are 
summarized in the following table.  The Port of Morrow was not included in the EDU calculation below.  
The City has separate billing arrangements for their Port of Morrow accounts. 

TABLE 7-5   
PRELIMINARY EDU ANALYSIS 

Type of User Number of Accounts 
Total Volume Consumed per Year  

(gallons) Estimated EDUs 
Residential 717 220,580,673 717 
Commercial 50 30,747,900 100 
Schools/Public 11 122,711,416 399 
Total 778 374,039,989 1,216 
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On the above table, residential users were considered to include accounts such as the mobile home 
trailer park.  As shown on the table, residential water use accounts for approximately 21 percent of the 
total water billed in the City of Boardman. 

Funding agencies typically use an EDU determination as the basis for estimating future yearly revenues 
and debt capabilities for a city.  The EDU determination, which is based on average residential water 
consumption, is intended to equitably distribute water costs among all users.  The EDU determination 
helps funding agencies determine the maximum loan (debt) amount a city can afford to service.  The 
analysis presented hereafter for the City's future water rate revenue and estimated debt capacity is 
based on the preliminary determination of 1,261 EDUs, not the current 780 accounts. 

Debt Capacity 

In order to determine the City's ability to fund a water system improvements project, Figures 7-2 and 
7-3 were prepared.  Several assumptions were made, as follows: 

1. For Figures 7-2 and 7-3, water user fee revenue is based on the preliminary determination of 
1,261 EDUs and a typical annual revenue from the Port of Morrow in the range of $230,000. 

2. For Figure 7-2, the estimated OM&R was determined from the historical trend line shown on 
Chart 7-1.  The figure shows that the City can expect their OM&R costs to be approximately 
$500,000 in 2014-15.   

3. The City's existing debt service was not included in the expenditure calculations because the City 
pays the debt service with property taxes. 

4. For Figures 7-2 and 7-3, future debt service was calculated based on typical RD financing (4.0 
percent interest for a 40-year repayment period), a typical SDWRLF loan (at 4.0 percent interest 
for a 20-year repayment period), and an IFA loan (at 5.0 percent interest for a 20 year 
repayment period), depending on which financing program is able to assist the City. 

The data shown on Figure 7-2 provides a general idea of the amount of debt the City could afford to 
service at various average monthly water costs.  Figure 7-3 provides a general idea of the impact to 
property taxes for varying interest rates and loan amounts if the debt payment is supported only by 
property taxes.  For example, the data indicate that the City could afford to provide full water service 
OM&R revenue and also service a loan in the range of $2,500,000 with an approximate average monthly 
residential user cost as follows for the funding programs shown: 

RD Loan   $27/month 

IFA Loan   $31/month 

Standard SDWRLF Loan $30/month 

The City could service similar debt amounts using taxes only, which would result in annual property 
taxes increasing by approximately $3.00 to $4.50 (depending on the funding source) per $1,000 of taxed 
assessed value.  The estimated taxable assessed value of the City was $371,500,000 in 2012-13. 
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Average monthly water costs of $40 to $45 are now required by RD to provide a combination of grant 
and loan monies for projects like Boardman's.  The City would need to raise rates to the $27 per month 
range for a USDA loan of approximately $2,500,000, which likely would not be enough to qualify for a 
USDA grant.  In 2015, IFA is using 1.25 percent of a community's 2009-2013 MHI as the basis for 
residential monthly water user cost requirements to be eligible for grant funding.  In the City of 
Boardman's case, the MHI is $44,167.  This MHI corresponds to a monthly residential water user cost of 
$46.01.  IFA's residential rate requirement is based on an assumed residential use of 7,500 gallons per 
month.  The City's current residential charge for 7,500 gallons of water use is $15.22.  In addition to the 
monthly water rate, residents pay annual property taxes that fund the water debt service.  The City of 
Boardman has two water bonds that require annual payments of $28,700 and $273,500.  Repayment is 
calculated for each user at $0.8252 per $1,000 of assessed value.  To provide a monthly rate estimate, a 
home valued at $100,000 would have an assessed water bond repayment of $82.52 per year, or $6.87 
per month.  A home valued at $150,000 would have an annual assessment of $123.78, or $10.32 per 
month.  Combining water rates and taxes, the equivalent monthly rate per water connection then 
becomes $15.44 + $6.87, or $22.31 per month, to $15.44 + $10.32, or $25.76 per month.  Therefore, to 
reach the 1.25 percent MHI threshold ($46.01 per month), the City would need to consider raising water 
rates approximately $24.00 per month to obtain low interest loans and/or grant funds through IFA. 

It is important to note that the estimated loan capacities shown on Figure 7-2 are based on the current 
estimate of 1,261 EDUs, not the current 780 connections and an annual Port of Morrow revenue of 
$230,000.  The EDU figures will need to be verified and updated as project funding proceeds.  It should 
be recognized that this is a very preliminary analysis, and the financial assumptions and figures 
presented in this WSMP should be refined as project implementation proceeds in the future and as 
agreements are worked out with funding agencies.  If the City incurs further debt before obtaining loan 
or grant funds, these figures will need to be adjusted accordingly to reflect the debt payment 
requirements for the overall City budget. 

Project Funding Scenarios 

Of the various funding programs, the most likely sources of loan funding for Boardman's water system 
improvements project appears to be RD or the SDWRLF.  It is recommended that the City thoroughly 
investigate potential funding sources, as described previously, to ensure the best funding package is 
obtained for the project.  Summarized hereafter are possible funding breakdowns from the RD and 
SDWRLF programs.  Actual funding amounts and breakdowns will be based on a financial review 
completed by each agency and could vary from the estimated amounts shown here. 

RD Funding Option 

As shown on Table 6-8, the 2016 estimated total project cost for the recommended water system 
improvements is $2,454,000. Figure 7-2 shows that an RD loan of approximately $2,500,000 can be 
financed with a total monthly rate in the $27 range.   

SDWRLF Option 

Figure 7-2 shows that a SDWRLF loan of approximately $2,500,000 can be financed with a total 
monthly rate in the $30 range.   
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One Stop Meeting and Project Intake Form 

To evaluate all potential project funding options, a One Stop meeting is generally requested by the 
City. One Stop meetings are typically scheduled in Salem where representatives of IFA and other 
funding agencies meet with the City to discuss the project and funding needs and identify the 
funding program best suited for the project. To avoid requiring City representatives to travel to 
Salem, IFA can hold these meetings by teleconference. IFA utilizes a Project Intake Form to outline a 
city's project, including the needs, project requirements, affected area, estimated project cost, time 
frame, schedule, etc. IFA evaluates the project based on information presented on the Intake Form 
to determine the best funding program suited to the project. The City is usually invited to submit a 
funding application to the best funding program(s) identified in the meeting. 

Local Funding Options 

Depending on the ultimate project scope and agency from which the City may obtain loan funds, the 
City may need to develop authorization to incur debt (i.e., bonding) for the selected improvements.  The 
need to develop authorization to incur debt depends on funding agency requirements and provisions in 
the City Charter.  Bonding is not normally required by most state funding programs such as the SDWRLF; 
however, bonding is required by RD.  There are generally two options the City may use for its bonding 
authority: general obligation bonds or revenue bonds.  General obligation bonds require a vote of the 
people to give the City the authority to repay the debt service through tax assessments, water rate 
revenue, or a combination of both.  The taxing authority of the City provides the guarantee for the debt.  
Revenue bonds are financed through revenues of the water system.  Authority to issue revenue bonds 
can come in two forms.  One would be through a local bond election similar to that needed to sell a 
general obligation bond, and the second would be through Council action authorizing the sale of 
revenue bonds, if the City Charter allows.  If citizens do not object to the bonding authority resolution 
during a 60-day remonstrance period, the City would have authority to sell these revenue bonds. 

It should be noted that Oregon law currently requires a 50 percent voter turnout to pass a property tax 
measure, unless the election is held in November of an even numbered year.  November elections in 
even-numbered years require only a majority of those who voted to pass a property tax measure.  Due 
to current tax measure limitations in the State of Oregon, careful consultation with experienced, 
licensed bonding attorneys should occur if the City begins the process of obtaining bonding authority for 
the proposed water system improvements. 

Project Development Action Items  

The following action items will need to be taken by the City of Boardman to implement the desired 
water system improvements project should the City desire to secure outside funding for the 
recommended system improvements. The steps outlined are general in nature and include the major 
steps that need to be undertaken.   

Project Development Action Items 

1. The City will need to finalize and adopt this WSMP and recommended improvements once 
agencies review the draft WSMP. This action item occurred on September 1, 2015, when the 
City of Boardman City Council adopted this WSMP and the recommended system 
improvements. 
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2. The City needs to submit a Letter of Interest to the Oregon Health Authority - Drinking 
Water Services for the SDWRLF project priority list.   

3. If funding assistance is desired, the City needs to contact the IFA Regional Coordinator to 
initiate funding discussions. 

4. The City may need to schedule a One Stop meeting with IFA to discuss potential funding 
options for the proposed improvements.  

5. If IFA funding is identified as a potential source in the One Stop Meeting, the City and IFA 
should work together to draft a Project Notification and Intake Form (PNIF). 

6. The City will need to hold public information meetings to inform its citizens of the need for 
and scope of the project, to answer questions, and to explain the need for increases in user 
fees.  Some funding programs (such as CDBG) have specific requirements that need to be 
addressed in public meetings. 

7. Working with the various funding agencies, the City will need to develop a funding plan for 
the desired improvements. 

8. The City will need to prepare funding applications for the water system improvements 
project and submit them to the appropriate funding agencies.  The City will need to budget 
appropriate up-front funds to go through the funding application process.   

Proposed Improvement Implementation Plan 

The City of Boardman City Council adopted this WSMP and the recommended system improvements 
at their September 1, 2015, Council meeting. The following Implementation Plan outlines the key 
steps the City will need to undertake if outside funding is desired. It is important to note that it 
usually takes approximately two to three years, at a minimum, from the date the City decides to 
proceed with an improvements project until the project is completed and serving the community.  
The following Implementation Plan uses summer 2015 as a starting date and assumes a two-year 
implementation schedule. The following schedule is optimistic. It should be noted that these 
implementation steps, as presented hereafter, may be different if the City elects to delay the project 
further in the future. 

ITEM COMPLETION DATE 
 

1. Initiate funding discussions with IFA and RD.  
 

Summer 2015 

2. Complete a Letter of Interest for the SDWRLF project 
priority list.  Hold a One Stop meeting with agencies. 
 

Summer 2015 

3. Complete a public outreach and education program. 
 

Summer 2015 

4. Work with IFA to submit a PNIF (if IFA funding is identified 
as a potential source of funds).   
 

Summer 2015 
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5. Submit funding application(s) to agencies. 
  

Fall 2015 

6. Finalize project funding.  
 

Fall 2015 

7. Design distribution system improvements. 
 

Winter 2015-16 

8. Bid and award distribution system improvements contract. 
 

Spring 2016 

9. Construct distribution system improvements. 
 

Summer/Fall 2016 

10. Close out project.  Fall 2016 
 

The key to implementing the City of Boardman's water system improvements is the ability of the 
City to acquire funding that will allow water rates to remain as low as possible. The City should work 
closely with its citizens through public meetings to inform them of the system needs and the 
necessity for increased water user costs.  If a project in the range of $2,500,000 is pursued, the City 
will need to plan on raising average residential water costs by approximately $12 to $15 per month 
if using RD or SDWRLF funds.  It should be noted that these average monthly water costs include 
base rates and overage rates.  It is also a good practice to increase rates annually in order to 
adequately fund operation and maintenance of the existing and improved water system and to keep 
up with inflation. 

The water system improvements outlined herein are anticipated to provide Boardman with a more 
reliable, high quality water system with significantly improved reliability.  The identified distribution 
system improvements will help improve water quality, circulation, and will significantly improve fire flow 
capacity in most areas of the City.  Overall, the proposed water system improvements will provide a 
much improved and more reliable water system that should serve the City of Boardman for many years. 
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Fee
Revenue

Reimbursable 
Payments

Other 
Revenue

Total 
Revenue

Personnel 
Services

Materials 
and 

Services
Capital 
Outlay

Total OM&R 
Expenditures1

Debt
Service2

Total 
Expenditures

2008-09 529,326$     348$                  9,323$         538,997$     235,568$     164,254$     12,641$       412,463$         -$                 412,463$         126,534$     

2009-10 554,186$     -$                       431$            554,617$     242,439$     164,685$     -$                 407,123$         -$                 407,123$         147,494$     

2010-11 520,265$     141$                  72$              520,477$     228,869$     158,933$     3,897$         391,699$         -$                 391,699$         128,779$     

2011-12 554,946$     600$                  -$                 555,546$     248,969$     170,167$     -$                 419,135$         -$                 419,135$         136,411$     

2012-13 564,917$     -$                       1,128$         566,045$     261,717$     217,203$     -$                 478,920$         -$                 478,920$         87,125$       

2013-14 650,922$     -$                       284$            651,206$     289,871$     190,815$     16,159$       496,845$         -$                 496,845$         154,361$     

Notes:
1OM&R refers to Operation, Maintenance, and Repair
2No debt to service from the Water Department Fund.  Debt is serviced from property tax revenues as described in Chapter 7..

HISTORICAL WATER DEPARTMENT FUND

Net 
Operating 

Income 
(Loss)Fiscal Year

Revenue Expenditures
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CITY OF 
BOARDMAN, OREGON 

WATER SYSTEM MASTER PLAN  
WATER RATE ANALYSIS  

FOR LOAN CAPACITY 

Rates Debt Service

Average 
Monthly 
Cost1

Estimated 
Annual 

Revenue2

Estimated 
OM&R 
Costs3

Existing 
Debt Cost

Revenue 
Available for 
Future Debt 

Service
Total 

Expenditures
Property Tax-
Based Only

Rural Development 
Loan Capacity4

IFA Loan 
Capacity5

SDWRLF 
Standard Loan 

Capacity6

$18 $502,400 $500,000 $0 $2,400 $502,400 $302,200 $43,000 $30,000 $33,000
$19 $517,500 $500,000 $0 $17,500 $517,500 $302,200 $312,000 $218,000 $238,000
$20 $532,600 $500,000 $0 $32,600 $532,600 $302,200 $581,000 $406,000 $443,000
$21 $547,800 $500,000 $0 $47,800 $547,800 $302,200 $851,000 $596,000 $650,000
$22 $562,900 $500,000 $0 $62,900 $562,900 $302,200 $1,120,000 $784,000 $855,000
$23 $578,000 $500,000 $0 $78,000 $578,000 $302,200 $1,389,000 $972,000 $1,060,000
$24 $593,200 $500,000 $0 $93,200 $593,200 $302,200 $1,660,000 $1,161,000 $1,267,000
$25 $608,300 $500,000 $0 $108,300 $608,300 $302,200 $1,929,000 $1,350,000 $1,472,000
$26 $623,400 $500,000 $0 $123,400 $623,400 $302,200 $2,198,000 $1,538,000 $1,677,000
$27 $638,600 $500,000 $0 $138,600 $638,600 $302,200 $2,469,000 $1,727,000 $1,884,000
$28 $653,700 $500,000 $0 $153,700 $653,700 $302,200 $2,738,000 $1,915,000 $2,089,000
$29 $668,800 $500,000 $0 $168,800 $668,800 $302,200 $3,007,000 $2,104,000 $2,294,000
$30 $684,000 $500,000 $0 $184,000 $684,000 $302,200 $3,278,000 $2,293,000 $2,501,000

1 The current base rate of $15.00 (residential) is based on fiscal year 2011-12 (assuming 778 water service accounts).

3 Budget year 2013-14 OM&R cost of $500,000 was assumed.

5 Assumes loan funding at 5.0 percent for 20 years. Values rounded to nearest $1,000.
6 Assumes loan funding at 4.0 percent for 20 years. Values rounded to the nearest $1,000.

EDU = Equivalent Dwelling Units
IFA = Infrastructure Finance Authority
OM&R = Operation, Maintenance, and Repair
SDWRLF = Safe Drinking Water Revolving Loan Fund

Expenditures Financing Options

4 Assumes loan funding at 4.0 percent for 40 years (loan capacity determined after 10 percent reserve payment removed from revenue available for debt 
  service).  Values rounded to nearest $1,000.

WATER RATE ANALYSIS FOR LOAN CAPACITY

2 Assumes 1,261 EDUs and an annual revenue from the Port of Morrow of $230,000.  Values rounded to the nearest $100.  Refer to the EDU discussion 
  in Chapter 7 for the assumed EDU value.
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Typical Rural Development Loan

Monthly Annual
$1,000,000 4% 40 Yrs $50,523 $0.14 $1.17 $14.00
$2,000,000 4% 40 Yrs $101,047 $0.27 $2.25 $27.00
$3,000,000 4% 40 Yrs $151,570 $0.14 $3.42 $41.00
$4,000,000 4% 40 Yrs $202,094 $0.54 $4.50 $54.00

Typical IFA Loan

Monthly Annual
$1,000,000 5% 20 Yrs $80,243 $0.22 $1.83 $22.00
$2,000,000 5% 20 Yrs $160,485 $0.43 $3.58 $43.00
$3,000,000 5% 20 Yrs $240,728 $0.35 $5.42 $65.00
$4,000,000 5% 20 Yrs $320,970 $0.86 $7.17 $86.00

Typical SDWRLF Loan

Monthly Annual
$1,000,000 4.0% 20 Yrs $73,582 $0.20 $1.67 $20.00
$2,000,000 4.0% 20 Yrs $147,164 $0.40 $3.33 $40.00
$3,000,000 4.0% 20 Yrs $220,745 $0.59 $4.92 $59.00
$4,000,000 4.0% 20 Yrs $294,327 $0.79 $6.58 $79.00

1 Actual loan interest rates could vary. 
2 The annual tax rate increase is based on the City of Boardman's 2013 assessed
   valuation of $371,500,000.  It was also assumed that 100 percent of taxes would be
   collected.  Typically a small percentage of taxes are not paid, which would require
   the estimated tax rate to be slightly higher than shown.

IFA = Infrastructure Finance Authority
SDWRLF = Safe Drinking Water Revolving Loan Fund

Estimated 
Annual Tax 

Rate Increase 
per $1,0002

Estimated  Annual Tax 
Increase for a 

$100,000 Home

Estimated Annual Tax 
Increase for a 

$100,000 Home

Estimated 
Annual Tax 

Rate Increase 
per $1,0002

Estimated Annual Tax 
Increase for a 

$100,000 Home

Estimated 
Annual Tax 

Rate Increase 
per $1,0002

Estimated 
Annual 

Payment
Loan 

Period

Estimated 
Annual 

Payment

PRELIMINARY
PROPERTY TAX ANALYSIS FOR WATER SYSTEM BONDING CAPACITY

Loan 
Period

Interest 
Rate1Loan Amount

Loan Amount

Loan Amount
Interest 
Rate1

Loan 
Period

Estimated 
Annual 

Payment

Interest 
Rate1
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Hydrant Flushing Records 
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CH2M Hill 1999 Water Master Plan 
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