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EXECUTIVE SUMMARY 

 

BACKGROUND AND NEED 
The City of Wheeler is a coastal community located in Tillamook County approximately 22 

miles north of the City of Tillamook.  Wheeler owns and operates a municipal water system 

that provides water to a current population of 415 persons. 

 

Master planning for the City was last conducted in 1993.  Significant changes have occurred 

since the adoption of the 1993 Plan.  Comprehensive water system improvements were 

completed in 2003.  The surface water sources were discontinued and a well source was 
developed that provides water to the Joint Water System, of which Wheeler and Manzanita 

are the two principal partners.  Wheeler receives water from the Joint Water System through 

a master meter.  Wheeler participates financially in the water supply system, but Manzanita 
owns and operates the constructed facilities. 

 

A new master plan is needed to meet Oregon Health Authority (OHA) requirements for a 

current master plan as well as to provide a current evaluation of the City’s needs.  The new 
Plan also includes a current capital improvements program (CIP) that can provide the basis for 

system development charges modifications. 

 

PLANNING PERIOD 

This Plan uses a 20 year planning period (through the year 2034). 

 

POPULATION PROJECTIONS 

Population projections for Wheeler are shown in Table E1.  These are based, in part, on 
Oregon Office of Economic Analysis (March 28, 2013) revised long-term population forecast 

for Oregon counties. 
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Table E1: City of Wheeler Population Projections (0.70% Average Annual Growth Rate) 
 

  
Population Percent Increase 

Year (Persons) Over Year 2013 

2013 415 - 

2019 433 4.3 

2024 448 8.0 

2029 464 11.8 

2034 481 15.9 

 
 
LEVEL OF SERVICE GOALS 
“Level of service” ultimately refers to the quality of the water service provided to the customer, 

but the phrase also has implications for the City staff that are responsible for operating, 

maintaining, and administering the utility and for elected officials who are ultimately 
responsible for the support and political will to champion the mission and needs of the utility.  

The provision of clean, healthy drinking water is one of the most important services a City 

provides and, consistent with this importance, the City of Wheeler should endeavor to provide 
a relatively high level of service. 

 
One of the primary objectives for a water system is the protection of public health and 
welfare.  For utilizing and expanding a water system, it is also important to minimize adverse 

environmental impacts.  Various agencies have promulgated rules that ultimately support these 

objectives and, at a minimum, every water system must comply with these rules and 

requirements. 

 
GENERAL GOALS AND REQUIREMENTS 
General level of service goals and requirements include: 

• Conveyance and delivery (goal): adequate, consistent, and reliable delivery of 
water under all anticipated service conditions; capacity for system to deliver 
maximum day demand (MDD) plus fire flow (FF). 

• Pressurization (requirement): a minimum of 20 psi system pressure must be 
maintained at all times (OAR 333-061-0025). The 20 psi minimum system pressure 
requirement extends to the customer water meter. 

• Water quality (requirements): comply with all Oregon Health Authority (OHA) 
requirements.  Water quality also includes aesthetic considerations that may or may 
not be related to specific regulatory concerns.  Efforts to maintain or improve the 
aesthetic quality of the water provided is a goal consistent with the provision of a 
high level of service.   
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• Reliability (goals): reliability as a goal is the ability of the water system and City 
staff to avoid or circumvent problems that adversely impact system performance. 
Reliability is enhanced by routine and timely maintenance and replacement, good 
design and construction, providing adequate water supply, providing alternate or 
backup facilities or equipment, and having a contingency plan for efficiently 
handling specific problems. 

 

CURRENT AND PROJECTED MASTER METER WATER DEMAND 
Water from the wells is supplied to the City via a master meter.  Projected water (master meter) 

demands for the Wheeler water system are shown in Table E2. 

 

Table E2: Projected Master Meter Water Demand (in gallons per day) 
 

Year 2013          2019           2024           2029          2034          2064 

Population   415  433       448           464     481           593 

EDUs1   313     326            338  350  362            447 

Average Day      61,000      63,600       65,900       68,200       70,600       87,000 

Maximum Day      91,000      94,900       98,300     101,700     105,400     129,900 

 
1 Equivalent dwelling units 

 

METERED CUSTOMER USAGE AND UNACCOUNTED-FOR WATER 
Metered customer water usage for the period January 2013 to December 2013 is 

summarized in Table E3. Residential and general commercial usage constitutes the bulk (87.2 

percent) of total metered use.  Total metered usage, based on a resident population of 415 
persons in 2013, averaged 91.8 gallons per capita per day. 

 
Table E3 also includes recent estimates of unaccounted-for water (approximately 24 - 36%).   

 
The City had completed a leak survey of the water distribution system in April 2012 and has 
implemented repairs based on the survey.  The City is following up on the recent 36% figure by 

collecting additional data with which to recalculate losses to ensure that there was not an error in 
the data used for the previous calculation.  If losses exceed 10%, a new leak detection survey 

should be scheduled. 
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Table E3: Unaccounted-for Water  
 

 
Metered  
Usage1 

Other  
Usage2 

Accounted-for 
Water3 

Master Meter 
Demand Unaccounted-for Water 

Year (gallons) (gallons) (gallons) (gallons) (gallons) (%) 

2013 13,901,290 146,636 14,047,926 21,986,000 7,938,074 36.1 

2012 14,981,000 1,600,000 16,581,000 21,825,000 5,244,000 24.0 

2011 13,402,110 501,800 13,903,910 18,657,000 4,753,090 25.5 
 
Notes: 1Service meter data.  Includes sold water and metered (but not-sold) water. 

 2Other estimated usage includes: known leaks and overflows, fire-related operations, or maintenance and 
system flushing. 

3Sum of “metered” and “other” totals. 
 

 
WATER QUALITY AND TREATMENT 
The current source (well) water has been classified as groundwater by OHA; consequently, filtration 
is not required.  The associated treatment facility is owned and operated by the City of Manzanita.  

Wheeler participates financially in accordance with provisions of the intergovernmental agreement 

with Manzanita.  Treatment is currently limited to disinfection and corrosion control. 

 

The City is in compliance with all water quality related regulatory requirements.  However, the raw 
water provided by the wells has elevated CO2 levels which can cause corrosion and may result in 

pH violations if not controlled.  The City of Manzanita has coordinated the study and pre-design 
efforts associated with assessing and addressing the high CO2 levels.  Wheeler is working with 

Manzanita to address the issue. 

 

WATER SOURCE AND WATER RIGHTS 
The well source, located near the Nehalem River, is currently the City’s only developed source.  This 
source provides water to the Joint Water System and has adequate permitted capacity to provide 

for more than the 20-year planning horizon.   

  

RESERVOIR STORAGE 
Total reservoir storage is 500,000 gallons and capacity is adequate through the planning period.  

Both reservoirs were recently cleaned and inspected and are in very good condition. 
Recommendations include relocation of the electrical service at Jarvis Reservoir (budget $5,000) 

and checking both reservoir’s cathodic protection systems (budget $5,000). 
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DISTRIBUTION 
An assessment of Wheeler’s distribution system and the resulting improvement recommendations 
were based on map review, review of previous plan recommendations and implemented projects, 

fire flow needs, modelling, and information from staff on problem areas.  Recommendations are 

included in the capital improvement plan. 

 

SCADA AND TELEMETRY 
The existing radio based SCADA and telemetry system has been increasingly problematic and 

unreliable.  The entire SCADA, telemetry, and central computer system needs to be replaced.  
Estimated cost including a new computer and software is $27,000.   

 

CAPITAL IMPROVEMENT PLAN 
Recommended capital improvements are shown on the plan, and in the associated table, at the end 
of the executive summary. 

 

OPERATIONS AND MAINTENANCE (O&M) 
Most of the recommended capital improvements will not result in increased O&M costs; however, 

O&M costs are subject to inflationary pressures, so annual increases are typically required.  

Budgets and water rates are typically adjusted to take recent or anticipated changes into account; 

however, system deficiencies that have not been addressed can increase O&M costs.  This may 

occur in ways and to an extent not easily foreseen; and may take the form of emergency (overtime) 

call outs and extra cost, interim measures that may be needed until the problem can be addressed 

correctly, and un-budgeted emergency projects of potentially significant expense.  Over time, such 

costs can add significantly to the overall utility budget. 

 

WATER RATES  
City of Wheeler water rates are based on a base monthly service charge associated with a 
customer class and further adjusted according to meter size.  To the base charge is added 

water usage rate of $0.0028 per gallon.  Base charge for residential and general commercial 
(less than 1” meter) is $20.70. 

 

With the current rate structure, this yields an average, residential account, monthly billing of $33.34 

($20.70 base plus $12.64 usage). Funding agencies often evaluate a City’s rates based on a per 

EDU residential monthly billing associated with 7,500 gallons); for Wheeler, this billing would be 

$41.70.  For the fiscal year ending June 30, 2013, total rate revenue was $119,511. 
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Rates provide approximately 2/3 of the overall water utility revenue with the other approximate 

1/3 provided through property taxes.   

 

Based on a review of the Operating Fund budgets, the City needs to increase rates.  The rate 
increase should cover both existing needs and provide for debt service on planned 

improvements (to the extent that they will be funded with loans).  A water rate study is 
recommended.  Estimated cost for the rate study is $12,000. 

 

CURRENT SYSTEM DEVELOPMENT CHARGE (SDC) 
Wheeler’s current Water SDC is $3,670 for a standard residential or small commercial water 
meter (5/8” x ¾”).  The City should consider revising the SDC after the Water Master Plan 

has been adopted.  Estimated cost for a water SDC update is $8,000. 

 
CAPITAL IMPROVEMENT FINANCE 

Major capital improvements are typically too expensive to fund exclusively with accumulated 

reserves.  Such projects are often most economically financed through programs offered by 

various State and Federal agencies, or a mix of public and local financing. Potential sources of 
financing that appear promising, and for which the City is likely eligible, include two programs 

available through Business Oregon – Infrastructure Finance Authority: the Safe Drinking Water 

Revolving Loan Fund and the Water/Wastewater Financing Program; and one federal 
program, USDA Rural Development.  Minor projects can be financed with City resources or 

included in a larger project financed through one or more of the funding agencies. 

 
CAPITAL IMPROVEMENT RATE IMPACTS 

Table E4 includes debt service and rate impacts on a per equivalent dwelling unit (EDU) basis 
for projects funded through the programs identified in the Plan.  Note: Table E4 is for general 

planning purposes only. Actual interest rates, terms, and availability of funds through any given 

source may vary and are not locked in until an offer of funding is accepted by the City. 
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Table E4: Example Debt Service and Rate Impacts (per EDU basis) 
 

 

 

 
 
 

Monthly Monthly Monthly Monthly 
Per EDU Per EDU Per EDU Per EDU 

Annual Rate Annual Rate Annual Rate Annual Rate 
Debt Service Increase Debt Service Increase Debt Service Increase Debt Service Increase 

Interest Rate (%): 
 

3.25  3.39  4.24  6.5  

Term (years): 

 
40  25  25  25  

Reserve (%): 10        

  EDUS:  313  313  313  313 

 
        

Loan Total($)         

$100,000 $4,953.07 $1.32 $5,995.19 $1.60 $6,564.60 $1.75 $8,198.15 $2.18 

$200,000 $9,906.15 $2.64 $11,990.38 $3.19 $13,129.20 $3.50 $16,396.30 $4.37 

$300,000 $14,859.22 $3.96 $17,985.58 $4.79 $19,693.80 $5.24 $24,594.44 $6.55 

$400,000 $19,812.29 $5.27 $23,980.77 $6.38 $26,258.40 $6.99 $32,792.59 $8.73 

$500,000 $24,765.37 $6.59 $29,975.96 $7.98 $32,823.00 $8.74 $40,990.74 $10.91 

$600,000 $29,718.44 $7.91 $35,971.15 $9.58 $39,387.60 $10.49 $49,188.89 $13.10 

$700,000 $34,671.51 $9.23 $41,966.34 $11.17 $45,952.20 $12.23 $57,387.04 $15.28 

$800,000 $39,624.59 $10.55 $47,961.53 $12.77 $52,516.80 $13.98 $65,585.18 $17.46 

$900,000 $44,577.66 $11.87 $53,956.73 $14.37 $59,081.40 $15.73 $73,783.33 $19.64 

$1,000,000 $49,530.73 $13.19 $59,951.92 $15.96 $65,646.00 $17.48 $81,981.48 $21.83 
         

 
 
IMPLEMENTATION 

Capital improvements can be implemented over the planning period according to the nature 

of the projects, the relative prioritization of the project, and other financial and practical 

considerations that the City may have.  Several of the projects are high priority and should be 
addressed as soon as practicable.  Because of the high costs, funding agency participation will 

likely be needed.  Once the City has determined which projects to include, the City should 

contact IFA to set up a One- Stop Meeting in Salem to discuss potential project funding. 
Representatives of potential funding agencies attend the meeting and can assist in developing 

an optimal funding approach. 
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Table 7.1: City of Wheeler CIP (All costs in current dollars) Reference September 2014 ENR CCI: 9870 Current ENR CCI: 9870 City of Wheeler Water System Master Plan 2014 Distribution Improvements
(September 2014)

Unit
Costs Project New Unit Construction Total            Implementation (LF and Total Cost)         CIP Totals

Sep 2014 Project Reference Project Name Diameter Length Cost Cost Cost 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020-25 2020-25 2026-34 2026-34 Length Cost
($/LF) Priority Number (Description) (in.) (LF) ($/LF) ($) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($)

$130 H 1 Bayview Loop 6 880 $130 $114,400 $165,880 880 $165,880 $0 $0 $0 $0 $0 $0 880 $165,880
Project replaces old 4" AC mains on Bayview Street and 2nd Street, west of Pennsylvania Ave. with new 6" line and hydrant.  New line will complete loop and connect to new lines on Pennsylvania Ave.  (Ex. 4" valves don't work; lots of breakage on old AC line.)

140 H 2 Pennsylvania Ave. (South) 8 1,080 $140 $151,200 $219,240 1,080 $219,240 $0 $0 $0 $0 $0 $0 1,080 $219,240
Replace old 8" AC line on Pennsylvania Ave. between Dichter Dr. and 2nd Street.  (Lots of breakage on old AC line.)  New hydrant provides fire protection.

140 H 3 Pennsylvania Ave. (North) 8 330 $140 $46,200 $66,990 330 $66,990 $0 $0 $0 $0 $0 $0 330 $66,990
Replace old 6" AC line along Pennsylvania Ave. between 2nd Street and existing 6" PVC line north of Bayview Street.

140 M 4 Gamble Street 8 340 $140 $47,600 $69,020 $0 $0 $0 $0 $0 340 $69,020 $0 340 $69,020
Replace 4" PVC with " line and fire hydrant.  Provides better fire protection to homes in the vicinity.

130 M 5 2nd Street (Fir - Gregory) 6 180 $130 $23,400 $33,930 $0 $0 $0 $0 $0 180 $33,930 $0 180 $33,930
Replace existing 4" line with 6".  Improves local hydraulics.

140 H 6 Rector Street (West) 8 300 $140 $42,000 $60,900 300 $60,900 $0 $0 $0 $0 $0 $0 300 $60,900
Replace old 4" and 6" AC lines on Rector Street between Hwy 101 and 1st Street.

130 H 7 Rector Street (East) 6 220 $130 $28,600 $41,470 220 $41,470 $0 $0 $0 $0 $0 $0 220 $41,470
Replace old 4"  AC line on Rector Street between 1st Street and 2nd Street..

140 M 8 3rd Street (Alder - Gregory) 8 170 $140 $23,800 $34,510 $0 $0 $0 $0 $0 170 $34,510 $0 170 $34,510
Replace 4" PVC  along 3rd Street with 8" between Alder Street and Gregory Street.  Improves local hydraulics.

130 H 9 3rd Street (Spruce - Hemlock) 6 350 $130 $45,500 $65,975 350 $65,975 $0 $0 $0 $0 $0 $0 350 $65,975
Replace old 4" AC line along 3rd Street between Spruce Street and Hemlock Street.  

140 H 10 Hemlock Street 8 370 $140 $51,800 $75,110 370 $75,110 $0 $0 $0 $0 $0 $0 370 $75,110
Replaces old 2-1/2" steel main with 8" lineand terminal hydrant.  Improved service and fire protection.

140 L 11 3rd Street (Winkler - East) 8 1,000 $140 $140,000 $203,000 $0 $0 $0 $0 $0 $0 1,000 $203,000 1,000 $203,000
Proposed main for upper pressure zone loop completion and expanded service.  Along 3rd Street from Winkler Street, east to existing 8".  Area currently undeveloped.  Anticipate construction by developer.  No current development plan. 

140 M 12 4th Street (Rowe - West) 8 500 $140 $70,000 $101,500 $0 $0 $0 $0 $0 500 $101,500 $0 500 $101,500
New 8" line along 4th Street from Rowe Street, west to the existing 8" line on 4th Street.  Enhances fire flow and service to vicinity of Hospital.  Also part of planned larger diameter loop in the upper pressure zone.

140 M 13 4th Street (Rowe - East) 1,530 $140 $214,200 $310,590 $0 $0 $0 $0 $0 1,530 $310,590 $0 1,530 $310,590
Proposed main for upper pressure zone loop completion and expanded service.  Along 4th Street from Rowe Street, east to existing 8" line.  Area currently undeveloped.  Anticipate construction by developer.  No current development plan. 

140 M 14 4th Street (South of Spruce) 8 950 $140 $133,000 $192,850 $0 $0 $0 $0 $0 950 $192,850 $0 950 $192,850
Proposed main for upper pressure zone loop completion and expanded service.  Along 4th Street from Spruce Street, south to existing 8" line.  Area currently undeveloped.  Anticipate construction by developer.  No current development plan. 

Distribution Totals 8,200 $1,131,700 $1,640,965 3,530 $695,565 0 $0 0 $0 0 $0 0 $0 3,670 $742,400 1,000 $203,000 8,200 $1,640,965

Constr. Total Miscellaneous
Costs Costs Plan Construction Total            Implementation (% and Total Cost)         CIP Totals

Oct 2013 Oct 2013 Project Project Name Section # ENR Cost Cost 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020-25 2020-25 2026-34 2026-34 Cost
($/LF) ($/LF) Priority (Description) Reference Ratio ($) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (%) ($)

$0 $5,000 H Jarvis Reservoir Electrical Service 6.7.2.3 1.000 $0 $5,000 100 $5,000 $0 $0 $0 $0 $0 $0 100 $5,000
Fix building that houses the reservoir's electrical service or relocate service.

$5,000 H Reservoir Cathodic Protection 6.7.2.3 1.000 $0 $5,000 100 $5,000 $0 $0 $0 $0 $0 $0 100 $5,000
Check cathodic protection at reservoirs.  Budget may need adjusting based on findings and follow up work needed.

$27,000 H SCADA and Telemetry Improvements 6.7.5 1.000 $0 $27,000 100 $27,000 $0 $0 $0 $0 $0 $0 100 $27,000
Replaces old Plan that is out-of-date.

$12,000 H Water Rate Study 8 1.000 $0 $12,000 100 $12,000 $0 $0 $0 $0 $0 $0 100 $12,000
Prepare a new water rate study.

$8,000 H System Development Charge Study 8 1.000 $0 $8,000 100 $8,000 $0 $0 $0 $0 $0 $0 100 $8,000
Prepare a new water SDC study and methodology.

$50,000 L Water Master Plan Update 6.8.1 1.000 $0 $50,000 $0 $0 $0 $0 $0 100 $50,000 $0 100 $50,000
Periodic update of Plan.  Actual budget should be adjusted as needed to reflect theanticipated level of effort required.

Miscellaneous Totals $0 $107,000 $57,000 $0 $0 $0 $0 $50,000 $0 $107,000

CIP Total $1,131,700 $1,747,965 $3,530 $752,565 $0 $0 $0 $0 $0 $0 $0 $0 $3,670 $792,400 $1,000 $203,000 $8,200 $1,747,965



 

SECTION 1 | INTRODUCTION 

 
1.1 BACKGROUND AND NEED 

The City of Wheeler is a coastal community located in Tillamook County approximately 

22 miles north of the City of Tillamook.  Wheeler owns and operates a municipal water 
system that provides water to an estimated year 2014 service area population of 415 

persons. 

 

Master planning for the City was last conducted in 1993 (Water Facilities Master Plan, 
March 1993, Lee Engineering, Inc.).  At that time, major concerns included the presence 

of two unfiltered surface water sources, the need for an adequate and reliable water 

supply, and widespread distribution system deficiencies.  The Plan was adopted by the 
City and approved by the State. 

 

Significant changes have occurred since adoption of the 1993 Plan.  Comprehensive 

water system improvements were completed in 2003.  The surface water sources were 
discontinued and a well source was developed that provides water to the Joint Water 

System (JWS) of which Wheeler and Manzanita are the two principal partners.  

Wheeler receives water from JWS through a master meter.  Wheeler participates 

financially in the water supply system, but Manzanita owns and operates the constructed 
facilities. 

 

A new master plan is needed that will meet Oregon Health Authority (OHA) master 

planning requirements as well as provide a current evaluation of the City’s needs.  The 
new Plan will also include a current capital improvements program (CIP) that can 

provide the basis for SDC modifications. 

 

1.2 PURPOSE AND SCOPE 
This Water Master Plan is intended to provide the City of Wheeler with a 

comprehensive planning document consistent with State requirements.  A key objective is 

the development of an updated CIP. 

 

The scope of work for this Plan includes all elements required for State approval.  An 

update of the City’s Water Management and Conservation Plan was not included in the 

scope of work. 
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1.3 PLANNING PERIOD 

This Plan uses a 20 year planning period (through the year 2034). 

 
1.4 AUTHORIZATION AND FUNDING 

 
The City of Wheeler authorized PACE Engineers, Inc. to prepare this Water System 

Master Plan on October 15, 2013. This project has been funded entirely by the City of 

Wheeler. 
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SECTION 2 | AREA CHARACTERISTICS 

 
2.1 PLANNING AREA 

Wheeler’s water system currently serves the area within the City’s urban growth 
boundary (UGB); the area defined by the City’s UGB constitutes the primary planning 

area.  Areas outside the UGB are also included for planning purposes insofar as they 

relate to the City’s water supply.  The UGB is shown in Figure 3.1. 

 

2.2 PHYSICAL CHARACTERISTICS 
 
2.2.1 Climate 
Wheeler’s climate is moist, marine, and temperate.  Summers are cool and winters are 
mild, largely due to the moderating influence of the Pacific Ocean.  Westerly winds from 

the ocean predominate over the coastal areas and inland into the Coast Range.  
Western Regional Climate Center data for Tillamook (Station: 358494  Tillamook 1 W), 

for the period 1948 – 2010, indicate an average annual precipitation total of 89.07 

inches with 76 percent occurring in the six month period November – April.  Average 

daytime temperatures are 50.9°F in winter and 66.8°F in summer; average nighttime 
temperatures are 36.5°F in winter and 48.8°F in summer.  Recorded temperature 

extremes range from 1°F (January 31, 1950) to 102°F (July 11, 1961, and August 9, 

1981).  Extreme daily precipitation is 5.22 inches (January 23, 1982). The area is 
subject to severe winter storms that can bring high precipitation totals and high winds, at 

times exceeding 100 miles per hour. 

 

The following information on climate change that may be applicable to the Wheeler area 

is derived from Climate Ready Communities, A Strategy for Adapting to Impacts of Climate 

Change on the Oregon Coast, prepared by Department of Land Conservation and 

Development, January 2009.  Projections indicate that winter precipitation will increase 

while summers will be drier with an increase in the duration of the summer “dry” period.  

Implications for coastal streams are more frequent winter flooding and reduced streamflow 
during the summer. 
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2.2.2 Land Resources 
 

2.2.2.1 Landscape and Topography 
Wheeler is situated on the southeast bank of Nehalem Bay and the lower slopes 
of the coastal hillsides that extend upwards to an elevation of approximately 

1,300 feet.  Areas west of Highway 101 are relatively flat; while the remaining 

areas are predominantly hillsides with gentle to moderate slopes.  There are 

several small creeks and drainways.  Some creek relocations and landscape 
modifications (to facilitate development) have occurred.  

 
2.2.2.2  Soil Characteristics 
Information for this section is based on the United States Department of 
Agriculture, Natural Resources Conservation Service (NRCS) Soil Survey for 

Tillamook County, Oregon. 

 

The area west of the railroad and adjacent to the Nehalem River, that includes 

the marina and vacant land to the north, is on imported fill over tidal flats.  The 
current NRCS classification of this soil is: 100B Urban land-Udorthents complex, 

0-7 percent slopes. 

 

The remaining developed part of the City is primarily 29D Templeton-Klootchie 

complex, 5 to 30 percent slopes.  The soil is well drained, with moderately high 
subsurface permeability, very high available water capacity, moderate erosion 

potential, high organic content, and very strongly acidic.  Soft, fractured siltstone 

typically occurs at depths of 50-77 inches. 

 
Areas south and east of the NCRS 29D soil complex consist primarily of 29E 

Templeton-Klootchie complex, 30 to 60 percent slopes.  These soils are similar in 

characteristics to the 29D soil complex, except basalt bedrock typically occurs 

at depths of 30-48 inches. 

 

The undeveloped northwest part of the City includes an area of tidal marsh.  
Soil associated with this area is 2A Fluvaquents-Histosols complex, 0 to 1 percent 

slopes.  The soil is very poorly drained and subject to frequent ponding and 

flooding (due to river and tidal influence). 
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2.2.3 Water Resources 
Water resources in the area include: Pacific Ocean, Nehalem River (and Bay), and from north 

to south: Zimmerman Creek, Gervais Creek (also known as Jarvis Creek), Vosburg Creek, and 

an unnamed creek near Dichter Drive.  

  

Vosburg Creek was once a source of City drinking water.  Recently, the impoundment was 
removed and the stream restored to provide improved fish habitat. 

 

Riparian areas extend along the streams and extend to tidal marshes near the stream mouths.   

 
2.2.4 Natural Hazards 
Natural hazards in the area notably include earthquakes, tsunamis, landslides, and floods.    
Wheeler is located near the Cascadia Subduction Zone and could potentially sustain a 

magnitude 9 earthquake. Recurrence interval on very large quakes along the Oregon coast is 
approximately 300 – 800 years.   

 
Most of the City lies on hillsides above Nehalem Bay and is thereby largely protected from 
tsunami impacts. Oregon Department of Geology and Mineral Industries (DOGAMI) recently 

updated tsunami maps for the area that show that most areas north and west of Highway 
101 could be affected, as well as the downtown core, lower Zimmerman Creek area, and 

lower Vosberg Creek along Dubois Street. 

 
Landslides (including slumps and slow moving landslides) are not uncommon in the 
area and are often triggered during periods of high rainfall or storm conditions. 

 

Flooding, when it occurs in Wheeler, tends to be confined to a fairly close proximity of the 
affected stream.  The 100-year flood elevation is 10 feet (NGVD) in Wheeler and 

primarily affects areas north and west of Highway 101 and the railroad, plus the tidal 
areas associated with Zimmerman Creek and Vosburg Creek. 

 

Gervais Creek was diverted underground in the downtown area in the early 1900s.  The 
36-inch piped diversion of Gervais Creek passes under the Wheeler Station Building and 

causes basement flooding periodically when both stream flow and tides are high.  Gervais 
Creek has potential to flood the eastern part of Rorvik Street if the pipe intake becomes 

obstructed.   
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2.3 SOCIO-ECONOMIC CHARACTERISTICS 
 

2.3.1 Selected Demographic Characteristics 
Selected population and housing demographic characteristics for the City of Wheeler from 

Census 2000 and Census 2010 data are shown in Table 2.1. Population increased by 5.9 

percent over the 10 year period.  Median age of the population increased to an average 
of 57.4 years. Housing units increased by 18.4 percent – higher than the percent increase in 

population. As a result, average household size dropped to 1.87 persons per household. 

Table 2.1: Census Demographic Characteristics 
 
 

 
Characteristic 

Census 
2000 

Census 
2010 

Population   

Total 391 414 
Median age (years): 50 57.4 

65 years and over: 108 130 
Housing   
Housing units (total): 244 289 
Occupied: 176 197 
Vacant: 68 92 
Owner occupied: 108 113 
Renter occupied: 68 84 
Persons per household: 1.98 1.87 

 

2.3.2 Population 
 

2.3.2.1 Historic Population 
Decennial census population figures for the City of Wheeler, City of Manzanita, 

and Tillamook County are presented in Table 2.2.  Data is from the U.S. Census 

Bureau. Average annual growth rate (AAGR) for the City of Wheeler was 0.87 

percent for the 30-year period ending in 2010. 
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Table 2.2: Historic Population 
 

 
 

City of 
Wheeler 

City of 
Manzanita 

Tillamook 
County 

Census Total (persons) 

1980 319 443 21,259 
1990 335 513 21,638 
2000 391 564 24,287 
2010 414 598 25,260 

Average Annual Growth Rate (AAGR%) 
1980-1990 0.49 1.48 0.18 
1990-2000 1.56 0.95 1.16 
2000-2010 0.57 0.59 0.39 
1980-2010 0.87 1.01 0.58 

 
2.3.2.2 Recent Population 
The Population Research Center at Portland State University (PSU) prepares 

annual (July 1) population estimates for Oregon counties and municipalities.  

Recent population estimates for the City of Wheeler are shown in Table 2.3.  

The population has held steady, with the lack of growth reflecting possible local 

impacts of the recent economic recession.  

Table 2.3: City of Wheeler Recent Population 
 

 
Population Percent Increase 

Year PSU July 1 Estimate Over Previous Year 

2010 414 - 

2011 415 0.24 

2012 415 0.00 

2013 415 0.00 
 

Official population figures are for residents only and do not include 
consideration of visitors and seasonal occupants.  60 of the City’s 289 housing 
units (or 21%) are associated with seasonal, recreational, or occasional use 
(source: 2010 Census).  In addition, Wheeler is located on US Highway 101, 
providing ready access for tourists and others.  Non-resident population peaks 
in the summer, typically in July. 
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2.3.2.3 Current Year (2014) Population 

The current year (2014) population estimate is: 405 persons within the City of 

Wheeler city limits. 

 

This is a “Preliminary Population Estimate” prepared for by Portland State University 

on November 15, 2014 for data reflecting July 1, 2014.  PSU does not certify the 

results until December 15, 2014.  This water master plan was started in late 2013 and 

largely completed prior to the release of the 2014 figure; it uses 2013 population 

data as the basis for projections and analyses.  

 

2.3.2.4 Population Projections 

Population projections for the City of Wheeler are shown in Table 2.4. 

Table 2.4: City of Wheeler Population Projections (0.70% AAGR) 
 

  
Population Percent Increase 

Year (Persons) Over Year 2013 

2013 415  - 

2019 433 4.3 

2024 448 8.0 

2029 464 11.8 

2034 481 15.9 

 

The Office of Economic Analysis (OEA), State of Oregon recently (March 28, 2013) 

issued a revised long-term population forecast for Oregon counties.  Table 2.4 reflects 

an allocation of Tillamook County’s forecasted growth based on the highest relative 

percentage of Wheeler’s population to that of the County in each year 1980, 1990, 

2000, and 2010.  Wheeler’s percentage ranged from a low in 1980 (1.51%) to a 

high in 2010 (1.64%).  Tillamook County’s 2035 OEA population forecast is 29,485 

persons.  1.64% of this figure (Wheeler’s share) is 484 persons, representing an 

average annual growth rate (AAGR) since 2013 of 0.70%.  Table 2.4 reflects 0.70% 

population growth. 

 
The total projected year 2034 population is 481 persons based on an average 

annual growth rate of 0.70%. 
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The 1993 Plan included a saturation population estimate (also known as ultimate 
buildout population or UBO) that reflects the potential future population if the City 

were to be fully developed according to the total area and maximum allowable 

densities associated with each zoning classification – with deductions for non-buildable 
areas (such as right-of-way).  The computed UBO for Wheeler was 4,946 persons.  

The UBO figure can be important in evaluating future water supply requirements, but 

more typically it is used to demonstrate that a planning document’s recommendations 

are not excessive.  Projected growth in Wheeler is modest and well within the 
estimated UBO. 

 

2.3.3 Land Use 
 
2.3.3.1 Current Land Use 
Land between the Nehalem River and Highway 101 includes the marina and 

associated commercial and light industrial development.  Core commercial 
development is located in the downtown area near and along Highway 101.  

Residential development is primarily located on the hillsides south and east of 

Highway 101.  Residential development densities vary and many areas have 

limited or no development due to topographical constraints. 
 
Forest and recreational uses predominate in areas nearby, but outside, the UGB. 

 
2.3.3.2 Current Zoning 
Zoning Ordinances for the City of Wheeler can be found in the City of Wheeler, 

Oregon Zoning Ordinance, adopted December 1979 with Amendments through 

September 2012. Zoning codes and mapping for the City are included in Appendix 

2.1. 

 
2.3.3.3 Future Development 
Residential development on the upper hillsides was very active prior to the recession 

and can reasonably be expected to resume as the economy recovers.  The City is in 

the process of acquiring land along the Nehalem River in the north part of town for use 
as a City park.  The City has also been an active participant in the Salmonberry 

Coalition that is seeking to develop a world-class bicycle and multi-use path from 

Banks to Tillamook.  Wheeler’s location on the trail could provide significant 
commercial development opportunities associated with an increase in tourism. 
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SECTION 3 | EXISTING WATER SYSTEM 

 

3.1 INTRODUCTION 
The City of Wheeler owns and operates a municipal water system that currently provides 
service to areas within the City limits.  In 2013, there were 255 metered water connections, 

228 of which were residential. 

 

The water system dates back to the early 1900s.  A small (8 feet high by 75 feet long) 
diversion dam was constructed above the City (overflow elevation 316.1 feet) on Gervais 

Creek (also known as Jarvis Creek) in 1913.  A second, smaller dam (5 feet high by 40 feet 

long) was constructed downstream around 1930.  By 1980, construction had been started 
on a diversion dam above town (overflow elevation 290.5 feet) on Vosburg Creek.  At 

some point, a 3,000 gallon tank and chlorinator was added to the Gervais supply system 

and a 10,000 gallon tank and chlorinator to the Vosburg system.  Several projects were 
undertaken in the 1980s to replace undersized pipes, old wood stave pipes, and old steel 

pipes.  Water meters were installed in 1992.   

 

The City’s most recent water master plan was prepared in March 1993 (“City of Wheeler 

Water Facilities Master Plan”, Lee Engineering, Inc., March 1993).  The Plan included 
recommendations for replacing the surface water sources (which were inadequate from a 

quantity and reliability standpoint as well as not complying with Safe Drinking Water Act 

requirements for surface water treatment) with groundwater from a proposed regional 

water system, as well as comprehensive water system improvements.  The City applied for 
water rights on a site near the Nehalem River in 1993.  A water right permit for the well 

source was obtained in 1995. 

 

An intergovernmental agreement (IGA) between the City of Wheeler and the City of 
Manzanita was signed and adopted on October 24, 2000 that applied to the proposed 

regional water system, known as the “Joint Water System”.  Details related to the IGA are 

included in Section 4.6.  

  

Comprehensive water system improvements for the City of Wheeler, including:  two new 
reservoirs, a pump station, a master meter, SCADA, new lines, and AC line replacement, 

were completed in 2003.  The City of Manzanita concurrently undertook a large 

improvement project that included a new surface water treatment plant, development of the 
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“Wheeler” well supply and transmission mains to connect the wells to both Cities’ systems.  

The City of Manzanita had initially depended on its surface water source, but in recent 
years it has largely switched to the more economical well water.  Currently, the wells supply 

water to both cities.   The City of Wheeler no longer utilizes its surface water sources. 

 

Section 3 inventories and describes elements of the existing water system in the 

subsections that follow.  The existing water system is shown in Figure 3.1.  Figure 3.2 
shows a schematic of the water system that shows the major facilities (wells, master 

meter, reservoirs, pump station, and telemetry) and their relationship within the 

system.  Figure 3.2 also includes selected elements of the Joint Water System and 

member systems.  Photographs of the Jarvis Reservoir, Vosburg Reservoir, Master 
Meter, and Pump Station are included at the back of Section 3. 

 
3.2 MAPPING AND DOCUMENTATION 

Mapping and system documentation for this plan were obtained primarily from the 

prior water master plan, the 2002 water system improvement plans, City provided 

maps and documents, supplemented with staff interviews and limited site visits.  Water 
system documentation in some areas is poor or even lacking; consequently, the City’s 

mapping should be considered a work in progress.  Elevation data is from a variety of 

sources and may not be on the same datum.  Accuracy of the mapping and elevation 
data is assumed to be sufficient for general planning purposes; however, critical 

elements and elevations should be verified prior to, or as part of, any design work. 

 
3.3 SOURCE 

 
3.3.1 Water Rights 
Water rights are regulated by the Oregon Water Resources Department (OWRD).  

OWRD maintains extensive records; copies of permits and certificates are readily 
available through their website (http://www.oregon.gov/owrd/).  For convenience, 

copies are included in the Appendices. 

 
3.3.1.1 City of Wheeler Water Rights 
Water rights for the City of Wheeler are summarized in Table 3.1.  Copies 
of permits and certificates are included in Appendix 3.1.  Appendix 3.1 also 

includes a map showing the general location of the well site, and other 

current and historic water sources associated with the City of Wheeler and 
the City of Manzanita. 
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Table 3.1: Water Rights 
 

 
Source/Type1 Permit No. Certificate No. Priority Date    Quantity 

Wells  (G) G-12196    - 7/29/1993 3.6 cfs 

(Joint Water System Source) 

Gervais Creek  (S) 1455 2440 1/24/1913 3.0 cfs 

(Upper Gervais Creek) 

Gervais Creek  (S) 9558 9250 3/14/1930          0.28 cfs  

(Lower Gervais Creek) 

Vosburg Creek (S) 39355                 - 8/15/1974 4.0 cfs 

  (West Branch) 
         1Source type: (S) Surface Water, (G) Groundwater, (R) Reservoir 

 

Permit G-12196 is the water right currently used by the City, and other Joint Water 
System members, for municipal water production. 

 

Certificates 2440 and 9250, and Permit 39355, are for surface water sources that 
are not currently being utilized. 

 

3.3.1.2 Local Instream Water Rights 
Local instream water rights, that may affect utilization of the well source, are shown 

in Table 3.2.  Both of the instream water rights predate the City’s water right.  
Copies of the instream water rights are included in Appendix 3.2.  
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Table 3.2: Local Instream Water Rights 
 

 
 

 
Nehalem 

River 

 
Peterson  

Creek 
Certificate No. 59752 72503 
Priority Date 5/9/1973 11/30/1

 Flow (cfs)   
January 
 

270 
 

12.2 
February 270 10.8 
March 270 8.51 
April 270 4.05 
May 200 1.45 
June 150 1.13 
July 100 0.52 
August 100 0.23 
September 100 0.18 
October 1-15 200 0.45 
October 16-31 270 0.45 
November 270 5.98 
December 270 10.90 

 
3.3.2 Historic Sources 
Gervais Creek and Vosberg Creek were utilized prior to development of the wells in 

2003.  The diversion dam and impoundment on Gervais creek is still maintained by 
the City.  The diversion dam and impoundment on Vosberg Creek were recently 

removed as part of a stream rehabilitation project. 

 
3.3.3 Current Source (Wells) 
The City’s current source consists of two developed wells located above the north bank 

of the Nehalem River approximately five miles by road from the City of Wheeler 
(see Appendix 3.1 for well field location maps – note: some maps show additional 

proposed wells or test well locations).  Well logs for the well field are included in 

Appendix 3.3.  Key well elevations and settings are shown in Figure 3.2.  The wells 

were drilled in July 1996, constructed in December 2002, and brought online in 
March 2003.  

 

Well data is summarized in Table 3.3. 
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Table 3.3: Well Data Summary 
 

 
 

 
 

Well No. 1 

 
 

Well No. 2 
Drilled 5/24/1996 5/25/1996 
Constructed 12/2002 12/2002 
Online 3/2003 3/2003 
Finished Depth 

 
50 ft. 

 
60 ft. 

Casing Diameter 12 in. 12 in. 
Screen   

Diameter 12 in. 12 in. 
Length 2.0 ft. 15.5 ft. 

Well Pump   
Type Submersible Submersible 
Drive Variable Frequency Variable Frequency 
Manufacturer Goulds Goulds 
Model SV9RCHC-7STG SV9RCHC-7STG 
Horsepower 50 Hp 50 Hp 
Capacity 520 gpm 525 gpm 
        @ TDH 296 ft. 296 ft. 

Flowmeter   
Type Magnetic Magnetic 
Manufacturer Dan Foss Dan Foss 
Model Mag 3100 Water Mag 3100 Water 

 Serial Number 031129T172 18329T222 
 

Simplex (one pump at a time) operation is typical.  Rated pump capacity is 525 gpm at 

296 feet TDH (total dynamic head) for each pump, but actual data for Well No.1 

indicates a maximum of 520 gpm. Duplex (both pumps on) capacity is approximately 

750 gpm.  Pumping capacity has diminished in recent years.  In 2013, the average of 

the highest pumping rates achieved each day was 426 gpm; the highest capacity 

measured on one day was 501 gpm.  The loss of pumping capacity has been studied by 

others and attributed to impellor corrosion caused by high CO2 concentration in the 

groundwater. 

 

Well related infrastructure is owned and operated by the City of Manzanita.  Wheeler 

participates financially in accordance with provisions of the intergovernmental 

agreement with Manzanita. 
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3.4 TREATMENT 
The current source (well) water has been classified as groundwater by OHA; consequently, 

filtration is not required.  Treatment is currently limited to disinfection (MIOX mixed oxidant 

onsite disinfection system) and corrosion control (pH adjustment with caustic soda). 
 
The well building includes the chemical generation, storage, and feed components; 

electrical panels; flowmeters, turbidimeter, chlorine analyzer, and a standby power 

generator.   

 
The facility is owned and operated by the City of Manzanita.  Wheeler participates 

financially in accordance with provisions of the intergovernmental agreement with 

Manzanita. 

 
3.5 STORAGE RESERVOIRS 

Wheeler has two existing ground-level, treated water reservoirs.  These are described 

individually in the following subsections.  Telemetry is also discussed, and a general 

discussion of Wheeler’s telemetry system is provided in Section 3.9. 

 
3.5.1 Vosburg Reservoir 
Location: South of Dichter Drive; outside UGB 

Pressure Zone: Lower 

Volume: 250,000 gallons 

Construction Date: 2003 

Material: Welded steel 

Cathodic Protection: Yes 

Base elevation (approximate): 215.5 feet 

Height (to overflow): 24 feet 

Diameter: 40.8 feet 

Telemetry and control: 

Telemetry: Radio 

Communicates with: Master Meter via City Hall SCADA (open/close control valve) 

Level control: Pressure transducer 

Level settings: 

 High alarm 23.5’ 
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 Control Valve off 23.0’ 

 Control Valve on 17.0’ 

 Low alarm 15.0’ 

Comments. The radio telemetry has been problematic in recent years and is currently 
being replaced. 

The exterior coating is in good to excellent condition.  The outside was pressure washed 
approximately 1 ½ years ago; ladders, vents, and interior are reported by staff to be in 
good condition. 

 

3.5.2 Jarvis Reservoir 
Location: South of Rowe Street; outside UGB 

Pressure Zone: Higher 

Volume: 250,000 gallons 

Construction Date: 2003 

Material: Welded steel 

Cathodic Protection: Yes 

Base elevation (approximate): 304.5 feet 

Height (to overflow): 20 feet 

Diameter: 40.8 feet 

Telemetry and control: 

Telemetry: Radio 

Communicates with: Booster Pump Station (start/stop pumps) via City Hall SCADA  

Level control: Pressure transducer 

Level settings: 

 High alarm 23.5’ 

 Pump Station off 23.0’ 

 Pump Station on 17.0’ 

 Low alarm 15.0’ 

Comments. The radio telemetry has been problematic in recent years and is currently 
being replaced. 

The exterior coating is in good to excellent condition.  The outside was pressure washed 
approximately 1 ½ years ago; ladders, vents, and interior are reported by staff to be in 
good condition. 
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3.6 PUMP STATION 
Wheeler has one existing pump station.  It is described in the following subsection.  Note: 

elevation data is approximate and is based on pressure readings and estimates.  Key 

elevations should be verified prior to design.  Telemetry is also discussed in the following 

subsection; a general discussion of Wheeler’s telemetry system is included in Section 3.9. 

 
3.6.1 Booster Pump Station 1 & 2 
Location: Dubois Street 

Elevation: 30 feet (estimate) 

Construction Date: 2003 

Pumps from: Lower Pressure Zone 

Pumps to: Upper Pressure Zone (and Jarvis Reservoir) 

 

Pump #1: Peerless C610 AM End Suction Pump 

 5 Hp, 3500 rpm, 110 gpm +/- 

Pump #2: Peerless C610 AM End Suction Pump 

 5 Hp, 110 gpm +/- 

  

Telemetry and Control: 

Telemetry: Radio 

Communicates with: Jarvis Reservoir via City Hall SCADA 

Operational control: Water levels in Jarvis Reservoir 

Alarms: Low flow, high flow, pump fail 

 
Comments.  The pump station works well with few problems.  The main problem has been 
false alarms (false intrusion alarms sometimes when it’s rainy and windy; and false rapid 
loss alarms at Vosburg Reservoir). 

 
3.7 TRANSMISSION AND DISTRIBUTION 

Mains in the City range from 2-inch to 8-inch diameter.  The larger mains include both 

transmission and distribution functions.  Material is primarily PVC, but older asbestos 

cement (AC) pipe is still present in several locations.  A few sections of old 2-1/2 inch 

steel pipe are also present. 
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The 8-inch transmission main from the Joint Water System source delivers water to the City 

via the master meter located at the north end of the City.  The master meter installation 

includes: an 8” butterfly valve with an electric actuator, an 8” magnetic flowmeter, an air 

release valve, and telemetry connections to Wheeler City Hall and to Manzanita’s SCADA 

system that controls well operation. 

 

The system is largely dendritic (characterized by deadend lines) in layout with some interior 

looping of mains.  The dendritic character is functionally mitigated in some areas (of the 

lower pressure zone) by the ability to flow water from either the Joint Water System via 

the master meter or from Vosburg Reservoir. 

 

The City has developed data tables for hydrants and valves in the distribution system.  

These tables are included in Appendix 3.4 for general reference.  

 

In 2013 there were 255 water meters, 209 of which were single-family residential.   

 

A map of the water system is provided as Figure 3.1. 

 

3.8 SERVICE AREAS AND PRESSURE ZONES 
Because of the City’s varying topography and the magnitude of elevation differences, the 

water system is divided into two pressure zones and service areas.  System pressure in each 

service area/zone is largely determined by the associated reservoir: lower zone – Vosburg 

Reservoir (and alternatively Manzanita’s base level reservoir); upper zone – Jarvis 

Reservoir.    
 
The pressure zones are connected via a pressure reducing valve (PRV) located on Hall 

Street.  The PRV is a 6” Cla-Val combination pressure reducing and pressure sustaining 

valve Model 692-01 set to 78 psi upstream and 37 psi downstream.  This is paired, in 

parallel, with a 1 1/2” screw end Cla-Val combination pressure reducing and pressure 

sustaining valve set to 78 psi upstream and 39 psi downstream. 
 
Most customers in Wheeler have pressures of approximately 40-80 psi.  In general, areas 

with high pressures (on the order of 80 psi or more) have individual pressure reducing 

valves on the service lines.  A few lines may have service connections that approach the 

regulatory minimum pressure (as measured at the customer’s meter) of 20 psi. 
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The approximate areal extent of the service areas (pressure zones) is shown in Figure 3.1; 

key elements, elevations, and connections are shown in Figure 3.2. 

 

3.9 SCADA AND TELEMETRY 
Wheeler’s SCADA and telemetry system is radio based.  A general description from the 
City’s Operating Manual is provided below: 

“The water system is automated by measuring critical elements of the system, using 
programmed logic to interpret the data and make decisions, then control devices to keep the 
reservoirs at predetermined levels.  This control network is possible by using remote sites 
linked together using radios to network all the physically separated pumps, valves, 
instrumentation, and control to a central point where everything is coordinated.  The control 
system major components include the well pumps (controlled by Manzanita), the master flow 
station flow meter, valve, control, and radio telemetry, the booster pumps, flow meter, 
controls, and radio telemetry, the Vosburg level, controls, and radio telemetry, the Jarvis 
level, controls, and radio telemetry, the City hall master controls, and radio telemetry, and the 
system control, data collection, and reporting computer. 

The Manzanita system is controlled from Wheeler using separate radio telemetry and a PLC 
inside the flow station telemetry panel.  The radio is tuned to and the PLC is polled by the 
Manzanita master.  The power status, valve open switch, and flow rate are also transmitted to 
Manzanita.  The Pump is turned on by setting a register in the PLC to 1.  The Vosburg 
reservoir low level activates this signal and the high level removes this signal.  As long as the 
master station has power, the valve is fully open, and communication is active, the Manzanita 
system will turn the pump on until requested to be turned off. 

The master flow station controls the valve and measures the flow of water and as stated above 
requests Manzanita to operate the well pump.  The site consists of the flow meter, the valve, a 
PLC, and radio telemetry.  The flow meter reading is totalized for gallons of water.  The local 
PLC performs control of the valve and returns measurements to the master PLC at City Hall.  
The station has battery backup to allow continuous running for a while without AC power.  
The enclosure and telemetry panel have security measures to indicate whether access has 
occurred. 

The Booster Pump station controls water delivery to the Jarvis reservoir.  The site consists of 
a Pump Package which includes two pumps, a flow meter, and switches to indicate a flow 
problem, a PLC, and radio.  The Jarvis low level is transmitted to the Booster station and the 
pumps are automatically turned on to fill the reservoir.  The Jarvis High level is transmitted to 
stop the pumps.  The flow measurement is totalized locally and sent to the master PLC at City 
Hall.  The enclosure and telemetry panel have security measures to indicate whether access 
has occurred.  

The two reservoirs (Jarvis and Vosburg) have pressure transmitters that continuously measure 
the level of the tanks.  The sites consist of a PLC and radio telemetry and transmit the levels 
to the master PLC at City Hall.  The telemetry panels have security measures to indicate 
whether access has occurred.”  
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Initial water system setpoints are included in Appendix 3.5. 

 

Information transmitted from the remote sites to City Hall includes:  

Master Meter: flows, valve open/closed, and security breach 

Pump Station: flows, low suction pressure, low discharge pressure, loss of power, pump 
#1 running, pump #2 running, and security breach 

Reservoirs: reservoir water levels and security breach 

 

The SCADA and telemetry system are at the end of their design life and need to be 
replaced.  The City has implemented some recent (limited) improvements to keep the 
system functional until the Water System Master Plan is completed and the City is ready 
to undertake a more comprehensive replacement of the SCADA and telemetry system. 

 

3.10 WATER USE 
Water use and water demands are discussed in detail in Section 5.  Current annual 

average water demand, as measured at the master meter, is 61,000 gpd. 

 

3.11 WATER QUALITY AND REGULATORY STATUS 
 
3.11.1 Regulatory Overview 
Drinking water quality is regulated at the federal level through the 1974 Safe Drinking 

Water Act and subsequent amendments.  States have the flexibility to develop more 

stringent requirements in addition to the minimum established by the federal regulations.  

In Oregon, the Oregon Health Authority (OHA), Drinking Water Program is responsible 

for administering federal and state regulations of public water systems. Oregon 

Administrative Rules (OAR) Chapter 333 Division 61 includes the rules for public water 

systems.  The complete rules and related data and materials are available directly 

through OHA’s website: 

http://public.health.oregon.gov/HealthyEnvironments/DrinkingWater/Pages/index.asx 

or through an internet search: “OHA drinking water program”. 
 
3.11.2 Water Quality 
Water quality discussed in this section is based on recent data from the well source as 

sampled from appropriate locations in the water system.  Data is from OHA, City of 

Manzanita, and City of Wheeler records. 
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Water quality is generally excellent1 with all chemical concentrations well within 

regulated maximum contaminant limits (MCLs). Most of the tested-for chemical 

concentrations result in no detections. Detected constituents in recent years include the 

following: 

 
Nitrates. For the most recent period reviewed (April 1, 2009 – September 19, 2013) 
five samples averaged 1.14 mg/l with the highest concentration of 1.5 mg/l (April 22, 
2010).  MCL for Nitrate is 10 mg/l. 

 
Radionuclides. A Gross Alpha Particle concentration of 1.00 pCi/l was measured in 
December 2003.  MCL for Gross Alpha is 15 pCi/l.  A Combined Uranium 
concentration of 0.0000062 mg/l was measured in December 2003.  MCL for 
Combined Uranium is 0.03 mg/l. 

 
Disinfection Byproducts. This includes Total Ttrihalomethanes (TTHM) and Haloacetic 
Acids (HAA5).  For the most recent period reviewed (November 2006 – September  
2013) there were no detections of TTHM in five samples from Wheeler’s distribution 
system.  MCL for TTHM is 0.080 mg/l.  For the most recent period reviewed 
(November 2006 – September  2013) there was only one detections of HAA5 in five 
samples.  HAA5 was measured at 0.0014 mg/l in October 2010.  MCL for HAA5 is 
0.060 mg/l. 

 
Lead and Copper. Results for 2013 testing show no detection for lead and 0.1228 
mg/l for copper (highest sample result).  MCL for Lead is 0.0155 mg/l.  MCL for 
Copper is 1.35 mg/l. 

 
__________________ 
1With the notable exception of relatively high CO2 levels – see Section 3.11.4 for discussion 
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Operations staff keeps daily records of turbidity (raw and finished water), pH, 

temperature, and chlorine residual.  Recent data for these parameters are summarized 

in Table 3.4. 

 

Table 3.4: Turbidity, pH, Temperature, and Chlorine Residual at the Well 
 

 
Parameter Maximum Average  

  
Turbidity (NTUs)1  

2013                                               .06                                   .06 
 2012                                               .14                                   .03 
 2011                                               .11                                   .03 
 (Finished) pH (units) 

2013                                               7.96                                 7.4 
 2012                                               7.11                                 6.7 
 2011                                               7.12                                 6.8 
 Chlorine Residual (mg/l) 

2013                                               1.79                                 0.94 
 2012                                               1.29                                 0.92 
 2011                                               1.26                                 0.91 
 1For finished (but unfiltered) water, the turbidity limits are: 1 NTU in 95% of 

samples, and 5 NTU at any one time. 
 
 
3.11.3  Regulatory Status 
The City is in compliance with all water quality related regulatory requirements.  OHA 

classified the well source as groundwater so only disinfection (4-log virus removal) is 

required for treatment.  Water production and treatment, prior to entering Wheeler’s 

water system at the master meter, is the responsibility of the City of Manzanita.  

Wheeler participates financially and is involved with any decisions to add or otherwise 

modify the treatment process, both in accordance with the intergovernmental agreement 

with Manzanita.  Wheeler is responsible for water quality issues within its own water 

system. 

 

3.11.4  CO2 Issues 

The raw water provided by the wells has elevated CO2 levels.  “Elevated” in this case 

means high enough to be problematic.  Measurements of total CO2 in October 2011 
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ranged from 32-56 mg/l.  Associated pH ranged from 6.20-7.45.  More recently, CO2 

levels have increased and raw water pH has dropped as low as 5.6.  These recent 

extremes have been associated with the very low river levels in late summer 2014.  The 

City of Manzanita has coordinated the study and pre-design efforts associated with 

assessing and addressing the high CO2 levels.  The report, recent updates, and 

recommended actions are included in Appendix 3.6. 
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VOSBURG RESERVOIR 

 

 

JARVIS RESERVOIR 
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SECTION 4 | LEVEL OF SERVICE GOALS 

 

4.1 INTRODUCTION 
“Level of service” ultimately refers to the quality of the water service provided to the 

customer, but the phrase also has implications for the City staff that are responsible 
for operating, maintaining, and administering the utility and for elected officials who 

are ultimately responsible for the support and political will to champion the mission 

and needs of the utility.  The provision of clean, healthy drinking water is one of the 
most important services a City provides and, consistent with this importance, the City 

of Wheeler should endeavor to provide a relatively high level of service. 

 
One of the primary objectives for a water system is the protection of public health 
and welfare.  For utilizing and expanding a water system, it is also important to 

minimize adverse environmental impacts.  Various agencies have promulgated rules 

that ultimately support these objectives and, at a minimum, every water system must 
comply with these rules and requirements. 

 
4.2 GENERAL GOALS AND REQUIREMENTS 

General level of service goals and requirements include: 

• Conveyance and delivery (goal): adequate, consistent, and reliable 
delivery of water under all anticipated service conditions; capacity for 
system to deliver maximum day demand (MDD) plus fire flow (FF). 

• Pressurization (requirement): a minimum of 20 psi system pressure must be 
maintained at all times (OAR 333-061-0025); customer services must have 
individual pressure reducing valves if system pressures exceed 80 psi.  
Generally, a goal of a minimum of 40 psi under normal (non-fire flow) 
conditions is preferable if practicably achievable.  The 20 psi minimum 
system pressure requirement extends to the customer water meter. 

• Water quality (requirements): comply with all Oregon Health Authority 
(OHA) requirements (see Section 3.11.1 for discussion).  Water quality also 
includes aesthetic considerations that may or may not be related to specific 
regulatory concerns.  Efforts to maintain or improve the aesthetic quality of 
the water provided is a goal consistent with the provision of a high level of 
service.   

• Fire protection (goal): provide fire protection consistent with American 
Water Works Association (AWWA), Insurance Services Office (ISO), 
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Oregon Fire Code, and local fire department requirements, 
recommendations, and standards. 

• Reliability (goals): reliability as a goal is the ability of the water system 
and City staff to avoid or circumvent problems that adversely impact system 
performance. Reliability is enhanced by routine and timely maintenance and 
replacement, good design and construction, providing adequate water 
supply, providing alternate or backup facilities or equipment, and having a 
contingency plan for efficiently handling specific problems. 

 

4.3 SPECIFIC GOALS 
 
4.3.1 Water Supply 
The water supply components (intake or wells, treatment plant, and transmission) 

should be sized to provide the maximum daily demand (MDD) within a 24-hour 
period.  Sizing should also incorporate consideration of the planning period, design 

life, economics, and plans for future utilization and demands.   

 
4.3.2 Treatment 
In addition to meeting current regulatory requirements, treatment recommendations 
should consider and potentially incorporate, or facilitate incorporation in the future, 

measures to address anticipated regulatory changes (if applicable). 

 
4.3.3 Fire Protection 
Fire protection capabilities are typically based on the ability to deliver a minimum 
specified flow for a minimum specified duration.  Recommended fire flows and 

durations for the City of Wheeler are provided in Table 4.1. 

Table 4.1: Fire Flow Goals 
 
 

 
Land Use 

Fire Flow 
Rate (gpm) 

Fire Flow 
Duration (min.) 

Equivalent 
Volume (gal.) 

Residential 
Single Family/Duplex 1,000 60 60,000 
Multi-Family 1,500

 
120 180,000 

Commercial 2,000 120 240,000 
Industrial 2,000 120 240,000 

 
Actual fire flow requirements are building specific and alternatives may be developed to 

provide some of the requisite protection.  Examples might include an engineered building 
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sprinkler system or an onsite fire pump drawing from a surface water source.  In some 

areas, typically small, peripheral service areas, fire protection may not be available via 
the water system.  Fire protection to these areas is typically provided by a fire department 

equipped with tankers and other equipment for fighting rural fires. Appendix 4.1 includes 

current fire-flow requirements for buildings. 

 
From a fire protection perspective, more fire flow capability is always better; however, no 

specified capability can guarantee protection from all fire-related scenarios. 

 

Fire hydrant spacing for new construction should comply with requirements of the 2010 
Oregon Fire Code (Appendix 4.1). 

 

4.3.4 Storage Reservoirs 
Oregon has no requirement for the provision of finished water storage (reservoirs), but the 
State does have a requirement (OAR 333-061-0025) for maintaining a minimum system 

pressure of 20 psi at all times. Reservoirs are one of the most practical and economical 

means of meeting the pressurization requirement. For purposes of this water master plan, 

reservoir sizing is based on the standard design provision of three times the average daily 
flow plus fire flow reserve (3xADD+FF).  Provision of needed storage capacity is best 

provided with two or more reservoirs (per service area) in order to facilitate service when 

one reservoir is off-line. Generally, more capacity is better from a reliability standpoint; 
however, too much capacity can result in lost chlorine residuals and formation of disinfection 

byproducts. 

 

4.3.5 Pump Stations 
Pump stations (to service areas with reservoirs) should be designed to provide MDD with 
the largest pump out of service.  Pump stations (to service areas without reservoirs) should 

provide PHD with the largest pump out of service.  High service (fire) pumps may be 

provided in cases where they are consistent with the fire protection goals and plans in the 
affected service area.  Pump stations serving areas with no reservoirs or with inadequate 

reservoir capacity should be provided with emergency power generators (or designed to 

facilitate connection to a portable generator). 

 

4.3.6 Transmission and Distribution 
Transmission and distribution mains should be sized according to anticipated hydraulic 

requirements that may include the provision of fire flow. Line velocities are generally 5 fps 
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(feet per second) or less to reduce headloss. Reduction of headloss reduces pumping cost 

and pressure losses; consequently, proper sizing can reduce system operational costs and 
improve fire flow capabilities.  Systems designed to provide fire protection typically utilize 

an 8-inch minimum main size except for parts of a grid with lengths of less than 600 feet 

where 6-inch mains may be acceptable.  AWWA and ISO do not recognize lines of less 

than 6-inch as providing fire protection. 
 
Hydraulics, reliability, and water quality are generally enhanced with a “looped” water 

main configuration that minimizes the occurrence of single-feed or deadend lines.  
Nevertheless, single-feed lines are commonly used for reservoir transmission mains and 

supply transmission mains.  Deadend mains should be avoided, but may be practicably 

unavoidable because of topography and existing development. 

 

4.3.7 Telemetry 
Telemetry should be provided for each key facility including intake pumps, treatment plant, 

pump stations, and reservoirs.  Telemetry provides alarm notification at a minimum.  

Important additional functions may include data acquisition and operational control. 

 

4.4 DESIGN LIFE 
 

Design life (or useful life) refers to the anticipated service life of an item or system 

component. Typical design life values are expressed in terms of “years of service” and 
reflect typical design, material, and construction standards associated with municipal water 

system infrastructure.  Actual years of service may vary greatly according to the service 

demands and conditions – as well as the level of maintenance provided. Typical design 
lives, selected from Asset management: A Handbook for Small Water Systems, September 

2003 (EPA 816-R-03-016), are summarized below: 

 

Wells and Springs 25-35 years 

Intake Structures 35-45 years 

Treatment and Chlorination Equipment 10-15 years 

Storage Tanks (Reservoirs) 30-60 years 

Pumps 10-15 years 

Buildings 30-60 years 

Electrical Systems 7-10 years 

Computers 5 years 
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Transmission and Distribution Mains 35-40 years 

Valves 35-40 years 

Meters 10-15 years 

Service Laterals 30-50 years 

Hydrants 40-60 years 

 

As a concept, “design life” is primarily used for planning and budgeting for replacement or 
significant rehabilitation. As such it is an important consideration in asset management. The 

values are only a starting point and should be adjusted and refined to reflect local 
conditions and experience. 

 

4.5 CITY STANDARDS 
Ordinance No. 81-4 (adopted October 20, 1981) established policies and regulations for 

the City’s water system (Appendix 4.2).  The ordinance is fairly comprehensive in scope, but 
more limited in detail.  For example, the minimum pipe size is simply indicated as “must 

meet City approval”.  City policies for water related public facilities are addressed in the 

City of Wheeler Comprehensive Plan, adopted December 1979 with Amendments through 

January 2010 (Appendix 4.2).  Item 7 under “Policies” is notable in requiring that “Large 

developments or heavy water users shall make equitable contributions to improvement of 

the water system and shall pay all costs associated with extension of water lines.” 

 
The City Standards reflect the City’s desire for a relatively high level of service from all 

new water system related construction within its jurisdiction.  City standards can also be 

used to specify makes and models in order to simplify operations and maintenance and the 
stocking of spare parts.  In such cases, the specification of two or more makes/models will 

allow for competitive bidding. 

 

4.6 INTERGOVERNMENTAL AGREEMENT (IGA) 
An intergovernmental cooperative agreement between the City of Wheeler and the City of 
Manzanita, and related to the Joint Water System, was signed and adopted by both 

parties on October 24, 2000.  A second, and related, intergovernmental agreement 
related to the designation of a person in direct responsible charge (for operation of the 

water system) was signed on March 9, 2005.  Both documents are included in Appendix 

4.3. 
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The “Joint System” is defined to include “the well field, wells, disinfection plant, the 

transmission line from the wells to the intersection of Highway 101 and Highway 53, and 
two (2) master meters.” 

 
Wheeler owns the well field, the access easement to the wells, the wells, and a telemetry 
monitoring station.  Manzanita owns the disinfection plant, telemetry system, the 

transmission line from the wells to the junction with Highway 101, and the two master 

meters.  The transmission main along Highway 101 between Highway 53 and Hemlock 

Street is owned by Manzanita but maintained by Wheeler.  Water rights, certificates, and 
permits are owned by Wheeler. 

 
The intergovernmental agreements also provide for allocation of costs, operations and 
maintenance requirements, and administration of the Joint System. 

 
Decisions on major changes to the Joint System are subject to the approval of both city 
councils.  “Major changes” includes, among other definitions, the addition or discontinuation 

of a water treatment process; and an increase in the number or capacity of the existing 

wells. 
 
The term of the initial IGA is 40 years from the date of the Rural Utilities Service (RUS) loan 

award and cannot be terminated without written consent of RUS. 

 
4.7 CONFORMANCE AND IMPLEMENTATION 

As a general guideline, water systems should be in conformance with the most current 
requirements and standards.  However, as a practical matter many do not, simply because 

the requirements and guidelines have become more stringent over time.  Many 
requirements – typically those associated with the Safe Drinking Water Act (SDWA) and 

Amendments and State (OHA) rules – do require immediate action to correct identified 

deficiencies. Other deficiencies, such as system configuration, material condition, or 

hydraulic deficiencies, may not trigger a regulatory mandate but still reflect a lower level 
of service because of compromised reliability or performance. The condition of mechanical, 

electrical, and telemetry components will also not typically trigger a regulatory mandate, 

but could cause severe problems or hardship to the City if failure occurs. 
 
The promptness with which a community addresses known deficiencies and implements 

needed improvements is itself a measure of the level of service provided. 
  

 

 4:6   PACE | CITY OF WHEELER | WATER MASTER PLAN: SECTION 4 | LEVEL OF SERVICE GOALS 

 



 

SECTION 5 | WATER DEMANDS ANALYSIS 

 

5.1 INTRODUCTION 
 

This section focuses on water demands and usage for the City as a whole.  Water is 
delivered to the City via a master meter and connection to the Joint Water System 

owned and operated by the City of Manzanita.  The analysis focuses on the water 

needs of the City of Wheeler over the planning period and does not include an 

assessment of the demands associated with the Joint Water System. 

 

Water demand analysis uses certain terms and abbreviations with considerable 

frequency.  These terms are summarized below for convenience. 
 

Average Daily Demand (ADD): total usage or production for the year divided by 
the number of days in the year. 
 
Maximum Month Demand (MMD): total usage or production for the month with the 
highest total demand during the year, divided by the number of days in the month. 
 
Maximum Day Demand (MDD): total usage or production for the day with the 
highest demand during the year.  This may also be known or referred to as peak 
day demand. 
 
Peak Hour Demand (PHD): total usage or production for the one-hour period with the 
highest demand during the year. 
 
The demand parameters defined above are typically and variously expressed as: 
Gallons per day (gpd) 
Millions of gallons per day (mgd) 
Gallons per capita per day (gpcd) 

 
5.2 RECENT METERED WATER USAGE 

 
Metered water usage for the period January 2013 to December 2013 is summarized 
by City billing (customer) categories in Table 5.1. Residential and general commercial 

(5/8” meter) usage constitutes the bulk (87.2 percent) of total metered use.  Total 

metered usage, based on a resident population of 415 persons in 2013, ranged from 
68.6 gpcd (in January/February) to 144.4 gpcd (in July/ August) with an annual 

average of 91.8 gpcd. 
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Table 5.1: Recent Metered Water Usage (January 2013 - December 2013) 
 

  A.  Residential and general commercial (5/8" meter) 

Period 

Usage 
 

Percent of 
Overall 

Total Use 

Number of Connections Usage Billed Per Connection 

 (gal) (gpd) (Billed) (Zero use) (gal/2 months) (gpd) 

Jan-Feb 1,506,130 25,528 89.7 218 19 6,909 117 
 Mar-Apr 1,639,120 26,871 88.2 225 13 7,285 119 

May-Jun 2,095,790 34,357 84.6 223 13 9,398 154 
Jul-Aug 3,105,640 50,091 83.6 228 7 13,621 220 
Sep-Oct 2,102,870 34,473 90.6 228 10 9,223 151 
Nov-Dec 1,669,840 27,374 90.3 220 18 7,590 124 
Jan-Dec 12,119,390 33,204 87.2 224 13 9,031 148 

  B. Multi-family and larger commercial 

Period 

Usage 
 

Percent of 
Overall 

Total Use 

Number of Connections Usage Billed Per Connection 

(gal) (gpd) (Billed) (Zero use) (gal/2 months) (gpd) 

Jan-Feb 167,840 2,845 10.0 11  15,528 259 
Mar-Apr 209,740 3,438 11.3 11  19,067 313 
May-Jun 219,170 3,593 8.8 10 1 21,917 359 
Jul-Aug 510,040 8,226 13.7 10  51,004 823 
Sep-Oct 205,390 3,367 8.8 11  18,672 306 
Nov-Dec 152,320 2,497 8.2 10 1 15,232 250 
Jan-Dec 1,464,500 4,012 10.5 11 0 23,246 382 

  C. Other (turned off; collections/moved away; no charge) 

Period 

Usage 
 

Percent of 
Overall 

Total Use 

Number of Connections Usage Billed Per Connection 

 (gal) (gpd) (Billed) (Zero use) (gal/2 months) (gpd) 

Jan-Feb 4,470 76 0.3 4 2 1,118 19 
Mar-Apr 10,220 168 0.5 8  1,278 21 
May-Jun 163,060 2,673 6.6 9  18,118 297 
Jul-Aug 99,660 1,607 2.7 10 1 9,966 161 
Sep-Oct 13,140 215 0.6 3 6 4,380 72 
Nov-Dec 26,850 440 1.5 4 2 6,713 110 
Jan-Dec 317,400 870 2.3 6 2 8,353 137 

  D. Total metered usage 

Period 

Usage 
  (gal) (gpd) (gpcd) 

Jan-Feb 1,678,440 28,448 68.5 
Mar-Apr 1,859,080 30,477 73.4 
May-Jun 2,478,020 40,623 97.9 
Jul-Aug 3,715,340 59,925 144.4 
Sep-Oct 2,321,400 38,056 91.7 
Nov-Dec 1,849,010 30,312 73.0 
Jan-Dec 13,901,290 38,086 91.8 
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5.3 RECENT MASTER METER WATER DEMAND 
 

Wheeler’s master meter records provide water demand data for the portion of water 
originating at the wells and used by Wheeler’s water system.  It reflects metered 

(described in Section 5.2) and unmetered usage, and losses, associated with the City’s 

water system.  Recent master meter water demand is summarized in Table 5.2 and 
Figure 5.1.  Current master meter water demand averages 60,236 gpd; the peak 

day in 2013 was 90,000 gallons. 

Table 5.2: Recent Master Meter Water Demand - City of Wheeler 
 

 
Daily Minimum Daily Maximum Monthly Average Monthly Total Year Total 

Month (gpd) (gpd) (gpd) (gal) (gal) 

2011 

January 29,323 48,871 37,328 1,157,000  

February 27,952 55,810 41,179 1,153,000  

March 27,763 60,437 41,774 1,295,000  

April 31,665 54,560 45,333 1,360,000  

May 51,407 72,248 63,065 1,955,000  

June 40,350 61,740 55,566 1,667,000  

July 47,639 68,916 59,097 1,832,000  

August 42,965 63,752 55,793 1,730,000  

September 47,192 74,222 66,633 1,999,000  

October 39,146 61,777 53,969 1,673,000  

November 36,472 54,461 47,467 1,424,000  

December 37,330 57,546 45,548 1,412,000 18,657,000 

2012 

January 46,146 62,408 51,348 1,592,000  

February 35,961 64,220 53,393 1,495,000  

March 40,180 65,777 56,129 1,740,000  

April 37,225 76,974 58,000 1,740,000  

May 38,264 66,037 55,097 1,708,000  

June 44,909 75,888 51,233 1,537,000  

July 67,777 90,000 74,839 2,320,000  

August 51,257 83,806 69,585 2,157,000  

September 69,660 76,180 73,834 2,215,000  

October 56,054 77,225 68,355 2,119,000  

November 49,348 60,987 52,933 1,588,000  

December 49,596 64,354 52,065 1,614,000 21,825,000 
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Daily Minimum Daily Maximum Monthly Average Monthly Total Year Total 

Month (gpd) (gpd) (gpd) (gal) (gal) 

2013      

January 44,070 62,408 57,581 1,785,000  

February 35,931 60,757 58,357 1,634,000  

March 40,180 65,777 63,000 1,953,000  

April 58,533 85,000 67,533 2,026,000  

May 38,264 66,037 56,226 1,743,000  

June 37,745 75,888 67,000 2,010,000  

July 64,684 90,000 80,419 2,493,000  

August 66,400 77,889 70,548 2,187,000  

September 51,892 63,171 59,233 1,777,000  

October 40,412 55,999 48,742 1,511,000  

November 39,826 49,894 44,333 1,330,000  

December 39,029 66,424 49,581 1,537,000 21,986,000 

 

  
Daily Minimum 

 

 
Daily Maximum 

Max. Monthly 
Average 

Annual  
Average 

Year  
Total 

Year (gpd) (gpd) (gpd) (gal) (gal) 

2011 27,763 74,222 63,065 51,115 18,657,000 

2012 35,961 90,000 74,839 59,795 21,825,000 

2013 35,931 90,000 80,419 60,236 21,986,000 
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Figure 5.1: Recent Master Meter Water Demand - City of Wheeler (Jan 2011- Dec 2013) 
 

 

  

Table 5.3 shows master meter demand versus well production for the period January 
2013 – December 2013. On an annual basis, Wheeler uses 20.4 percent of the total 

well production.  The percent of total well production drops in summer when 

Manzanita is more heavily impacted with tourists and non-resident homeowners. 
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Table 5.3: City of Wheeler Master Meter Demand vs. Well Production  
(January 2013 – December 2013) 

 
 Well Production 

 
Master Meter Master Meter 

Month (gal) (gal) Percent of Total 

January 7,380,100 1,785,000 24.2 
February 6,654,130 1,634,000 24.6 

March 8,428,402 1,953,000 23.2 
April 7,280,715 2,026,000 27.8 
May 8,709,028 1,743,000 20.0 
June 9,678,376 2,010,000 20.8 
July 14,465,300 2,493,000 17.2 

August 13,209,392 2,187,000 16.6 

September 9,237,231 1,777,000 19.2 

October 7,275,097 1,511,000 20.8 

November 8,128,175 1,537,000 18.9 

December 107,585,395 21,986,000 20.4 

 
 
5.4 UNACCOUNTED–FOR WATER 

 
City staff maintain records of all water use (metered and sold, metered but not-sold, 
contractor use, Fire Department use, and estimates of water use or losses associated with 

Public Works activities).  These known uses are subtracted from the overall master meter 

water totals to determine how much water is unaccounted-for or lost.  A certain amount of 
loss is inevitable and depends on many factors such as total pipe length, water usage, and 

water pressure.  OAR 690-086-0150 (4)(e) requires a regularly scheduled and systematic 

leak detection program if an annual water audit indicates that leakage exceeds 10 

percent. 
 
Table 5.4 includes recent estimates of unaccounted-for water.  Recent unaccounted-for 

water is approximately 24 - 36%.   
 
The City completed a leak survey of the water distribution system in April 2012.  Estimated 

leakage in the system was 464,000-745,000 gallons per month (approximately 11-17 
gpm).  The master meter total for the (same) month of April 2012 was 1,740,000 gallons; 

the estimated leakage for the month was therefore 27-43 percent.  This is consistent with 

the 36.1% average unaccounted-for water figure for 2013.  The City has implemented 
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repairs; however, reducing or even maintaining unaccounted-for water percentages require 

a sustained level of effort.  In addition, the computation is highly reliant on complete and 
accurate data.  Any numbers that are utilized in the computation, especially those 

transcribed or copied from other sources, should be double-checked to ensure that 

transcription errors have not occurred.   

 

Table 5.4: Unaccounted-for Water  
 

 
Metered  
Usage1 

Other  
Usage2 

Accounted-for 
Water3 

Master Meter 
Demand Unaccounted-for Water 

Year (gal) (gal) (gal) (gal) (gal) (%) 

2013 13,901,290 146,636 14,047,926 21,986,000 7,938,074 36.1 

2012 14,981,000 1,600,000 16,581,000 21,825,000 5,244,000 24.0 

2011 13,402,110 501,800 13,903,910 18,657,000 4,753,090 25.5 
 
Notes: 1Service meter data.  Includes sold water and metered (but not-sold) water. 

 2Other estimated usage includes: known leaks and overflows, fire-related operations, or maintenance 
and system flushing. 

3Sum of “metered” and “other” totals. 

 

5.5 CURRENT WATER DEMANDS  
 

Current (year 2013) water demands are conservatively estimated from recent master 
meter data primarily to establish a basis for projecting future water demands. Average 

day demand (ADD) is estimated at 61,000 gpd. Maximum month demand (MMD) is 

estimated at 81,000 gpd based on the observed July 2013 demand of 80,419 gpd. 
Maximum day demand (MDD) is estimated at 91,000 gpd (0.14 cfs) based on recorded 

maximum day demands of 90,000 gpd in July 2012 and July 2013. 

 
Demand parameters are often expressed in several different ways.  One expression that 
may not be intuitively clear is the term “gallons per day per equivalent dwelling unit”, 

abbreviated as gpd/EDU.  Generally the term refers to the amount of water used by a 

typical residential unit in one day.  Non-residential water consumption or demand can be 
characterized by dividing the non-residential use by the typical residential use to 

determine the number of residential equivalents.  The total number of EDUs for a city 

includes both the number of residential units and the number of residential equivalents (for 
the non-residential customers or uses).  The actual methodology for calculating EDUs may 

vary from year to year and community to community.  The City of Manzanita and the City 
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of Wheeler have determined the number of EDUs for each city for use in allocating costs 

associated with the Joint Water System.  The Well Site Records for 2012-2013 note 313 
EDUs for Wheeler. 

 
 
Peak hourly demand (PHD) is estimated based on an empirical formula (source: Water 

System Design Manual, Washington State Department of Health, 2001): 
 
PHD = (MDD/1440)[(C)(N)+F]+18 
Where: PHD = Peak hourly demand (gpm) 

C = Coefficient associated with ranges of EDUs 
N = Number of EDUs 
F = Factor associated with ranges of EDUs 
MDD = Maximum day demand (gpd/EDU) 

Current EDUs (equivalent dwelling units): 313 
For a range of N (251 – 500): C = 1.8 and F = 125 
MDD = 91,000 gpd/313 EDUs = 290.7 gpd/EDU 
PHD = (290.7/1440)[(1.8)(313)+125]+18 = 157.0 gpm = 226,000 gpd 

 

Estimated current (year 2013) master meter water demand and associated peaking factors 

are summarized in Table 5.5.  The peaking factors are relatively low.  This could be the 
effects of relatively low summer irrigation use and modest visitor/tourist impacts, or 

relatively high system water losses. 

 

Table 5.5: Estimated Current (Year 2013) Master Meter Water Demand  
 

 

Demand Demand Demand 
Parameter (gpd) (gpcd)1 (gpd/EDU)2 Peaking Factor 

ADD   61,000      147    195      1.0 

MMD   81,000      195    259      1.3 

MDD   91,000      219    291      1.5 

PHD 226,000      545    722      3.7 
  

Notes: 1415 persons. 
 2313 EDUs. 

 

5.6 WATER CONSERVATION 
 

The City’s Water Conservation Management Plan (City of Manzanita/City of Wheeler 

Water Management and Conservation Plan, HGE, Inc., Architects, Engineers, Surveyors & 

Planners 2005 – updated April 2010 by John Handler, City of Manzanita) was prepared 
in conformance with the OAR 690-86-140 rules that were current at the time.  The Water 
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Management and Conservation Plan (WMCP) has not been updated since then.  The 

original WMCP was not formally reviewed and approved by Oregon Water Resources 
Department (OWRD), but was placed on administrative hold pending completion of the 

water right extension process for the well field (Permit G-12196).  The updated Plan was 

also never reviewed; the permit extension process is still ongoing.  After the permit 

extension is granted, the City in conjunction with Manzanita will need to update and submit 
a revised, current WMCP to OWRD.  A copy of the most recent update is included in 

Appendix 5.1. 

 
For general planning purposes, no additional reductions in water demand or unaccounted-
for water are incorporated into the projections for future water demand. Continued 

reductions, however, will reduce the City’s impact on the available water supply capacity 

associated with the Joint Water System and will defer the need to develop additional 
source capacity farther into the future. 

 
5.7 PROJECTED WATER SYSTEM GROWTH 

 
Projected water system growth is anticipated to approximately match that of projected 
population growth. A 0.7 % average annual growth rate (AAGR) is used throughout. 

 
5.8 PROJECTED WATER DEMAND 

 
Projected water (master meter) demands for the Wheeler water system are shown in Table 

5.6.  All parameters noted, except PHD, increase by 0.7% per year for general planning 
purposes and represent an average over the planning period.  Actual system growth may 

be much more rapid, or slower, at times and as such could impact timing of critical 

improvements.  PHD is calculated according to the equation included in Section 5.5. 

 

Table 5.6: Projected Master Meter Water Demand  
 

Year 2013          2019           2024           2029          2034          2064 

Population   415  433       448           464     481           593 

EDUs   313     326            338  350  362            447 

ADD (gpd)      61,000      63,600       65,900       68,200       70,600       87,000 

MDD (gpd)      91,000      94,900       98,300     101,700     105,400     129,900 

PHD (gpd)    226,000    233,100     239,100     245,400     251,900     296,000 

ADD (cfs)  0.09          0.10           0.10            0.11          0.11           0.13 

MDD (cfs)  0.14          0.15           0.15            0.16          0.16           0.20 
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SECTION 6 | WATER SYSTEM ANALYSIS 

 

6.1 INTRODUCTION 
 

This section of the Water Master Plan assumes the reader is familiar with the previous 
sections.  Focus of this section is on evaluations and analyses of the water utility with a goal 

of developing an understanding of current and future needs and developing strategies and 

improvements to address those needs and level of service goals.  Costs, insofar as 

discussed, generally reflect considerations discussed in Section 7.2. 

 
6.2 WATER DEMANDS 

 
Water usage and demands are discussed in detail in Section 5.  Current and projected 

water demands for design purposes are summarized in Table 5.6. 
 
The resulting water demand projections are probably conservative based on the projected 

0.7% average annual growth rate (AAGR) and the assumption, for planning purposes, that 
conservation considerations will not be used to reduce projected water demands.  Metered 

customer demand is reasonable, but unaccounted-for water losses are relatively high; 

consequently, continued efforts at leak detection and correction are needed.  Water 

conservation associated with the correction of water system deficiencies could result in 
significant reductions in water demand as measured at the master meter.  Water losses 

tend to increase over time; consequently, some level of effort is required just to maintain 

the current levels. 

 

6.3 SOURCE AND WATER RIGHTS – RECOMMENDATIONS 
 
6.3.1 Well Source 
The well source, near the Nehalem River, provides relatively high quality water (see Section 
6.4 for discussion) and is currently the City’s only developed source.  This source provides 

water to the Joint Water System and has adequate permitted capacity (3.6 cfs) to provide 
for more than the 20-year planning horizon.  Year 2034 MDD for Wheeler is 105,400 

gpd (0.16 cfs). 

 
For approximately 10 years now, the City of Manzanita and the City of Wheeler have 
been seeking a water rights extension for the wells (Permit #G-12196) that provide water 

to the Joint Water System that serves both cities.  The Cities have also been pursuing 
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changes to the Permit that would provide more certainty with regard to permitted use – 

specifically, minimizing the impact of potential water curtailment requirements. 

   

An application for Extension of Time for Permit #G-12196 was submitted to the Oregon 
Water Resources Department (OWRD) in 2004.  A Water Management and Conservation 

Plan (WMCP) was prepared and submitted to OWRD in 2005 consistent with conditions 

and requirements included in Permit G-12196.  The WMCP was placed on temporary hold 
in 2006; since the permit extension had not yet been issued, placing the WMCP on hold 

would prevent the Cities from having to resubmit the plan and review fees.  The primary 

delay in the extension was associated with a requirement, from new legislation, that the 

Oregon Department of Fish and Wildlife (ODFW) participate in the review process.  Part 
of the problem was a lack of concurrence on what exactly that meant and how to 

implement the requirement. 

 
There have been numerous discussions between the Cities and the agencies regarding the 
status of the extension as well as possible modifications of the permit conditions.  The 

WMCP was updated by Manzanita staff in 2010 and submitted to OWRD.  The next 
update will technically be due in 2015. 

 
The process appears to be approaching a tentative resolution.  ODFW has prepared draft 
calculations for their Fish Persistence review that include water curtailment requirements 

associated with Nehalem River levels.  The calculations are based in part on stream and 

aquifer modelling by OWRD.  The model shows a time lag and associated diminution of the 

well withdrawal impact on Nehalem River flows.  The effect diminishes with sustained 
pumping of the well; consequently, the effect has practical application primarily in 

averaging out the effects of very high withdrawals (occurring over say a holiday weekend) 

on the Nehalem River.  Averaging withdrawals over several days as a basis for permit 
compliance could reduce the impact of potential curtailment on water usage by the Cities.  

ODFW’s advice to OWRD will likely include some reference to this effect. 

  
OWRD will use the ODFW advice to develop fish persistence conditions (as it relates to use 
and curtailment requirements) that will be included in the Proposed Final Order (PFO).  The 

PFO will be issued with a 45-day protest period.  An extension Final Order (FO) will be 

issued afterward.  The FO will likely include a requirement for a new WMCP to be 
completed within 3 years of the FO date. 
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The only certainty associated with future use and expansion of the well supply is that some 

measure of uncertainty is likely to continue.  Curtailment requirements will be included in the 
permit extension.  Whether or not it will be possible to mitigate the curtailment affects so as 

to minimize the impact to local water supply remains to be determined.  Climate change, 

shorter-term weather patterns, and resulting streamflows will continue to be variables.  

Recently (summer 2014), streamflow in the Nehalem dropped below 100 cfs and some of 
the smaller local streams were largely dry. 

 

On the positive side, peak day withdrawals typically occur on or around the 4th of July, a 

time when, because of typically adequate river flows, curtailment is unlikely.  Water 

demands drop off significantly in September, potentially minimizing curtailment affects 
associated with lower late-Summer and early-Fall flows – except when those flows are 

below the senior instream flows.  In addition, current use is only a fraction of the permitted 

capacity. 
 
Permit # G-12196 is junior to the Nehalem instream water right; consequently, the well 

permit includes a requirement that when “senior instream requirements are not met, use will 
be curtailed for all use except human consumption and livestock watering until the instream 

water rights are met.”   Instream requirements increase from 100cfs (July 1st - September 

30th) to 200cfs on October 1st and to 270 cfs on October 16th.  These dates often do not 

correlate with the advent of the first storms and higher streamflows. 
 
The regional water system concept that was the basis for the wells included eventual 

extensions of service to the City of Rockaway Beach and other communities in the region.  
Costs of connecting those communities is potentially high and the potential water use 

restrictions that would likely overlap with periods of high demand could discourage at least 

some future connections.  On the other hand, the regional system may serve as a lifeline to 
those communities if their local sources go dry – however temporarily. 

 
Recommendations: 
 
• Wait to receive the PFO. 
• Review the PFO and consider requesting a hold.  The hold allows the Cities to develop 

additional data, information, approaches, etc. that could be used as a basis for 
modifying the conditions of the permit.  The hold must be for a defined period and 
purpose. 

• Determine what action or activities the Cities will undertake.  This could include 
proposed modifications to the curtailment methodology.  If the Cities want to pursue 
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negotiations that involve other water rights and uses as a way of ensuring minimal 
restrictions on well utilization, they should retain qualified legal assistance. 

• Work with OWRD to implement the Final Order. 
• Be prepared for change and uncertainty.  Water rights and water law are continually 

evolving and what seems certain today may not be tomorrow.  
• Consider pursuing partial perfection of the water right. 

 
6.3.2 Historic Sources 
The City’s historic sources, Gervais Creek and Vosburg Creek, may have some potential for 
future non- potable development to supply water for construction or other purposes (such as 

park irrigation).  The sources could also be used as an emergency water supply in the event 

of contamination or catastrophic damage (possibly associated with a tsunami or a 

Cascadia Subduction Zone earthquake) to the well source.   

 

Vosburg Creek was recently restored for fish habitat.  The work included removal of the 
water supply impoundment, but the City did not cancel its water right and does not construe 

the work as signaling intent to abandon its water right for the Vosburg source.  The City 

does not have a certificate for the Vosburg water right – only a permit.  Currently, the City 
needs a permit extension of time for its Vosburg Creek Permit No. 39355.   

 
Other possibilities for future source development include groundwater development within 
a quarter mile of Gervais Creek or Vosburg Creek in order to potentially utilize the stream 

water right through a transfer process. The viability of groundwater sources in this area has 

not be determined, but is a possibility that could be researched if the need or desire should 
arise. 

 
Water diverted under the Gervais or Vosburg water rights could be used to supplement 
potable water from the well source if curtailment requirements associated with use of the 

well water become too onerous.  Development of these sources would be costly relative to 

the quantity of water available since treatment will be required if a surface water 

withdrawal is developed; treatment may also be required if an alternative groundwater 
withdrawal (well) is developed.  

 
Recommendations: 
 
• Apply to OWRD for a permit extension for the Vosburg permit (No. 39355). 
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6.4 WATER QUALITY 
 
In general, water quality in Wheeler is excellent (see Section 3.11 for discussion).  The only 
notable deficiency is the relatively high CO2 levels in the well water.  pH in the raw well 

water has recently dropped as low as 5.6.  The State requires a minimum pH of 7.2; 

consequently, significant additions of Caustic Soda are needed to adjust the pH.  Costs 
associated with the chemical addition constitute a large portion of the O&M budget 

($32,800 for caustic soda for the period February 2011 to March 2012).   Manzanita has 

experienced water quality problems attributed to the CO2 and Caustic Soda additions.  
This includes: elevated copper levels in the system attributable to corrosion of copper 

service lines; large, but localized increases in pH in parts of the distribution system; and 

aesthetic complaints.  The problem has been studied; the report and recommendations are 

included in Appendix 3.6. 
 
Wheeler has not experienced water quality problems to the extent that Manzanita has, but 

Wheeler contributes its proportional share in paying the high cost of chemical additions 
used to adjust the pH.  Also, high levels of CO2 tend to be corrosive regardless of pH; 

consequently, it would be prudent for the City to work toward resolving the CO2 issue.   

 
Recommendation: 
 
• Work with Manzanita to address the CO2 issue. 

 

6.5 CAPACITY 
 

6.5.1 General 
In a very general sense, capacity of Wheeler’s water system is adequate for the planning 
period.  Capacity, as it pertains to specific elements (supply, distribution, pumping, and 

storage), is discussed in Section 6.7. 

 
6.5.2 Hydraulic Model 
A hydraulic model of the water system was developed primarily to assess general capacity 
and capabilities of the water system.  The model was created using EPANET software.  Both 
the software and the manual are available free on the EPA website 
(http://www.epa.gov/nmrl/wswrd/dw/epanet.html). 

 
The model includes 65 pipes, 54 nodes, 1 PRV valve, and 2 storage reservoirs (Jarvis, and 

Vosburg).  The model is an update of the City’s previous model and includes new 
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construction; main lengths were re-measured and selected node elevations were 

determined or estimated based on City records, the previous model, and Tillamook County 
GIS topographic mapping.  The model schematic and basic data are included in Appendix 

6.1.  

 

6.6 VULNERABILITIES 
 

This section focuses on major vulnerabilities of the water system as a whole; specific 
deficiencies and consequent, or associated, vulnerabilities are discussed elsewhere as 

applicable. 

 
6.6.1 Climate Change 
Climate change forecasts call for increased winter rains and storms, and hotter, drier 
summers.  In addition, sea-level increases of 6-inches to several feet are forecast to occur 

over the next 50 years.  Sources vary considerably on the projections based on the models 

and assumptions utilized.  Increased duration and intensity of winter precipitation could 

result in increased flooding in affected areas and increased slide potential that could 
impact water system facilities and infrastructure.  Sea-level increases and associated salt 

water migration upstream on the Nehalem River are a future possibility; whether or not this 

is a real concern for the aquifer associated with the wells is unknown at this time.  A 

hydrogeological study will be needed if sodium levels show a trend upwards.   

 
6.6.2 Slides 
Slides and slumps are not uncommon in the area and some areas are known to be 

problematic.  The southwest half of the upper pressure zone includes several areas where 
ground movement has caused repeated main breaks and repairs.  The 8” line on 4th Street 

east of Winkler has been notably problematic, as has the 8” line that crosses Gervais 

Creek.  The latter is especially notable since all upper zone service  north and east of 

Gervais Creek is dependent on the integrity this line. 
 

Avoidance of known problem areas is the obvious solution but may not be possible based 

on local service requirements, limited alternatives for infrastructure location, and limited 
knowledge of the slide potential in any given area.  Engineered solutions may be possible, 

but will require geotechnical evaluations of the sites in question.  Slides often occur on a 

geological time scale; consequently, problems may not occur until well into the constructed 
life of the infrastructure. 

 

  

 6:6   PACE | CITY OF WHEELER | WATER MASTER PLAN: SECTION 6 | WATER SYSTEM ANALYSIS  

 



 

6.6.3 Earthquakes 
As noted in Section 2.2.4, the area could be subject to the full force of a Cascadia 
subduction zone earthquake.  Effects of such a quake were recently examined in the 

“Oregon Resilience Plan” prepared by the Oregon Safety Policy Advisory Committee, 

February 2013.  General findings for the Oregon Coast suggest that under current 
conditions, it will take 3-6 months to restore electrical service and 1-3 years to restore 

drinking water service.  Recent studies in Washington County (near Portland) suggest 

extensive damage (breaks) would occur in the distribution system and that earthquake 

mitigation efforts should focus on the water supply.1 
 

Critical facilities are designed to meet seismic code requirements, but no amount of 

engineering or expense can guarantee service after an earthquake of the magnitude 
discussed above.  

 
6.6.4 Infrastructure Deficiencies 
This is a very broad category with most of the specifics more appropriately discussed 

elsewhere (Section 6.7).  Some general comments are warranted here.  Older systems often 

have elements that are functional but of an obsolete design and utilized well beyond the 
intended design life.  These elements can be problematic and costly to maintain, and may 

harbor undetectable material deficiencies that could result in unforeseen and catastrophic 

failures.  For Wheeler, the older elements of the system that are likely fail include the 
telemetry system and the AC mains. 

 
6.6.5 Security 
All water systems have particular susceptibilities to security issues, and these issues are 
typically addressed in a vulnerability assessment and emergency response plan. System 

security has not been evaluated as part of this master plan; the City should review its 
emergency response plan and update it as appropriate. Proposed new water system 

facilities typically include basic security elements (fencing, lighting, locks, and alarms).  

Additional elements can be developed as warranted during the preliminary design phase 

of project development. 

 

6.7 INFRASTRUCTURE 
 
6.7.1 Water Supply 
Capacity of the water supply system is adequate for Wheeler during the planning period.  

Growth in Manzanita, or the addition of new communities to the Joint Water System, could 
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require an expansion of the water supply system during the planning period.  

Opportunities for expanding the well capacity may arise if the well pumps need to be 
replaced or as part of the CO2 removal project.  Depending on the wording of the permit 

extension associated with the wells, it may also be beneficial to increase the system 

capacity and proceed with a partial perfection of the water right. 

 
Infrastructure associated with the water supply system is owned and operated by the City 

of Manzanita per the IGA.  The City of Wheeler should anticipate that system upgrades or 
modifications, including capacity expansions to meet overall system needs, may be needed 

from time to time.  Wheeler pays a proportionate share of all costs associated with the 

supply system, but also receives a share of revenues from communities connected to the 
Joint Water System.  Near-term improvements are focused on a CO2 removal project.  

Manzanita and Wheeler are currently discussing the merits and costs involved. 

 
The master meter has had problems with rats getting into the enclosure.  Efforts to date to 
keep the rats out have not been successful; nevertheless, the City should continue to look for 

ways to keep the rats out.  Advice/assistance from an experienced exterminator could be 

helpful. 
 
6.7.2 Storage 

6.7.2.1 Capacity Analysis 

Total storage capacity of the existing reservoirs is 500,000 gallons (Table 6.1).   
 

  Table 6.1: Existing Reservoir Storage Capacity  
 

Existing Reservoirs Volume (gallons) 

Vosburg 250,000 
Jarvis 250,000 

Total 500,000 

 

For the water system as a whole the recommended storage capacity is three 

times the average day demand (3xADD) plus fire flow (FF).  Recommended FF 

is 2,000 gpm for 2 hours (240,000 gallon reserve). Table 6.2 projects storage 

capacity for the City as a whole.  Capacity is adequate throughout the 

planning period. 
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  Table 6.2: Projected City Reservoir Capacity Needs  
 

 
 

 

 
Average Day 

Demand 
(ADD) 
(mgd) 

3x ADD 
(mgd) 

Reservoir 
Volume 

Needed at 
3xADD + FF 

(MG) 

Existing 
Reservoir 
Volume 
(MG) 

Additional 
Volume 
Needed 
(MG)  

 

  City Total 2013 0.061 
 

0.183 0.423 0.50 -0.077 
City Total 2019 0.064 0.192 0.432 0.50 -0.068 
City Total 2024 0.066 0.198 0.438 0.50 -0.062 
City Total 2029 0.068 0.204 0.444 0.50 -0.056 
City Total 2034 0.071 0.213 0.453 0.50 -0.047 

 

The computations above are for the City as a whole; particular service areas 

(pressure zones) have specific requirements according to the size and type of 

development as well as level of fire protection provided. Wheeler has one higher 

level service area (see Figure 3.1).  Storage requirements for this area are much less:  

60,000 gallons fire reserve (residential 1,000 gpm for one hour) plus 3 x ADD 

(where ADD is conservatively estimated at 25,000 gpd).  Using the methodology 

reflected in Table 6.4 results in a current storage requirement of 135,000 gallons.  

Projected Year 2034 requirements for fire flow plus 3 x ADD , based on 0.7% 

average annual growth rate of the ADD, is 147,000 gallons.  Both are well within the 

capacity of the existing 250,000 gallon reservoir.  The Clinic located in the higher 

service area has an engineered fire suppression system that requires 650 gpm at 20 

psi.  This is easily provided by the water system.  The upper pressure zone also 

provides water to the lower zone via the PRV; consequently, storage capacity in the 

upper pressure zone is available to satisfy storage requirements associated with the 

lower pressure zone. 
 

6.7.2.2 Deficiencies 
The reservoirs were recently cleaned and inspected and are in very good condition 

with few notable deficiencies.   

 

The electrical services for both reservoirs were installed in small buildings associated 

with the old surface water treatment facilities.  More recently, the buildings have 

deteriorated and become rat infested with the rats urinating and defecating on the 
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electrical equipment as well as everywhere else.  City staff were able to successfully 

eradicate the rats from the building near the Vosburg Reservoir and rehabilitate the 

building.  The other building near the Jarvis Reservoir was renovated, but the rats 

were not successfully eradicated and have returned, causing considerable damage to 

the interior.  Additional efforts to locate and eliminate the rat’s means of entering/ 

exiting may be considered; or, preferably, relocation of the service.  The building is 

approximately 20 feet outside of the reservoir’s security fence.  Ideally, the 

relocated service would be within the security fence. 

 

Cathodic protection systems for both reservoirs should be checked by a qualified 

corrosion control specialist to make sure they are working correctly and to identify 

deficiencies that may need to be addressed. 

 

Issues with telemetry are discussed in Section 6.7.5.  
 

6.7.2.3 Recommendations 
 

• Address electrical issues associated with the Jarvis Reservoir.  Budget $5,000. 
This will require coordination with both the electrician and the utility. 

• Have both reservoirs’ cathodic protection systems checked.  Budget $5,000. 
Follow up and budget for recommendations to correct deficiencies. 

 
 

6.7.3 Distribution 

6.7.3.1 General 
An assessment of Wheeler’s distribution system was developed primarily through 

map review, review of recent construction and improvements, modelling (see Section 

6.5.2), and information from staff on problem areas.  Much of the system was 

upgraded and replaced as part of the 2003 improvement project.  Older mains are 

predominantly PVC and AC.  The PVC mains are generally in good condition except 

where land movement has resulted in breaks and repairs.  Local soils are generally 

very acidic and contribute to the degradation of the AC mains; the remaining AC 

mains have been troublesome (breaks) and should be replaced.  There is also an 

old, undersized section of 2-1/2 inch steel pipe that needs to be replaced. 

 

The area that includes Pennsylvania Avenue and adjacent Bayview Street and 2nd 

Street has had many AC main breaks.  Valves on the 4-inch mains no longer function 

and meter connections are failing due to excessive corrosion. 
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The 8-inch PVC main that runs along 4th Street just east of Winkler Street has had 

several breaks and repairs due to ground movement.  Addressing the issue would 

require a geotechnical evaluation to determine how best to stabilize the area or 

mitigate the effects.  No specific actions are recommended at this time, but may be 

necessary if the area becomes notably more active. 

 

Another area to watch for ground movement is the line along 3rd Street that crosses 

Gervais Creek.  This main has also experienced many main breaks and repairs. 

 

Modelled results for selected locations in the existing system are indicated in Table 

6.3 below.  Results for the future system that includes recommended improvements 

(see Figure 6.1) are shown in Table 6.4. 

 

  Table 6.3: Existing Water System Model Runs 
 

Run 
No. 

Node Location Zone Target Fire 
Flow 
(gpm) 

Residual 
Pressure 

(psi) 

Limiting Pressure Maximum Velocity 

(psi) @Node (fps) @Pipe 

1 13 4th St., west of Vosburg 
St. 

Upper 1,000 54.4 23.7 29 6.5 P20, P21 

2 23 2nd St. and Fir St. Upper 1,000 80.6 13.1 29 8.5 P40 

3 23 2nd St. and Fir St. Upper 500 96.9 25.0 29 4.3 P40 
4 28 4th St. and Alder St. Upper 1,000 28.8 9.7 29 6.4 P44 
5 28 4th St. and Alder St. Upper 500 39.1 24.0 29 3.2 P44 
6 47 4th St. and Hemlock St. Upper 1,000 21.6 2.2 48 14.3 P42 
7 47 4th St. and Hemlock St. Upper 500 71.6 24.9 29 7.2 P42 
8 6 Pennsylvania Ave. and 

Baywood St. 
Lower 1,000 61.5 26.2 3 5.1 P7 

9 19 Hwy 101 and Hall St. Lower 2,000 68.5 26.7 3 9.0 P7 

      12.7 29   
10 19 Hwy 101 and Hall St. Lower 1,000 77.0 21.5 14 4.5 P26 

11 32 Hwy 101 and Rector St. Lower 2,000 61.1 12.7 29 12.9 P16 
      17.2 14   
      17.8 41   
12 32 Hwy 101 and Rector St.   Lower 1,000 81.1 24.9 29 6.5 P16 

13 23 Hwy 101 and Rector St.   Lower 2,000 68.3 17.0 29 11.0 P16 

      18.7 14   
      25.5 41   
14 50 Ridgeview Ct. and 

Ridgeview Pl. 
Lower 1,000 48.6 24.9 29 11.4 P60 

Model: Existing System: Vosberg Res. @ 11’; Jarvis Res. @ 14’; Master Meter off; 
Pump Station off; 2034 MDD 
Note #1: for Run #13 only, add 300 gpm via master meter. 
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  Table 6.4: Future Water System Model Runs 

 
Run 
No. 

Node Location Zone Target Fire 
Flow 
(gpm) 

Residual 
Pressure 

(psi) 

Limiting Pressure Maximum Velocity 

(psi) @Node (fps) @Pipe 

15 13 4th St., west of Vosburg 
St. 

Upper 1,000 59.6 26.2 29 6.5 P21 

16 23 2nd St. and Fir St. Upper 1,000 94.0 23.4 29 5.4 P40 

17 28 4th St. and Alder St. Upper 1,000 38.1 22.9 29 3.4 P64, P46 

18 47 4th St. and Hemlock St. Upper 1,000 79.6 23.1 29 4.2 P45 

 
Model: Future System; Vosberg Res. @ 11'; Jarvis Res. @ 14'; Master Meter off; Pump 
Station off; 2034 MDD 
(Existing model pipes opened: P5,P6, P37, P62, P63, P64, P65) 
(Existing model pipe diameter changes: P7: 8"; P12: 8"; P36: 6"; P32: 8"; P33: 8"; 
P42: 8"; P53: 6"; P58: 8") 
 
In general, the model was run with conservative assumptions that the master meter 

and pump stations were off and that tank levels were approximately half full (+/-).  

Actual system operation would typically provide the system with approximately 350 

gpm via the master meter and 110 gpm via the pump station.  The PRV was 

operational in the model and provided water from the upper system to fire flows 

modelled in the lower system. 

 

Water systems are required to maintain a minimum system pressure at all times of 

20 psi (as measured at the customer service meters).  Node 29 represents the high 

point terminus of the line that extends up Alder Street.  Difficulty in achieving 

targeted fire flows in selected areas of the City is indicated by the low residual 

pressures associated with this node.  Adequate residual pressure at node 29 was 

achieved at half the desired fire flow for some runs.  Adding the master meter flow 

for run #13 made a significant improvement, but was still shy of the 20 psi minimum.  

The recommended improvements (see Figure 6.1) result in adequate residual 

pressures at node 29 for all modelled fire flows.   

 

Unaccounted-for water losses currently total 36.1% and suggest that the water 

system may have excessive losses.  Previous losses were approximately 24% and the 

City conducted a comprehensive leak detection program and addressed the noted 

deficiencies.  Data for calculating the losses are, in part, transcribed from other 
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sources.  It is possible that a transcription error occurred, resulting in the high figure.  

The City should carefully assemble and check the relevant data for an upcoming 6 

month period to allow recalculation of the loss percentage.  If the losses are in excess 

of 10%, the City should plan and budget for a new round of leak detection.  Follow 

up replacement of leak-prone lines should also reduce water losses as well as O&M 

costs associated with emergency main repairs. 
 

6.7.3.2 Recommendations 
 

• Recommended distribution improvements are included in Table 7.1 and shown in 

Figure 6.2. Improvements numbered 11, 12, 13, and 14 are for loop completion 

in the upper pressure zone.  These improvements are intended as a guide for 

potential future development in these areas so that any proposed main 

construction is consistent with overall water system objectives and not just the 

more limited needs associated with a particular development.  Some of the 

areas involved have issues with ground movement that may require additional 

provisions that could significantly increase the feasibility and costs of 

construction.  Project 13 is notable in providing an alternate feed across Gervais 

Creek. 

• Check unaccounted-for water losses and budget $5,000 for leak detection if 

losses exceed 10%. 
 

6.7.4  Pumping 
The booster pump station has generally functioned well and is in very good condition.  
Problems have been limited to occasional false intrusion alarms associated with high wind 

and rain events.  There are no capacity issues. 

 
6.7.5 SCADA and Telemetry 
The existing radio based SCADA and telemetry system has been increasingly problematic 
and unreliable.  City staff have implemented some short-term fixes, but the entire SCADA, 

telemetry, and central computer system needs to be replaced.  Conversations with 
Manzanita staff indicate a high degree of satisfaction with a new Swampfox installation.  

A new Swampfox system was also recently purchased by the Neah-Kah-Nie Water District.  

Neah-kah-Nie’s system is very similar to what Wheeler would need: four remote units and 

one central unit.  Estimated cost including a new computer and software is $27,000.  
Product literature for the Swampfox system is included in Appendix 6.2. 
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6.8 WATER SYSTEM MANAGEMENT 

 
6.8.1 Planning 
The City’s Water Conservation Management Plan (WMCP) was completed in 2005 and 

updated in 2010 (see discussion in Section 5.6).  The Plan will need to be updated as part 

a follow up to the well permit extension of time application.  The WMCP is for the Joint 

Water System; Wheeler will be responsible for its share of the costs per the IGA.  Scope 

and cost for the updated WMCP will depend on wording of the proposed final order for 

the permit extension, whether or not Manzanita has completed a recent update of its water 

system master plan, and if additional studies (such as environmental or hydrologic) are not 

needed for OWRD approval of the final document. 

 

A general recommendation is to update the Water Master Plan every 5- 10 years 

depending on the extent of changes to the community and water system.  The next update 

should be undertaken by year 2024.  Budget $50,000 - actual cost may vary according to 

issues and level of detail desired. 

 
6.8.2 Asset Management 
The City should consider developing an asset management program. Asset management is 

a proactive approach that estimates when critical upgrades or replacement of 

infrastructure is needed based on condition and design life. It allows the utility to plan well 

in advance of need and therefore budget more effectively.  It also helps minimize 

management by crisis or urgent need.  Initial efforts can be quite labor intensive, since a 

detailed inventory that includes each component in the water system must be made along 

with an evaluation of the assets condition and remaining life. 

 
Periodic leak detection surveys of the water system are recommended as general 

practice to maintain or possibly reduce overall system water losses.  It can also provide 

data for an asset management program for refining the design life estimates for local 

conditions, and for prioritizing replacement projects.  Many communities have found the 

costs of leak detection to be largely offset by the savings in cost associated with the 

otherwise lost water. 

 
6.8.3 Operations and Maintenance (O&M) 
Most of the recommended capital improvements will not result in increased O&M costs; 

however, O&M costs are subject to inflationary pressures, so annual increases are typically 

required.  Budgets and water rates are typically adjusted to take recent or anticipated 

  

 6:14   PACE | CITY OF WHEELER | WATER MASTER PLAN: SECTION 6 | WATER SYSTEM ANALYSIS  

 



 

changes into account; however, system deficiencies that have not been addressed can 

increase O&M costs.  This may occur in ways and to an extent not easily foreseen; and 

may take the form of emergency (overtime) call outs and extra cost, interim measures that 

may be needed until the problem can be addressed correctly, and un-budgeted 

emergency projects of potentially significant expense.   Over time, such costs can add 

significantly to the overall utility budget. 

 

From an O&M standpoint, there are additional tasks that the City could and should be 

doing: 

• Valve exercising (once per year on main lines and once every 3-4 years on other lines). 
• Hydrant exercising (once per year) and repairs as needed. 
• Periodic flushing of deadend lines. 
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SECTION 7 | CAPITAL IMPROVEMENT PLAN (CIP) 

 

7.1 INTRODUCTION 
This section focuses on recommended capital improvements.  The CIP is not exhaustive and 

does not include many smaller projects or elements that would be more properly 
characterized as general O&M.   

 
7.2 OPINIONS OF PROBABLE COST (OPCs) 

 

7.2.1  Introduction 
Opinions of probable cost (OPCs) developed in the Water Master Plan are preliminary in 

nature and based on the level and extent of planning completed. It will be necessary to 

update costs as specific projects proceed and a more detailed understanding of the issues 

and opportunities is developed.  

 

For general planning purposes, contingencies, engineering, and administration costs are 

determined on a percentage-of-construction cost basis (see Sections 7.2.3-7.2.5).  This is 

generally most accurate for larger projects.  Smaller projects, undertaken independently, 

may have additional costs associated with mobilization and/or economics of scale. 
 

7.2.2  Construction Cost 
Construction costs in the Plan are based on preliminary layouts and design parameters 

developed, construction bids for similar work, published cost guides, and the author’s 

experience within the State of Oregon. It is common practice to relate the costs to a 

specific index that tracks changes in the national economy. A commonly referenced index is 

the Engineering News Record (ENR) Construction Cost Index. All costs in this Plan are 

referenced to the September 2014 ENR Construction Cost Index of 9870. Costs in the Plan 

can be updated in the future by multiplying the Plan cost by the current index value and 

dividing by 9870. This approach is generally valid for a 2 to 3 year period, after which 

the costs should be updated by an engineer. Construction bids and consequent costs can 

vary markedly according to the actual and perceived market and economic trends, level of 

competition, project size, etc; this is particularly the case during periods of economic 

uncertainty or volatility. 
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Since the Engineer has no control over the cost of labor, materials, equipment or services 

furnished by others, or the future contractor’s methods for determining prices or competitive 

bidding or marketing conditions, the Engineer’s opinion of probable “total project cost and 

construction cost” provided herein is made on the basis of the Engineer’s experience and 

qualifications and represents the Engineer’s best judgment as an experienced and qualified 

professional engineer familiar with the construction industry as it relates to water system 

improvements. The Engineer cannot and does not guarantee that proposals, bids, or actual 

total project or construction costs will not vary from the opinion of probable costs prepared 

herein. 

 
7.2.3  Construction Contingencies 
The Plan includes a contingency factor of 20 percent of the construction cost to allow for 

variables associated with the bid and construction process, consistent with the level of 

planning included. 
 
7.2.4  Engineering, Construction Observation, & Construction Management Costs 
The Plan includes a general planning allowance of 20-25 percent of the construction cost 

for engineering, construction observation, and construction management.  The higher 

percentage is typically associated with more complex mechanical and electrical work. 
 
7.2.5  Legal and Administrative Costs 
An allowance of 5 percent of the construction costs is included for legal and administration 

costs. 

 
7.2.6  Other Costs 
Other costs may include specialized studies, property or right-of-way acquisition, specific 

equipment or supplies, fees, and other items that are not part of the specific categories 

discussed above. 

 

Typically, these other costs are listed individually in the OPC. 
 
7.3 CAPITAL IMPROVEMENTS 

Recommended capital improvements are summarized in Table 7.1.  Table 7.1 includes 
(referenced) Section and Figure numbers - where projects are described or shown in more 

detail.  The table was created in Microsoft Excel; a copy of the spreadsheet file has been 

provided to the City. It allows staff to modify the CIP implementation schedule and update 

costs by entering a current Engineering News Record (ENR) Construction Cost Index.  The 
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spreadsheet uses the ratio of the current ENR, and the October 2013 reference ENR, to 

update costs.  All costs in the table are referenced to the October 2013 ENR; annual 
updates of the CIP costs can facilitate project budgeting, planning, and implementation.  

The table also allows the work and costs for any project to be allocated to any year or 

even several years according to main length or percentage of the project to be 

undertaken. 

 

Note some recommended projects are not entered in the table because an alternative 
needs to be selected or an evaluation needs to be completed.  The CIP table can be 

updated as project details are developed. 

 

Near-term projects that may be entered in the table as the project timing, scope, and cost 
become more defined include: 

• Water right permit extension for the wells 

• CO2 removal project 

• Water Management and Conservation Plan 

 
These projects are associated with the Joint Water System and as such Wheeler’s cost is 

based on the cost share provisions of the IGA.  Only Wheeler’s share of the cost should be 
entered in the CIP. 

 
All projects should include a pre-design element that verifies any critical project 

requirement or data need such as key elevations, pipe size/material/location, operation 

characteristics, etc. 

 
7.4 PROJECT PRIORITIZATION 

Some projects are noted as high priority in Table 7.1; the high priority designation is based 
on current condition or current lack of capacity.  Ideally, these projects will be addressed 

as soon as possible, possibly as one large, or several smaller, project(s).  Deferral of these 

projects will result in a lower level of service and, depending on the particular projects, 

leave the City vulnerable to system or equipment failures.  Project prioritization should 
ultimately be reflected in the CIP scheduling. 

 

City staff provided input on project prioritization (primarily for water main improvements) 

in relative terms of “low, medium, or high” priorities.  A more precise assignment to specific 
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years was not provided.  There are some current developments and concerns that could 

affect the scheduling; consequently, a tentative CIP is offered that provides for: 
 
High Priority Projects (implementation year 2015-2019) 

Medium Priority Projects (implementation year 2020-2025) 

Low Priority Projects (implementation year 2026-2034) 

 

For high priority projects, all projects are entered under year 2015 – though it is 
understood that implementation will actually occur between 2015 and 2019.  The CIP 

table, as previously noted, is in a spreadsheet format that can be readily updated or 
modified as needed by the City.  The CIP and any subsequent modifications will need to be 

adopted by the City prior to use for SDC purposes. 

 
7.5 FINANCING AND IMPLEMENTATION  

Implementation and financing are discussed in Section 8. 
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Table 7.1: City of Wheeler CIP (All costs in current dollars) Reference September 2014 ENR CCI: 9870 Current ENR CCI: 9870 City of Wheeler Water System Master Plan 2014 Distribution Improvements
(September 2014)

Unit
Costs Project New Unit Construction Total            Implementation (LF and Total Cost)         CIP Totals

Sep 2014 Project Reference Project Name Diameter Length Cost Cost Cost 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020-25 2020-25 2026-34 2026-34 Length Cost
($/LF) Priority Number (Description) (in.) (LF) ($/LF) ($) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($)

$130 H 1 Bayview Loop 6 880 $130 $114,400 $165,880 880 $165,880 $0 $0 $0 $0 $0 $0 880 $165,880
Project replaces old 4" AC mains on Bayview Street and 2nd Street, west of Pennsylvania Ave. with new 6" line and hydrant.  New line will complete loop and connect to new lines on Pennsylvania Ave.  (Ex. 4" valves don't work; lots of breakage on old AC line.)

140 H 2 Pennsylvania Ave. (South) 8 1,080 $140 $151,200 $219,240 1,080 $219,240 $0 $0 $0 $0 $0 $0 1,080 $219,240
Replace old 8" AC line on Pennsylvania Ave. between Dichter Dr. and 2nd Street.  (Lots of breakage on old AC line.)  New hydrant provides fire protection.

140 H 3 Pennsylvania Ave. (North) 8 330 $140 $46,200 $66,990 330 $66,990 $0 $0 $0 $0 $0 $0 330 $66,990
Replace old 6" AC line along Pennsylvania Ave. between 2nd Street and existing 6" PVC line north of Bayview Street.

140 M 4 Gamble Street 8 340 $140 $47,600 $69,020 $0 $0 $0 $0 $0 340 $69,020 $0 340 $69,020
Replace 4" PVC with " line and fire hydrant.  Provides better fire protection to homes in the vicinity.

130 M 5 2nd Street (Fir - Gregory) 6 180 $130 $23,400 $33,930 $0 $0 $0 $0 $0 180 $33,930 $0 180 $33,930
Replace existing 4" line with 6".  Improves local hydraulics.

140 H 6 Rector Street (West) 8 300 $140 $42,000 $60,900 300 $60,900 $0 $0 $0 $0 $0 $0 300 $60,900
Replace old 4" and 6" AC lines on Rector Street between Hwy 101 and 1st Street.

130 H 7 Rector Street (East) 6 220 $130 $28,600 $41,470 220 $41,470 $0 $0 $0 $0 $0 $0 220 $41,470
Replace old 4"  AC line on Rector Street between 1st Street and 2nd Street..

140 M 8 3rd Street (Alder - Gregory) 8 170 $140 $23,800 $34,510 $0 $0 $0 $0 $0 170 $34,510 $0 170 $34,510
Replace 4" PVC  along 3rd Street with 8" between Alder Street and Gregory Street.  Improves local hydraulics.

130 H 9 3rd Street (Spruce - Hemlock) 6 350 $130 $45,500 $65,975 350 $65,975 $0 $0 $0 $0 $0 $0 350 $65,975
Replace old 4" AC line along 3rd Street between Spruce Street and Hemlock Street.  

140 H 10 Hemlock Street 8 370 $140 $51,800 $75,110 370 $75,110 $0 $0 $0 $0 $0 $0 370 $75,110
Replaces old 2-1/2" steel main with 8" lineand terminal hydrant.  Improved service and fire protection.

140 L 11 3rd Street (Winkler - East) 8 1,000 $140 $140,000 $203,000 $0 $0 $0 $0 $0 $0 1,000 $203,000 1,000 $203,000
Proposed main for upper pressure zone loop completion and expanded service.  Along 3rd Street from Winkler Street, east to existing 8".  Area currently undeveloped.  Anticipate construction by developer.  No current development plan. 

140 M 12 4th Street (Rowe - West) 8 500 $140 $70,000 $101,500 $0 $0 $0 $0 $0 500 $101,500 $0 500 $101,500
New 8" line along 4th Street from Rowe Street, west to the existing 8" line on 4th Street.  Enhances fire flow and service to vicinity of Hospital.  Also part of planned larger diameter loop in the upper pressure zone.

140 M 13 4th Street (Rowe - East) 1,530 $140 $214,200 $310,590 $0 $0 $0 $0 $0 1,530 $310,590 $0 1,530 $310,590
Proposed main for upper pressure zone loop completion and expanded service.  Along 4th Street from Rowe Street, east to existing 8" line.  Area currently undeveloped.  Anticipate construction by developer.  No current development plan. 

140 M 14 4th Street (South of Spruce) 8 950 $140 $133,000 $192,850 $0 $0 $0 $0 $0 950 $192,850 $0 950 $192,850
Proposed main for upper pressure zone loop completion and expanded service.  Along 4th Street from Spruce Street, south to existing 8" line.  Area currently undeveloped.  Anticipate construction by developer.  No current development plan. 

Distribution Totals 8,200 $1,131,700 $1,640,965 3,530 $695,565 0 $0 0 $0 0 $0 0 $0 3,670 $742,400 1,000 $203,000 8,200 $1,640,965

Constr. Total Miscellaneous
Costs Costs Plan Construction Total            Implementation (% and Total Cost)         CIP Totals

Oct 2013 Oct 2013 Project Project Name Section # ENR Cost Cost 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020-25 2020-25 2026-34 2026-34 Cost
($/LF) ($/LF) Priority (Description) Reference Ratio ($) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (%) ($)

$0 $5,000 H Jarvis Reservoir Electrical Service 6.7.2.3 1.000 $0 $5,000 100 $5,000 $0 $0 $0 $0 $0 $0 100 $5,000
Fix building that houses the reservoir's electrical service or relocate service.

$5,000 H Reservoir Cathodic Protection 6.7.2.3 1.000 $0 $5,000 100 $5,000 $0 $0 $0 $0 $0 $0 100 $5,000
Check cathodic protection at reservoirs.  Budget may need adjusting based on findings and follow up work needed.

$27,000 H SCADA and Telemetry Improvements 6.7.5 1.000 $0 $27,000 100 $27,000 $0 $0 $0 $0 $0 $0 100 $27,000
Replaces old Plan that is out-of-date.

$12,000 H Water Rate Study 8 1.000 $0 $12,000 100 $12,000 $0 $0 $0 $0 $0 $0 100 $12,000
Prepare a new water rate study.

$8,000 H System Development Charge Study 8 1.000 $0 $8,000 100 $8,000 $0 $0 $0 $0 $0 $0 100 $8,000
Prepare a new water SDC study and methodology.

$50,000 L Water Master Plan Update 6.8.1 1.000 $0 $50,000 $0 $0 $0 $0 $0 100 $50,000 $0 100 $50,000
Periodic update of Plan.  Actual budget should be adjusted as needed to reflect theanticipated level of effort required.

Miscellaneous Totals $0 $107,000 $57,000 $0 $0 $0 $0 $50,000 $0 $107,000

CIP Total $1,131,700 $1,747,965 $3,530 $752,565 $0 $0 $0 $0 $0 $0 $0 $0 $3,670 $792,400 $1,000 $203,000 $8,200 $1,747,965



 

SECTION 8 | RATES AND FINANCING 

 

8.1 RECENT WATER FUND BUDGETS  

The City’s Water Operating Fund is funded primarily through water user fees (water 
rates).  Recent budgets for the fund are shown in Table 8.1. 

 

  Table 8.1: Water Operating Fund Budgets 
 

 Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year 

Description 2010-2011 2011-2012 2012-2013 2013-2014 

Resources     
Beginning Total $82,563 

 

$111,204 $80,808 $65,319 
Transfers In $30,000 $0 $0 $0 
Revenue     

User Fees $128,920 $116,501 $119,511 $119,868 
Other $15 $879 $796 $732 

 Revenue Total $128,935 $117,380 $120,307 $120,600 

Resources Total $241,498 $228,584 $201,115 $185,919 

     
Expenses     

Transfers Out $44,520 $38,000 $38,000 $23,000 

Expenditures     

Personal Services $16,043 $18,700 $19,892 $21,405 

Materials and Services $66,623 $91,076 $77,904 $87,945 

Capital Outlay $3,108 

 

$0 $0 $0 

Expenditures Total $85,774 $109,776 $97,796 $109,350 

Expenses Total $130,294 $147,776 $135,796 $132,350 

     

Revenue - Expenditures $43,161 $7,604 $22,511 $11,250 

Resources - Expenses $111,204 $80,808 $65,319 $53,569 
 

For the four fiscal years shown, “Resources minus Expenses” show a steady decline 

indicating insufficient resources and signaling a need to raise water rates.  
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8.1.1 Water Capital Improvement Fund 
The City’s Water Capital Improvement Fund is funded primarily through system 

development charges (SDCs) and transfers in from other sources.  Recent budgets for 

the fund are shown in Table 8.2. 

 

  Table 8.2: Water Capital Improvement Fund Budgets 
 

 Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year 

Description 2010-2011 2011-2012 2012-2013 2013-2014 

Resources     
Beginning Total $116,636 $146,156 $163,466 $183,922 
Transfers In $89,520 $20,000 $20,000 $5,000 
Revenue     

SDCs $0 $0 $0 $0 
Other $0 $420 $457 $946 

Revenue Total $0 $420 $457 $946 

Resources Total $206,156 $166,576 $183,923 $189,868 

     
Expenses     

Transfers Out $60,000 $0 $0 $0 

Expenditures     

Materials and Services $0 $0 $0 $29,222 

Capital Outlay $0 $3,111 $0 $0 

Expenditures Total $0 $3,111 $0 $29,222 

Expenses Total $60,000 $3,111 $0 $29,222 

     

Revenue - Expenditures $0 -$2,691 $457 -$28,276 

Resources - Expenses $146,156 $163,465 $183,923 $160,646 
 

The Capital Improvement Fund budget appears healthy.  A total beginning balance 

of $160,646 is available for fiscal Year 2015. 
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8.1.2 Water Debt Service Fund 
The City’s Water Capital Improvement Fund is funded primarily through property 

taxes and transfers in from other sources.  Recent budgets for the fund are shown in 

Table 8.3. 

 

  Table 8.3: Water Debt Service Fund Budgets 
 

 Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year 

Description 2010-2011 2011-2012 2012-2013 2013-2014 

Resources     
Beginning Total $3,499 $6,188 $9,328 $12,650 
Transfers In $4,000 $4,000 $4,000 $3,000 
Revenue     

Property Taxes $60,414 $60,765 $60,861 $61,053 
Other $0 $100 $185 $187 

Revenue Total $60,414 $60,865 $61,046 $61,240 

Resources Total $67,913 $71,053 $74,374 $76,890 

     
Expenses     

Transfers Out $0 $0 $0 $0 

Expenditures     

Debt Service $61,725 $61,725 $61,724 $61,725 

Expenditures Total $61,725 $61,725 $61,724 $61,725 

Expenses Total $61,725 $61,725 $61,724 $61,725 

     

Revenue - Expenditures -$1,311 -$860 -$678 -$485 

Resources - Expenses $6,188 $9,328 $12,650 $15,165 
 

The Water Debt Service Fund appears healthy with a limited amount of transfers in to 
supplement the slightly inadequate property tax totals.  Property taxes in fiscal year 

2014 were $61,053.  
 
8.2 CURRENT WATER RATES 

 
8.2.1 Rate structure 
The City of Wheeler’s current (effective January 1, 2006) water rate schedule is 
included in Appendix 8.1. Rates are based on a base monthly service charge 

associated with a customer class and further adjusted according to meter size.  To the 
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base charge is added water usage rate of $0.0028 per gallon.  Base charge for 

residential and general commercial (less than 1” meter) is $20.70. 

 

8.2.2 Rate Revenue 
For the fiscal year ending June 30, 2013, total rate revenue was $119,511. 

 

For approximately the same timeframe, the City averaged 224 residential and general 

commercial (5/8” meter) accounts with an average of 4,516 gallons per account per month 

(computed from figures in Table 5.1).  With the current rate structure, this yields an 

average, residential account, monthly billing of $33.34 ($20.70 base plus $12.64 usage). 

Funding agencies often evaluate a City’s rates based on a per EDU residential monthly 

billing associated with 7,500 gallons); for Wheeler, this billing would be $41.70. 
 

8.2.3 Comments 
Based on a review of the Operating Fund budgets, the City needs to increase rates.  

The rate increase should cover both existing needs and provide for debt service on 
planned improvements (to the extent that they will be funded with loans).  A water 

rate study is recommended.  Estimated cost for the rate study is $12,000. 

 

Rates provide approximately 2/3 of the overall water utility revenue with the other 

approximate 1/3 provided through property taxes.  State and Federal funding 
agencies take property taxes into account as well as rates when determining a 

communities’ eligibility for grants and more favorable terms. 

 
8.3 CURRENT SYSTEM DEVELOPMENT CHARGE (SDC) 

Wheeler’s current Water SDC is $3,670 for a standard residential or small 
commercial water meter (5/8” x ¾”).  The SDC increases with increasing meter size.  

SDCs were last reviewed in “Proposed Water System Development Charges”, 
October 19, 1999 by Lee Engineering, Inc. (see Appendix 8.2).  SDCs utilize an 

approved capital improvements plan as the basis for the SDC cost computation. As 

SDCs are based in part on anticipated project costs, the City should consider revising 

the SDC after the Water Master Plan has been adopted.  Estimated cost for a water 
SDC update is $8,000. 

 
8.4 O&M CONSIDERATIONS 

The recommended capital improvements will not result in increased O&M costs; 
however, O&M costs are subject to market changes and inflationary pressures, so 
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annual increases are typically required. Budgets and water rates are typically 

adjusted to take recent or anticipated changes into account; however, system 
deficiencies that have not been addressed can increase O&M costs in ways and to an 

extent not easily foreseen.  This may take the form of emergency (overtime) call outs 

and extra cost, interim measures that may be needed until the problem can be 

addressed correctly, and un-budgeted emergency projects of potentially significant 
expense.   Over time, such costs can add significantly to the overall utility budget. 

 
8.5 CAPITAL IMPROVEMENT FINANCE 

 
8.5.1 Introduction 
Major capital improvements are typically too expensive to fund exclusively with 
accumulated reserves.  Such projects are often most economically financed through 

programs offered by various State and Federal agencies, or a mix of public and 
local financing. The following discussion identifies potential sources of that funding. 

 
8.5.2 Public Works Funding Sources 
This section includes a brief description of several funding programs that are likely to 
best meet Wheeler’s needs. Additional programs are described in Appendix 8.3 

which includes an excerpt from the Rural Community Assistance Corporation’s (RCAC) 

most recent edition of “Oregon Water & Wastewater Funding and Resource Guide” 
last updated in April 2014. 

 

Safe Drinking Water Revolving Loan Fund (SDWRLF) is funded by EPA grants and 

from the (Oregon) Water/Wastewater Financing Program.  The program is managed 

by Oregon Health Authority (OHA); the loans are managed by Infrastructure Finance 

Authority (IFA), a part of Business Oregon, a state agency.  The program provides up 

to $6,000,000 per project with a 25-year term.  The interest rate was 3.39% 

(September 2014 – the rate changes quarterly and is based on 80% of the 

state/local bond interest rate).  The application process includes an initial letter of 

interest which is used by the state to rate and rank projects to determine which 

applicants will be invited to submit complete applications. 

 

Water/ Wastewater Financing Program (W/WW) is capitalized primarily through 

Oregon Lottery funds and loan repayments. The program is managed by IFA and the 

focus is on the design and construction of public works infrastructure to ensure 

compliance with Safe Drinking Water Act and the Clean Water Act.  The program 
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provides up to $9,000,000 per project with a 25-year term.  The interest rate was 

4.24% (September 2014 – the rate changes quarterly). Grants of up to $750,000 

are possible with equivalent matching loans; however, grant eligibility is determined 

on a case by case basis.  The application process includes submittal of a Project 

Notification and Intake Form (PNIF).  Qualified applicants are then invited to submit a 

complete application. 

 

Special Public Works Fund (SPWF) is capitalized primarily through Oregon Lottery 

funds and loan repayments. The program is managed by IFA and the focus is on 

infrastructure projects that support economic growth and job creation.  The program 

provides up to $10,000,000 per project with a 25-year term.  The interest rate was 

4.24% (September 2014 – the rate changes quarterly). Grants of up to $500,000 

(or 85% of project cost, whichever is less) are possible; however, grants are typically 

based on up to $5,000 per family wage job created or retained; grant eligibility 

and extent, for the project, is determined on a case by case basis. If the project is 

strictly for capacity building, then no grant is awarded.  The application process 

includes submittal of a Project Notification and Intake Form (PNIF).  Qualified 

applicants are then invited to submit a complete application. 

 

USDA Rural Development (RD) provides funding through the Water & Waste 

Disposal Direct Loan and Grant Program, and other programs (see Appendix 8.2 for 

information on other programs).  The program provides funding for water and waste 

projects in communities of up to 10,000 persons with priority given to those 

communities with less than 5,500 persons.  Loan terms are up to 40 years with a 

recent (September 2014) interest rate (for Wheeler) of 3.25% (rates change 

quarterly). The 3.25% rate is based on the City having a median household income 

(MHI) of less than 80% of the statewide MHI of $52,855 (Wheeler’s MHI is $27,045 

based on the 2006-2010 American Community Survey 5-Year Estimate, US 

Department of Commerce, US Census).  Grants are possible but are generally lower 

than the agency guidelines suggest and typically require that a City raise their water 

rates to the state average for communities undertaking comparable projects; the 

agency will determine how much grant will be included.  Applications for funding 

must include a preliminary engineering report (PER) – or equivalent - and an 

environmental report (ER). 
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IFA also considers the affordability rate for a City in determining grant eligibility.  

The affordability rate is computed by taking 1.25% of the MHI and dividing by 12 

months – for Wheeler this rate would currently be $28.17.  This is a per EDU per 

month figure with an associated usage of 7,500 gallons per month.  As noted in 

Section 8.2.2, Wheeler’s current water billing under this definition would be $41.70 

so Wheeler meets the eligibility criteria. 

 

It is important to understand that funding programs change over time.  Interest rates, 

fund availability, relative grant participation, and eligibility requirements are common 

areas of change; consequently, the figures and opportunities presented here may not 

be applicable at the time of funding application and award. 

 

8.5.3 Local Financing Sources 
Commonly used local financing sources include: 

 

General obligation (GO) bonds are backed by the full faith and credit of the issuer 

who is authorized to levy ad valorem (property) taxes for payment. The issuer can 

use other revenue for payment if desired.  A term of 20 years is typical unless RD 

purchases the bonds (40 year term for RD funding). 

 

Revenue bonds are backed by the City’s pledge to operate the water system in a 

manner that will generate sufficient revenue to meet the financial obligations of the 

bond issue.  These are generally paid with water rate revenue. 

 

Sinking funds basically refer to a process of saving a budgeted amount over a 

period of time until enough funds have been accrued to undertake the project.  This 

approach is generally viable for lower cost projects or ones with long lead times.  It 

can be a significant tool in asset management where future projects are anticipated 

based on remaining design lives; however, it may result in significant near-term rate 

or fee increases that could be politically challenging to adequately implement for 

large capital improvement budgets.  The City’s water system replacement fund (SRF) 

is an example of the sinking fund approach. 
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Ad valorem tax or property tax is often used to pay all or part of a GO bond. 

Property taxes can provide an alternative way of distributing project costs and 

minimizing financial impacts on homeowners with lower property valuations. 

 

Water rates are a typical source of monies for debt service on loans from the state 

and federal funding agencies.  Water rates can also be used for sinking funds. 

Water rate revenue increases with community growth and, as such, may help offset 

the effects of inflation on O&M costs.  The assumption of rate revenue growth, for 

debt repayment, carries some risk insofar as the projected growth may not occur; it 

also entails greater attention to water rate increases since the added revenue 

associated with growth no longer buffers the inflationary costs associated with the 

annually increasing O&M budget. 

 

System development charges (SDCs) provide monies for improvements that add 

capacity to the water system for new growth.  SDCs are an important source of 

financing and in rapidly growing cities, can provide substantial revenues. Accumulated 

SDCs are typically not adequate for the funding of major projects since they are often 

used when available and not allowed to accumulate.  The assumption of future SDCs 

for debt service payment carries risk insofar as the projected growth may not occur. 
 
8.6 CAPITAL IMPROVEMENT RATE IMPACTS 

Table 8.4 includes debt service and rate impacts on a per EDU basis for projects 
funded through the programs identified in Section 8.5.2, plus a computation using a 

6.5% interest rate.  Very large projects often require funding through multiple 
sources; rate impacts for multiple funding sources are simply added together. Note: 

Table 8.4 is for general planning purposes only. Actual interest rates, terms, and 

availability of funds through any given source may vary and are not locked in until an 

offer of funding is accepted by the City. 
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  Table 8.4: Example Debt Service and Rate Impacts (per EDU basis) 
 

 

 

 
 
 

Monthly Monthly Monthly Monthly 
Per EDU Per EDU Per EDU Per EDU 

Annual Rate Annual Rate Annual Rate Annual Rate 
Debt Service Increase Debt Service Increase Debt Service Increase Debt Service Increase 

Interest Rate (%): 
 

3.25  3.39  4.24  6.5  

Term (years): 

 
40  25  25  25  

Reserve (%): 10        

  EDUS:  313  313  313  313 

 
        

Loan Total($)         

$100,000 $4,953.07 $1.32 $5,995.19 $1.60 $6,564.60 $1.75 $8,198.15 $2.18 

$200,000 $9,906.15 $2.64 $11,990.38 $3.19 $13,129.20 $3.50 $16,396.30 $4.37 

$300,000 $14,859.22 $3.96 $17,985.58 $4.79 $19,693.80 $5.24 $24,594.44 $6.55 

$400,000 $19,812.29 $5.27 $23,980.77 $6.38 $26,258.40 $6.99 $32,792.59 $8.73 

$500,000 $24,765.37 $6.59 $29,975.96 $7.98 $32,823.00 $8.74 $40,990.74 $10.91 

$600,000 $29,718.44 $7.91 $35,971.15 $9.58 $39,387.60 $10.49 $49,188.89 $13.10 

$700,000 $34,671.51 $9.23 $41,966.34 $11.17 $45,952.20 $12.23 $57,387.04 $15.28 

$800,000 $39,624.59 $10.55 $47,961.53 $12.77 $52,516.80 $13.98 $65,585.18 $17.46 

$900,000 $44,577.66 $11.87 $53,956.73 $14.37 $59,081.40 $15.73 $73,783.33 $19.64 

$1,000,000 $49,530.73 $13.19 $59,951.92 $15.96 $65,646.00 $17.48 $81,981.48 $21.83 
         

 

8.7 CAPITAL IMPROVEMENT IMPLEMENTATION 

Capital improvements can be implemented over the planning period according to the 
nature of the projects, the relative prioritization of the project, and other financial and 

practical considerations that the City may have.  Several of the projects are high priority 

and should be addressed as soon as practicable.   

 

Because of the high costs associated with implementation of the recommendations, funding 
agency participation will likely be needed.  Once the City has determined which projects to 

include, the City should contact IFA to set up a One- Stop Meeting in Salem to discuss 

potential project funding. Representatives of potential funding agencies attend the meeting 
and can assist in developing an optimal funding approach. 

 

It should be noted that most of the recommended projects are based on current deficiencies 

and needs.  The prioritization reflects a relative importance between the projects as well 
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as a concession to the practicalities or possible preference of the City with regard to 

implementation.  Most of the proposed improvements are water main projects.  These 
projects typically have a very long design life; consequently, there is little benefit to 

deferral if it is at all practicable to pursue all the projects as one large project.  Potential 

benefits of one large project over several smaller ones are primarily related to having to 

go through the various aspects of project development once rather than multiple times.  
These aspects include the public/political process, seeking and obtaining funding, bidding 

and award, loan/grant administration, environmental review (if needed), permitting, 

construction observation and administration, and closeout.  Larger projects generally draw 
more contractors and competitive bids than smaller ones; consequently, it is likely that 

construction costs for the larger project will be lower on a per-lineal foot constructed basis.  

The larger project will result in a greater near-term rate impact; however, over the long 

term, the larger project will have less rate impact than phased construction of smaller 
projects. 

 

Projects 8, 11, 12, 13, and 14 are associated with loop creation in the upper zone.  

Modelling indicates that implementation of these projects will improve the hydraulic 

performance of the upper zone in particular and the overall water system in general.  The 
proposed upper zone looping eliminates the problem (when system fire flow goals are met) 

with Alder Street where system pressures may fall below the required regulatory minimum 

of 20 psi.  In addition, Project 13 provides an alternative for providing service across 
Gervais Creek to the upper zone on the northeast side of the creek.  The City should 

consider implementing these projects sooner for the benefits provided rather than waiting 

for sufficient developer initiated main construction to occur in order to create the proposed 

looping.  If the City does consider moving forward on Project 13, it may want to consider 
an alternate route to avoid the very steep hillside on the southwest side of the creek.  The 

alternate route (“Project 13b”) would run from 2nd and Akin to 3rd and Akin, then north 

along Hall to the 2nd Street right-of-way, then northeast along 2nd to tie into the existing 
main.  The project length is comparable to that of Project 13, but avoids construction on the 

steep hillside.  Project 13, by itself, could have additional costs associated with slope 

stabilization and construction that would typically be included in the cost of site 

development; these costs would need to be determined and added in to the Table 7.1 
costs if the City were to pursue Project 13 on their own (prior to developer involvement and 

instead of “Project 13b” discussed above).    
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Project 11 is an exception to the discussion above, in that (currently) it would provide little 

benefit to the system as a whole due to limited development in the area.  Project 11 passes 
through an area of demonstrated geological instability and should not be constructed until 

a thorough geotechnical evaluation has been prepared – presumably by a future 

developer interested in the site. 
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Appendix 2.1 

City of Wheeler Zoning Map 
(Source: Tillamook County GIS) 

 

Land Use Category Definitions 
(Source: City of Wheeler Comprehensive Plan, adopted December1979 with 

Amendments through January 2010)  
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Appendix 3.1 

Water Rights 
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Appendix 3.2 

Instream Water Rights 
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Appendix 3.3 

Well Logs 
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Appendix 3.4 

City of Wheeler Public Works:  

Hydrant Data 

Valve Data 

 

 

 

 

 



City of Wheeler
Hydrant Master List

2014
Hyd. No. Location Zone Make Year/manu valved PSI

H1 N 1st/ridgeview lower mueller 1973 yes
H2 ridgeview pl. lower waterous 1999 yes 150
H3 hemlock/1st lower clow 2003 yes 250
H4 hemlock/4th upper waterous 1988 yes 150
H5 spruce/5th upper waterous 1988 yes 150
H6 spruce/4th upper clow 2002 yes 250
H7 spruce/3rd lower clow 2003 yes 250
H8 spruce/1st lower clow 2002 yes 250
H9 marine/hemlock lower clow 2003 yes 250
H10 marine/darts lower clow 2003 yes 250
H11 marine/tsunami lower clow 2003 yes 250
H12 3rd/pine upper waterous yes 150
H13 Fir upper kennedy 1995 yes 150
H14 3rd/gregory upper kennedy 1971 yes 150
H15 3rd/alder upper waterous 1974 no 150
H16 4th/alder upper waterous no 150
H17 2nd/rowe upper MH 1945 yes 150
H18 top of hospital upper waterous 1993 yes 150
H19 3rd/rowe upper clow 2003 yes 250
H20 behind/cc upper waterous 1991 yes 150
H21 winkler/dubois upper waterous 1992 yes 150
H22 4th/winkler upper waterous 1991 yes 150
H23 dubois/oatman upper waterous 1992 yes 150
H24 1st/penn lower waterous 1974 ? 150
H25 2nd/penn lower waterous 1974 ? 150
H26 para/upper lower waterous 1994 yes 150
H27 para/lower lower waterous 1989 yes 150
H28 101/dubois lower clow 2003 yes 250
H29 101/gamble lower kennedy 1971 ? 150
H30 101/nettles lower clow 2002 yes 250
H31 hospital/akin lower clow 2002 yes 250
H32 101/akin lower clow 2003 yes 250
H33 101/hall lower clow 2003 yes 250
H34 2nd/hall lower clow 2003 yes 250
H35 2nd/gregory lower kennedy 1972 yes 150
H36 101/rorvik lower clow 2003 yes 250
H37 101/rector lower clow 2003 yes 250
H38 1st/rector lower clow 2003 yes 250
H39 101/spruce lower clow 2002 yes 250



Master Valve inventory List]
2014

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

A B C D E F G H I J K L

valve # location zone isolates valve site type size/inch op nut normal position opens # of turns remarks
V1 Ridgeview/1st lower main flow/wheeler side meter station cab. wheel/gate 8 stan. open counter 24 needs paint
V2 Ridgeview/1st lower meter station cab. elctromagnetic 8 stan. open counter needs paint
V3 North 1st lower grass/lift sta. North gate 8 stan. open counter 24
HV1 North 1st lower hydrant@ n. 1st grass/lift sta. North gate 6 stan. open counter 16
V4 North 1st lower ridgeview project pave/lift sta. north gate 6 stan. open counter 18
V5 N 1st/ridgeview lower old valve /ridgeview gravel/west side 1st gate 6 stan. open counter 18
Hv2 ridgeview place lower hydrant@ridgeview pl. grass gate 6 stan. open valve can broken/ full of material
V6 N 1st/ridgeview lower not sure gate 6 stan. closed counter 18 closed/ investigate ???
V7 1st/hemlock lower not sure pave/ intersection gate 8 stan. open counter 24 operates
HV3 1st off hemlock lower hydrant@ n.1st/hemlock pave south of intersectiogate 6 stan. open counter
V8 4th/Hemlock upper lower Hemlock from 4th down pave/ gate ? stan. open counter 19 operates
V9 4th/Hemlock upper 4th from Hemlock pave/ gate 6 stan. open counter 18.5 operates
V10 4th/Hemlock upper upper Hemlock to 5th st pave gate 6 stan. open counter 18.5 operates
V11 4th st south of Hemlock upper ? grave shoulder east gate 6 stan. open counter 18.5
HV4 4th st south of Hemlock upper hydrant@ 4th/Hemlock gravel/west side 4th gate 6 stan. open counter 19 operates
V12 top of Hemlock upper top of Hemlock to 5th pave/n shoulder gate 4 stan. open counter 13 operates
V13 5th/top of Spruce upper 5th to Hemlock pave intersection gate 4 stan. open counter 13.5 operates
V14 5th/top of Spruce upper upper Spruce 5th to 4th pave intersection gate 6 stan. open counter 19 operates
V15 5th/top of Spruce upper 5th fromSpruce to Cedar pave/intersection gate 4 stan. open 13.5 full of silt/not operational
HV5 5th/top of Spruce upper hydrant@5th/Spruce grass shoulder n side S gate 6 stan. open counter 19 operates
HV6 4th/ Spruce upper hydrant@4th/Spruce
V16  4th/spruce upper pave gate 6-Jan stan. open counter 19 needs cleaned
V17 4th/spruce upper pave gate 6 stan. open counter 19 needs cleaned
HV7 3rd/spruce upper hydrant@3rd/spruce
V18 3rd/spruce lower end of line pave gate 6 stan. 1
V19 3rd/spruce lower does not operate pave/SE side of inter gate 4 0
V20 3rd/off Spruce upper top of spruce 3rd to 4th dan ayers yard gate 4 stan. open counter 18
V21 1st/spruce lower spruce between1st/3rd pavement/east in set gate 8 stan. open counter 24
V22 1st/spruce lower 1st between hemlock/spruce pave/north in set gate 8 stan. open counter 24
V23 1st/spruce lower 1st between/rector/spruce pave/south in set gate 8 stan. open counter 24
HV8 1st/spruce lower hydrant@1st/spruce pave/adjacent gate 6 stan. open counter 24
V24 3rd/hemlock
HV9 hemlock/marine dr lower hydrant@hemlock/marine dr gravel /adjacent gate 6 stan. open counter 18.5
HV10 Marine dr at Darts lower Hydrant@marine dr/darts pave/adjacent gate 6 stan. open counter 18.5
HV11 marine dr at Tsunami lower hydrant@marine dr/tsunami pave/adjacent gate 6 stan. open counter 18.5
V25 marine dr at WFP lower marine dr/ Rector to spruce gravel/ east side gate 8 stan. open counter 24
V26 marine drive at WFP lower marine/ rector so. On marine dr gravel/ west side gate 8 stan. open counter 24
HV12 Pine/3rd hydrant@Pine/3rd
HV13 Fir str. upper hydrant@ Fir
V27 331 pine str. upper Pine str to 2nd 3rd and pine gate 8 stan. open counter 24
V28 3rd/rector upper 3rd str/ rector to fir st. grass top of hill 3rd str. gate 8 stan. open counter 26
HV14 3rd/Gregory hydrant@3rd str/Gregory



Master Valve inventory List]
2014

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

A B C D E F G H I J K L
V29 3rd/ Fir str. upper counter 26
V30 Fir str. upper gate 6 s open counter 18
V31 Gregory/ 2nd lower 2nd to Pine gate 8 s open counter 24
HV15 3rd/Alder hydrant@3rd/Alder
HV16 4th/Alder hydrant@4th/Alder
V32 Gregory/ 2nd lower 2nd to Fir str. gate 4 s open counter 18
V33 Gregory/ 1st lower
V34 4th / Alder upper
V35 Hall str. lower 3rd str/ from Hall to Fir pave gate 8
V36 Upper Park upper upper park to Rowe str. grass g/blow off 2 stan. closed c 20
V37 Top of alder upper blow off at top/so side gravel/ so side of alder g/blow off 2 stan closed
HV17 2nd / Rowe upper hydrant@2nd/Rowe gravel on 2nd gate 6 stan open counter
HV18 top of Hospital upper hydrant@ hospital top gravel on 2nd gate 6
V38 top of Hospital upper wm/to clinic flower bed gate 2
V39 3rd/ Rowe upper 3rd str towards hall to 101 pave
V40 3rd/ Rowe upper Rowe str from 3rd to reservoir pave gate 8 stan open counter
V41 3rd/ Rowe upper 3rd str. towards Vosburg pave gate 8 stan open counter
HV19 3rd /Rowe upper hydrant@3rd/Rowe pave gate 6 stan open counter
V42 top of 3rd/so of Rowe upper units across from clinic pave gate 4 stan open counter
V43 top of Akin/3rd upper west side of 3rd in grass grass gate
V44 top of Akin/3rd upper grass gate 8 stan o
HV20 End of 3rd behind CC upper Hydrant@3rd/behindCC
V45 top of Akin/3rd upper
V46 3rd behind care center upper 20 yds deep in grassy lane grass gate 8 stan open counter
V47 4th str so. Of Vosburg upper se corner of dill property grass gate 8 stan open counter
V48 4th str so. Of Vosburg upper se corner of dill property grass g/blow off 2
HV21 Winkler/Dubois upper hydrant@winkler/Dubois
HV22 4th/ Winkler upper hydrant@4th/Winkler
V49 Dubois/Oatman lower
HV23 Dubois/Oatman hydrant@dubois /Oatmant
V50 Penn/Bayview
HV24 Penn/Bayview hydrant@Penn/Bayview gate 6
HV25 Penn/2nd lower hydrant@Penn/2nd grass gate 4 stan open counter
V51 Penn/2nd
V52 1st/Oregon g/blow off 2
V53 top of Penn Penn down to 2nd gravel in road gate ?
HV26 paradise cove upper hydrant@paracove/upper
HV27 parsdise cove lower hydrant@paracove/lower
V54 101/Penn lower 101\from Penn to Dichter pave/east gate 8 stan open counter
V55 101/Penn lower Penn /up to bayview pave/west gate 8 stan open counter
HV28 101/Dubois lower hydrant@101/Dubois not found
HV29 101/gamble lower hydrant@101/Gamble not found
V56 101/Dubois lower Dubois from 101 dill prop pave/west gate 8 stan open counter
V57 101/Dubois lower dubois to penn pave/north gate 8 stan counter
V58 !01/Gamble lower Gamble pave/west
HV30 101/Nettles lower hydrant@101/nettles sidewalk/adjacent
V59 101/gamble lower 101/Gamble to Hospital pave/north gate 8 stan open counter
HV31 Hospital/akin lower hydrant@ Hospital/Akin
HV32 101/lower Akin lower hydrant@Akin sidewalk/adjacent gate 6 stan open counter
V60 !01/Hospital Rd lower hospital rd pave gate 8 stan open counter
V61 Hospital/akin lower Akin from hospital to 2nd driveway on south side gate
HV33 101/hall lower hydrant@ 101/Hall pave gate 6 stan open counter
V62 101/Hall lower



Master Valve inventory List]
2014

97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

A B C D E F G H I J K L
V63 101/Hall lower
HV34 Hall/2nd lower hydrant@Hall/2nd pave gate
V64 101/Hall lower hall up to 3rd/Rowe pave
V65 101/ Gregory lower gregory to 1st pave gate 8 s open counter 19
HV35 2nd/Gregory lower Hydrant@2nd/Gregory
V66 101/ Gregory
HV36 101 / Rorvik lower hydrant@101/ Rorvik gate 8 open counter 19
HV37 101 /Rector lower hydrant@101/Rector
V67 101/ Rector south lower Rector south to Rector north pave/east
V68 101/ Rector south lower 101 from Rector to Gregory
V69 101/ Rector north lower Rector from 101 to 1st
V70 1st/Rector lower 1st from Rector to spruce pave/north gate 8 stan open
V71 1st/Rector lower seperates upper zone/lower zone grass/east gate 4 stan closed
HV38 1st/Rector lower hydrant@1st/rector pave/north gate ?
V72 101/ Spruce lower Spruce from 101 to 1st
V73 101/ Spruce lower 101 from spruce to Rector
V74 101/ Spruce lower across 101 from Spruce to Marine
HV39 101/ Spruce lower hydrant@101/Spruce
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Appendix 3.5 

Initial Water System Setpoints 
(Note: annotations reflect current settings.) 

 

 

 

 

 

 
 



8. INITIAL WATER SYSTEM SETPOINTS 

HYDRAULIC TELEMETRY 
CRITERIA SETPOINT DELAY* 

Reservoir Levels 
- --- Jmvis - - - -

Overflow 24ft 
High-High Alarm 23.5 ft 23.5 ft 60 Sec 
Booster Pump Stop (2'1') ~ (z~~ c-,o{+_ 60 Sec 
Booster Pump Start (, 7 ').-49-ft 67~)W% 60 Sec 
Low-Low-Alarm 15 ft 15ft 60 Sec 
Hall St. 1.5" &6" Sustain 

~) 
10ft 

Vosburg 
Overflow 24ft 
High-High Alarm 23.5 ft 23.5 ft 60 Sec 
Master Valve Close (?. q') --2'Ht (z<t ') -2'3-fl: 60 Sec 
Master Valve Open (I 7 •') 4-9-fl:_ ( I) 1n "'- 60 Sec r:t 
Low-Low-Alarm 15ft 15ft 60 Sec 
Hall St. 1.5" Open 10ft 
Hall St. 6" Open 5 ft 

Flow Rates 
Jarvis 

Rapid Loss** 500 gpm 0.05 ft/rnin 
Vosburg 

Rapid Loss** 500 gpm 0.05 ft/min 
Master Low Station 

Low Flow 250 gpm 250 gpm 
High Flow 500 gpm 500 gpm 

Booster Pump 
Low Flow 80 gpm 80 gpm 
High Flow 175 gpm 175 gpm 

Master Valve 
Manzanita Pmnp off signal timeout 10 min 

Pump Pressures 
Booster Pump 

Pump 1 low suction 90 psi 60 Sec 
Pmnp 1 low discharge 133 psi 60 Sec 
Pump 2 low suction 90 psi 60 Sec 
Pump 2 low discharge 133 psi 60 Sec 

* The system user adjustable time delay setpoints were set to a standard time. Monitor the 
system after startup to determine if adjustments are necessary. 

** The starting setpoint was requested by the city to monitor fire hydrant usage. Monitor the 
system after startup and adjust if necessary due to erroneous alanns. 
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Appendix 3.6 

“Carbon Dioxide Removal System  
Predesign Report” 

HBH Consulting Engineers, Revised July 30, 2013 

 
Technical Memorandum 
HBH Consulting Engineers, March 27, 2014 

 
Manzanita Council Work Session 

HBH Consulting Engineers (Discussion), September 17, 2014 

 
 



H B H 
Consulting 
Engineers 

2316 Portland Road, Suite H 
Newberg, Oregon 97132 

503/554-9553 v Fax 503/53 7-9554 

TECHNICAL MEMORANDUM 

Date: March 27, 2014 HBH Project Number: 

To: Dan Weitzel, City of Manzanita 

From: Robert Henry PE 

RE: Revised AST Design & Cost 

2012-014 

The purpose of this Technical Memorandum is to provide the City of Manzanita with an updated probable 
cost for the installation of an Air Stripping Tower (AST) and associated components at the main control 
building located on Foss Road. These improvements are necessary to remove carbon dioxide (C02) 
from the system's groundwater sources as required for corrosion control thereby allowing the City to 
significantly reduce or eliminate use of caustic soda. 

The new AST system design is based on the recommendation of previous studies authorized by the City, 
including a pilot study conducted by Tonka Equipment in 2011 and a 2013 pre-design report written by 
HBH Consulting Engineers. Since these studies were completed, several changes have occurred to raw 
water quality data and performance requirements that will impact the size of recommended equipment as 
well as layout configuration. In particular, the Oregon Drinking Water Services has requested that the 
AST system service the entire regional water system. Other factors affecting the estimated cost of the 
project include recent increases in reported raw water C02 levels and the City's desire to increase the 
C02 removal achieved by the AST system in order to further reduce, and potentially eliminate, use of 
caustic soda. 

A layout of the proposed system improvements is presented in Figure 1. The new AST includes a 6-ft 
diameter air stripping tower, approximately 28 feet in height. The tower will include approximately 18-ft 
of packing media as well as a 4-ft deep clearwell. Treated water will be pumped from the clearwell 
directly into the distribution system using a packaged pump station. New sampling and injection ports 
with static mixer will be installed in a vault for disinfection as well as caustic soda addition as necessary. 
Additionally, new electrical components and controls will be required to operate the system. A profile 
view of the preliminary layout has been provided in Figure 2. 

The revised cost estimate for this project is $478,500 and is detailed in the following table. This cost is 
significantly less than previously estimated for installing an AST system at this site. The primary reason 
for this decrease is the elimination of the additional building proposed to house the blower, which wiil be 
located outside adjacent to the AST based on manufacturer's recommendation. This also decreased the 
amount of site and electrical work required. It should also be noted that the previous cost estimate 
included well pump replacement, which has be excluded in the following table. 
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Technical Memorandum 

Revised AST System Design & Cost 
March 27, 2014 

Table 1 - Estimated Cost for Air Stripping Tower System 

Item Description Unit Quantity Unit Cost Total 

1 Mobilization LS 1 $ 23,000 $ 23,000 

2 Site Work LS 1 $ 2,500 $ 2,500 

3 Foundation LS 1 $ 25,000 $ 25,000 

4 Air Stripping Tower EA 1 $ 145,000 $ 145,000 

5 Packaged Pump Station EA 1 $ 100,000 $ 100,000 

6 Site Piping LS 1 $ 15,000 $ 15,000 

7 Sampling/Injection/Mixing Vault EA 1 $ 7,500 $ 7,500 

8 Electrical & Controls LS 1 $ 30,000 $ 30,000 

Total $ 348,000 
Contingency {10%) $ 34,800 

Construction Subtotal $ 382,800 
Engineering (20%) $ 76,560 

Legal & Admin (5%) $ 19,140 

Total Project Cost $ 478,500 
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The following items will be discussed in the September 17, 2014 City Council Work Session: 

1. Project Background and Current Status 

The pH of the wells had continued to fall, necessitating the addition of significant and increasing 
amounts of caustic soda to provide for the required corrosion control (lead and copper control). 
The presence of high concentrations of carbon dioxide in the well water lowers the pH. In an 
effort to reduce the caustic soda amounts, testing was done to determine the levels of pH 
increase which could be expected with air stripping to remove the C02. 

A pilot study was completed by Tonka to estimate the effectiveness of air stripping in increasing 
pH of the water. The results of this study were used to provide for the sizing of the proposed air 
stripping tower. 

A pre-design report was been completed comparing 3 options for the location of an air stripping 
tower. A revised layout and cost estimate was created for the option which would have air 
stripping at the well site. 

2. Revised Cost and Site Plan at Well Site 

A revised cost estimate was completed for the well site treatment option. A revised layout was 
also created based on input from operations staff. The cost was significantly lowered by (a) 
removing well pump replacement from the cost estimate and (b) eliminating the building that 
would house the blower (the typically specified blower from the air stripper manufacturer is 
designed to allow for outdoor installation). 

The revised cost memorandum and well site layout are attached. 

3. Effect of Air Stripping on Caustic Soda Use 

Modeling from the Air Stripper manufacturer (Tonka} has shown an increase of pH to 7.0 through 
air stripping. The Oregon Health Authority mandates a minimum pH of 7.2 for the Wheeler Wells 
entry point. The target pH is 7.4. Even with the air stripper, caustic soda wiil need to be added 
to increase the pH. The amount of caustic soda will be significantly reduced. An exact reduction 
amount was not modeled by Tonka. Due to common variations in water chemistry, a titration 
test would need to be completed on the C02 stripped water to determine exact reduction in 
caustic soda use. However, based on a standard pH titration curve (see Fig 1), it can be seen that 
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a significant amount of caustic soda must be added to increase pH from 5.6 to 7.0, especially 
compared with the addition amount to move from 7.0 to 7.4. 

14.0 --.--------,--------,---~1 --l~i ------------, 
12.0 ----- ·----+---·-~:~~:::::=:::::~------

10.0 

8.0 ·-----··---+---·----+-
::t: 
a. 

6.0 -t-----

4.0 

0.0 +-~~~~~~~~~~~~~~~~~~-+~~~~~~~~~ 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 

Titrant volume (ml) 

Figure 1 -Sample Titration of Caustic Soda Curve 

4. Next Steps 

A discussion of the next steps to be taken by the City to move the project forward, if the council 
decides that the air stripper project is in the best interest of the citizens. 
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City of Manzanita 
Predesign Report 

1.0 INTRODUCTION & BACKGROUND 

1.1 Study Area 

Carbon Dioxide Removal System 

The City of Manzanita is situated between the Pacific Ocean and Highway 101 in Tillamook County, 

approximately 27 miles north of the City ofTillamook. Manzanita is part of a regional water system that it 

jointly manages with the City of Wheeler. The system serves residents living within these cities' urban 

growth boundaries (UGB) as well as users in the Zaddack Creek Coop, Nehalem Bay State Park, and, to a very 

limited extent, the City of Nehalem. 

Based on online data obtained from the Oregon Health Authority, the total regional water system serves an 

estimated population of 4,690 through 2,215 connections (Table 1). The City of Manzanita represents 

approximately 68.2% of this population and nearly 73.3% of the total water connections. 

Table 1 - Estimated Population Served by Regional Water System 

Service Area 

City of Manzanita 

City of Wheeler 

Zaddack Creek Coop 

Tideland Water Coop 

Nehalem Bay State Park' 

Total 

Based on Oregon Health Authonty Dnnkmg Water Data Onlme 
Transient, non~community system 

1.2 Background 

Population 

3,200 

450 

75 

20 

945 

4,690 

Connections 

1,624 

248 

23 

18 

302 

2,215 

The City of Manzanita maintains several surface water rights, however, the City primarily relies on a 

groundwater source for its drinking water system. This groundwater supply consists of two wells 

located east of the City, in Township 2N, Range 9W, Section 5. Although the City of Manzanita is 

primarily responsible for operating these wells, the water right (613479) authorizing the groundwater 

diversions is owned by the City of Wheeler. 

The existing groundwater system has been in operation since March 2003. Each of the two wells has a 

50 Hp pump equipped with a variable frequency drive (VFD). The maximum pump capacities of Well #1 

and Well #2 are 520 gpm and 525 gpm, respectively. The duplex well pumping capacity is approximately 

750 gpm. 

The City's water system is required by the State to provide corrosion control by maintaining a minimum 

pH value of 7.2. The groundwater supply has relatively low pH and high alkalinity, which requires 
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significant chemical addition to achieve this mandate. Currently, the City utilizes caustic soda for pH 

adjustment, although the system was initially developed using soda ash. The large quantity of 

chemicals needed to meet State regulations constitutes a high portion of the water system's O&M 

budget. Between February 2011 and March 2012, the City spent over $32,800 for caustic soda. In 

addition to the financial burden, the high volume of caustic soda used also generates a number of 

complaints pertaining to the taste of the City's water. 

In 2011 the City and HBH Consulting Engineers, Inc. began investigating options to reduce the quantity 

of chemical necessary to meet the system's pH requirements. During these investigations, it was 

discovered that the groundwater supply contains elevated levels of dissolved carbon dioxide(C02). This 

led the City to authorize Tonka Equipment Company to conduct a pilot study to evaluate the 

effectiveness of air stripping In increasing pH values by removing C02 from the groundwater supply. 

1.3 Report Purpose & Objectives 

In order to address the C02 in the system's groundwater supply, the City is considering the installation of 

a new air stripping tower. The purpose of this Pre-Design Report is to provide the City with important 

design data and to make recommendations based on a cost-benefit analysis. To accomplish these goals, 

this Pre-Design Report has outlined the following objectives: 

• Develop several siting and operational alternatives for new air stripping system, including 
preliminary layouts and cost estimates for each alternative; 

• Estimate the O&M savings for each alternative; 

• Determine payback period for each alternative; 

• Perform matrix evaluation of alternatives; and 

• Make final recommendations for system improvements. 

2.0 DESIGN ELEMENTS 

2.1 Carbon Dioxide 

2.1.1 Chemistry 

Carbon dioxide is commonly present in most groundwater supplies, typically at concentrations of 50 

ppm or less. As shown in the following chemical equation, carbon dioxide (C02) reacts with water (H 20) 

to produce carbonic acid (H 2C03), which dissociates to yield hydrogen (H.') and bicarbonate alkalinity 

(HC03l This creates an inverse relationship between pH and C02 whereby decreasing the 

concentration of C0 2 increases the pH of the water. 

H20 + C02 <===> H,CO, <==> H' + HCO,-
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The solubility of carbon dioxide in water is determined by Henry's Law. This law states that at a 

constant temperature, the amount of a C0 2 gas that dissolves in water is directly proportional to the 

partial pressure of the C02 above the liquid. In mathematical terms, this relationship is described as: 

Where: p =partial pressure of the solute in the gas above the solution 
c =concentration of the solute 
k" = Henry's law constant 

A higher Henry's Law constant indicates a greater tendency to volatilize, allowing the dissolved gas to be 

removed from solution and released into the atmosphere. The Henry's law constant (kH) for carbon 

dioxide in water at 77 oF is 29.41 L·atm/mol. 

2.1.2 Removal 

Air stripping is the most common technology employed to remove carbon dioxide gas from water. In 

this process, air is brought into contact with water in a controlled manner to permit the transport of 

volatile contaminants (such as C02) from the water into the air. As excess carbon dioxide is removed, 

the pH of the water rises. The driving force of this process is the difference between the existing and 

equilibrium concentrations of the carbon dioxide gas in air and water. This process can further be 

enhanced by turbulence, which promotes gas transfer by reducing the thickness of film at the air-water 

interface. 

Factors that affect treatment performance include: 

• Temperature of both water and air 

• Physical chemistry of the contaminant (Henry's Constant) 

• Concentration of the contaminant 

• Ratio of air to water in the process 

• Contact time 

• Available area for mass transfer 

• Pressure ofthe system 

The latter four factors can be controlled in the design of the air stripping system, while the 

concentration of contaminants is a function of the specific groundwater supply and the nature of the 

organic chemicals in that supply. Temperature effects can and should be taken into account in the 

design of air stripping facilities since diffusion of chemicals through water and air decreases in colder 

waters. 
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2.2 Pilot Testing 

In October 2011, the City contracted Tonka Equipment Company to perform a 13 day pilot test using an 

aeration stripping column. The objectives of this pilot study included: 

• Determining if using an aeration stripping column would be effective at removing C02 and 

increasing the pH of the City's water supply. 

• If aerated stripping column is feasible solution, determine sizing, operation, and other 

parameters for a full-scale system. 

The equipment used in the pilot study included a 16-inch diameter PVC column, approximately 3.42 feet 

tall, with a forced draft blower located in the lower section of the chamber. Raw water was uniformly 

sprayed at the top of the column over the 1-ft bed of LanPac XL polypropylene packing spheres. A 

blower supplied 79 cfm of air counter to the flow of water resulting in an air:water ratio of 148 per 

minute at the design flow rate of 4.0 gpm. Treated water was collected for sampling at the bottom of 

the chamber. The following table summarizes the results of the pilot test performance. 

Flow Rate Temp 
(gpm) {'C) 

Well #1 (10/6/2011) 

Raw 10.2 

4.0 10.9 

3.0 11.2 

2.0 11.1 

Well #2 (10/7 /2011) 

Raw 9.9 

4.0 11 

3.0 10.9 

2.0 11.3 

Well #2 (10/10/2011) 

Raw 9.9 

4.0 10.1 

We/1#1 (10/17/2011) 

Raw 

4.01 

4.02 

Post Cl2 

Post Blank 

10.5 

10.9 

10.8 

HBH Consulting Engineers, lnc. 

Table 2 - Results from Aeration Stripping Tower Pilot Study 

pH 
Alkalinity Total C02 Free C02 

(mgCa/L) 
mg/L Removed mg/L Removed 

6.20 26 56 --- 35 ·--
7.45 24 38 32% 2 94% 

6.45 30 38 32% 25 29% 

7.05 28 30 46% 5.9 83% 

6.22 26 55 --- 39 ---
6.90 28 32 42% 8.3 79% 

6.73 28 35 36% 13 67% 

6.97 32 35 36% 7.2 82% 

6.45 28 45 --- 25 ---
6.85 30 35 22% 10.7 25% 

6.57 3 53 --- 20 ---

7.35 36 35 34% 3.9 81% 

7.14 31 32 40% 5.6 72% 
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The following provides a summary of the findings and recommendation of the pilot study: 

1) The removal of C02 by the stripping tower exceeded the calculated values (27.3% removal of 

Free C02 and 16.6% ofTotal C02). 

2) The resulting pH increase ranged from 0.4 to 1.25 standard units. The majority ofthe changes 

were in the range of 0.57 to 0.85 standard units. 

3) The full-scale tower is calculated to be 6' diameter with 12}1' of LanPac XL packing operating at 

750 gpm, loaded at an air to water ratio of 25 ft3/ft3 or 3.5 scfm/gpm. 

It should be noted that the pilot test data were somewhat limited due to the relatively short period of 

the study. However, it is generally agreed that the pilot test verifies that air stripping is a feasible option 

for the City in removing free C02 and thus raising the pH of its drinking water supply. This will allow the 

City to use considerable less caustic soda to achieve the needed corrosion control levels. A complete 

summary of the equipment, methods, and results of the pilot test are available in the report provided by 

Tonka. 

2.3 Design 

The design of an air stripping system utilizing a packed tower aeration (PTA) unit is primarily dependent 

on the following factors: 

Henry's Law Constant The higher the constant, the easier the VOC is removed by air stripping. This 
determines air flow requirements. 

Air: Water This ratio determines the size of the blower and is a function of water 
temperature and desired level of contaminant removal. Air-to-water ratios 
typically range from 30:1 to 100:1. 

Height of Packing Function of the required VOC removal efficiency. In general, an increase in 
packing height results in higher VOC removal. 

Water Loading Rate The amount of water passing through the column, usually ranges from 25-30 
gpm/ft'. 

Column Diameter Selected to based on the desired flow and loading rates. 

Air and Water Temp. Affects air-to-water ratio. Removal effectiveness usually increases with 
increased water temperature, however, heating influent water to increase 
removal effectiveness is not generally cost-effective. 

In installations to treat groundwater, the water is generally pumped directly from the wells to the top of 

the column. Treated water is collected at the bottom of the column in a clearwell, from which it is 

usually pumped directly to the distribution system. The principal facility elements of a PTA include the 

following: 
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Column and internal parts. The 

column is a tank usually constructed 

from fiberglass-reinforced plastic, 

aluminum, stainless steel, or concrete. 

A demister is usually installed at the 

top of the tank to prevent 

objectionable clouds of moisture from 

coming off the column. Near the top 

of the column, piping is installed to 

distribute influent water evenly over 

the top of the packing material. 

Commonly used distributor styles are 

orifice plates, troughs, orifice headers, 

and spray nozzles. Redistributors are 

installed at intervals to support the 

packing material and redirect the 

water back toward the center of the 

column. 

~1~~ ,\H~ W ~·~~\.:<•1J.I:~!'I! 

Ill I 

Packing material. Packing materials are designed to simultaneously provide a low pressure drop for 

air passing through the column and maximize air-water contact area. They are available in various 

shapes of ceramic, stainless steel, and plastic materials. Plastic is the most commonly used in water 

treatment applications because it is durable, lightweight, and cost-effective. Fixed packing comes in 

prefabricated sheets mounted at intervals inside the column. 

Blower. Airflow is provided at the base of the column by centrifugal blower driven by an electric 

motor. Care must be taken in providing screens and locating the air inlet to prevent insects and 

airborne contaminants from being blown into the column. Housing this equipment provides 

increased security, reduced noise, and reduced maintenance. 

The following table summarizes the general design elements and specifications for packed tower 

aeration units as listed by the 10-State Recommended Standards for Water Works (2012 Edition): 
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Design 
Elements 

Materials of 
Construction 

Water Flow 
System 

Air Flow 
System 

Other 
Features 

Carbon Dioxide Removal System 

Table 3- Design Standards for Packed Tower Aeration' 

10-State Standard 

• The tower can be constructed of stainless steel, concrete, aluminum, fiberglass or 
plastic. Uncoated carbon steel is not recommended because of corrosion. 

• Packing materials shall be resistant to the aggressiveness of the water, dissolved 
gases and cleaning materials and shall be suitable for contact with potable water. 

• Water should be distributed uniformly at the top of the tower using spray nozzles or 
orifice-type distributor trays that prevent short circuiting. 

• A mist eliminator shall be provided above the water distributor system. 

• A side wiper redistribution ring shall be provided at least every 10 feet in order to 
prevent water channeling along the tower wall and short circuiting. 

• Sample taps shall be provided in the influent and effluent piping. 

• The effluent sump, if provided, shall have easy access for cleaning purposes and be 
equipped with a drain valve. 

• A blow-off line should be provided in the effluent piping to allow for discharge of 
water/chemicals used to clean the tower. 

• The water flow to each tower shall be metered. 

• An overflow line shall be provided which discharges 12 to 14 inches above a splash 
pad or drainage inlet. Proper drainage shall be provided to prevent flooding. 

• The air inlet to the blower and the tower discharge vent shall be downturned and 
protected with a non-corrodible 24-mesh screen to prevent contamination from 
extraneous matter. 

• The air inlet shall be in a protected location. 

• An air flow meter shall be provided on the influent air line or an alternative method 
to determine the air flow shall be provided. 

• A positive air flow sensing device and a pressure gauge must be installed on the air 
influent line. 

• Means shall be provided to prevent flooding of the air blower. 

• A sufficient number of access ports with a minimum diameter of 24 inches to 
facilitate inspection, media replacement, media cleaning and maintenance of the 
interior. 

• A method of cleaning the packing material when fouling may occur. 

• Noise control facilities should be provided on PTA systems located in residential 
areas. 

lO~State Recommended Standards for Water Works (2012 Ed1t1on) 
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2.4 Maintenance 

PTA designs must consider the possibility of scaling and fouling of the packing. Fouling gradually causes 
a decrease in air flow through the column, and if not corrected, can seriously reduce the column's 
performance. The main causes of fouling are: 

1. Carbonate Scaling- Can occur when influent water has a relative high calcium carbonate 
hardness and appears as a brittle, cement-like scale. 

2. Iron Oxidation- Ferrous iron in groundwater oxidizes easily to form insoluble ferric compounds, 
primarily iron hydroxide, which accumulates on the packing as a rust- or black-colored gel. 

3. Microbial Action -Colonies of the bacteria, primarily iron bacteria, can grow on the packing 
media, forming a slimy material that if not controlled can completely fill all void spaces in the 
packing. 

One method of controlling fouling involves pretreating water with chlorine or permanganate, then 
filtering to remove oxidized products. If the influent water has a high potential for fouling, the plant 
must provide facilities and a regular schedule for periodic cleaning of buildup. Cleaning consists of 
circulating strong chlorine or acid solution through the media. 

3.0 ALTERNATIVE ANALYSIS 

This Pre-Design Report evaluates and assesses three alternatives for C02 removal. Each alternative uses 

a packed tower aerator (PTA) with a maximum capacity of 750 gpm sited at various locations. These 

alternative locations included siting the new PTA system adjacent to: 

)> Well Control Building, 

)> Manzanita Water Treatment Plant, and 

>- New Regional Reservoir. 

The change in site location will impact the costs, operations, and process flow of the new carbon dioxide 

removal system. A description of each alternative is provided below. 

3.1 Design Alternatives 

3.1.1 Alternative 1 - C02 Removal at Well Site 

This alternative consists of constructing a new PTA unit at the existing well site location (see Figure 1). A 

process flow diagram and preliminary site plan for Alternative 1 are shown in Figure 2 and Figure 3, 

respectively. A major advantage of this configuration is that the system would strip C02 from the entire 

regional water supply. 

Under Alternative 1, groundwater from the wells would be pumped directly to the new PTA. Water 

delivered from the wells would be uniformly dispersed at the top of the PTA column and flow through 

the packing material. A 7,500 gallon sump located under the PTA would collect the discharged water. 
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Even after air stripping, the water may require addition treatment to meet the 7.2 minimum pH 

requirement. This alternative would allow the existing corrosion control and disinfection systems to be 

utilized, although piping modifications would be needed. The air stripping process breaks water 

pressure, therefore a new pump station will be required to pump water from the new sump into the 

regional distribution system. The new station will have a firm capacity of 750 gpm (-l.o mgd). 

The new PTA can be located outside without cover, however other components, such as pump, blowers, 

electrical panels, etc. will be installed in a building. The existing well control building does not have 

sufficient room to house these additional components, therefore a new building will be required. Poor 

soil conditions in the area will likely require additional geotechnical stabilization for the new building's 

foundation. As Figure 3 shows, the proposed site has limited available space. The only potential 

location for the new system is near the southwestern corner of property. This location is in conflict with 

several underground water and electrical utilities that will need to be relocated as part of this project. 

As part of this alternative, new well pumps would need to be installed due the change in operation 

pressure head. These pumps are currently in poor conditional due to the corrosivity of the 

groundwater and should be replaced regardless. 

The Alternative #1 preliminary cost estimate is presented in Table 4. 

Table 4- Alternative #1 Cost Estimate 

Item Description Unit Quantity Cost Costs 

1 Mobilization, Bonding, & Insurance LS 1 $ 48,000 $ 48,000 

2 Site Work LS 1 $ 70,000 $ 70,000 

3 C02 Stripping Tower LS 1 $ 75,000 $ 75,000 

4 Pump Station (- 1.0 mgd) LS 1 $ 120,000 $ 120,000 

5 Building LS 1 $ 84,000 $ 84,000 

6 New Well Pumps EA 2 $ 30,000 $ 60,000 

7 Electrical and Controls LS 1 $ 75,000 $ 75,000 

Subtotal $ 532,000 

Contingency (10%) $ 53,200 

Construction Subtotal $ 585,200 

Engineering (20%) $ 117,040 

Legal & Administrative (S%) $ 29,260 

Total $ 731,500 

3.1.2 Alternative 2- C02 Removal at Water Treatment Plant 

A second alternative is to construct the new PTA system at the City of Manzanita's existing water 

treatment plant (WTP) and installation of a small satellite corrosion control system to serve the City of 

Wheeler (Figure 1). This alternative would not provide corrosion control for users located before the 

WTP or Wheeler intertie. 
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A process diagram for this alternative is provided in Figure 4. Water from the wells would be disinfected 

and pumped into the regional distribution system as currently done, with the exception that corrosion 

control would no longer be provided. Water supplied to Manzanita would be discharged to the new PTA 

unit located at the existing WTP site. Additional corrosion control (as needed) and disinfection would 

be provided using existing system components located in the WTP. Treated water would be discharged 

to the existing clearwell and then pumped into the City's distribution system using new, high-efficiency 

pump system with a firm capacity of 350 gpm. These new pumps are needed to replace the existing 

pumps which require operators to throttle the pumps using valves. This operation is largely inefficient, 

wasting significant amounts of energy, and increases wear on valves. In addition, the high electricity 

demand necessary to start pumps resulting in high demand surcharges imposed on the City by the 

power company. Installing the new high-efficiency pumps with variable frequency drives (VFDs) will 

provide significant cost savings in electricity (compared to the existing WTP service pumps). 

The Manzanita WTP site includes a large building that houses the membrane treatment system, lab, 

office, and chemical storage. A preliminary site layout for installing the PTA at the existing WTP is shown 

in Figure 5. The new stripping tower would likely be located on the north side of the build where the 

raw water line from the wells enters the building. This site would likely require geotechnical 

stabilization work. 

This alternative also includes constructing a new corrosion control system to treat water supplied to the 

Wheeler service area. The facility will be located on First Street near the Wheeler master meter and will 

include a building to house the equipment and controls. It is likely that the City will be able to use much 

of the existing corrosion control components relocated to the new facility. The soils in the proposed 

location are poor and will require addition earthwork. 

The estimated cost for Alternative #2 is provided in Table 5. 

Table 5- Alternative #2 Cost Estimate 

Item Description Unit Quantity Cost Costs 

1 Mobilization, Bonding, & Insurance LS 1 $ 27,000 $ 27,000 

2 Site Work LS 1 $ 30,000 $ 30,000 

3 C02 Stripping Tower LS 1 $ 60,000 $ 60,000 

4 WTP Modifications LS 1 $ 5,000 $ 5,000 

5 New WTP Pumps (350 gpm each) EA 2 $ 24,000 $ 48,000 

6 Corrosion Control & Building LS 1 $ 70,000 $ 70,000 

7 Electrical LS 1 $ 60,000 $ 60,000 

Subtotal $ 300,000 

Contingency (10%) $ 30,000 

Construction Subtotal $ 330,000 

Engineering (20%) $ 66,000 

Legal & Administrative (5%) $ 16,500 

Total $ 412,500 
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3.1.3 Alternative 3- C02 Removal at New Reservoir 

The third alternative would be to incorporate the new PTA system as part of a new reservoir project 
serving the regional system. The City's Water Master Plan {2006} recommended that a new 500,000 
gallon reservoir be constructed to address the following operational concerns: 

• Water that flows from Manzanita into the regional transmission line, can, when the wells are 
turned on, flow back to the water treatment facility where it is re-pumped to the City's 
reservoirs. This increases electrical costs to the City. 

• There is an appearance of more water produced by the City because of the double pumping. 
This, in turn, gives an appearance of a higher lost or unaccounted-for water percentage when 
comparing water production and metered consumption figures. 

• Small utility water districts, such as Zaddack Creel< Coop, do not have water storage. 

The proposed location for a new regional reservoir is shown in Figure 1. A process flow diagram of this 

alternative is provided in Figure 6. Untreated ground water would be pumped from the wells to the PTA 

located adjacent to the new reservoir. The new PTA would be situated at an elevation to provide 

sufficient head to allow water to gravity feed from the PTA to the new reservoir without additional 

pumping. New chemical feed systems would be provided for additional corrosion control (if needed) as 

well as disinfection. Approximately 2,000 linear feet of piping would be required as part of this 

alternative. 

A preliminary cost estimate for Alternative #3 is shown in Table 6. 

Table 6- Alternative 113 Cost Estimate 

Item Description Unit Quantity Cost Costs 

1 Mobilization, Bonding, & Insurance LS 1 $ 139,000 $ 139,000 

2 Site Work LS 1 $ so,ooo $ 50,000 

3 C02 Stripping Tower LS 1 $ 60,000 $ 60,000 

5 Corrosion Control & Disinfection Systems LS 1 $ 30,000 $ 30,000 

6 Building LS 1 $ 75,000 $ 75,000 

7 500,000-Gal Reservoir LS 1 $ 900,000 $ 900,000 

8 Piping LS 1 $ 120,000 $ 120,000 

9 Electrical & Controls LS 1 $ 150,000 $ 150,000 

Subtotal $ 1,524,000 

Contingency (10%) $ 152,400 

Construction Subtotal $ 1,676,400 

Engineering (20%) $ 335,280 

Legal & Administrative (5%) $ 83,820 

Land Acquisition (Allowance) $ 100,000 

Geotechnical Study $ 20,000 

Total $ 2,215,500 
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3.2 Alternative Evaluation 

3.2.1 O&M Costs 

With a new PTA system, the City is expected to realize significant saving from the reduction of caustic 

soda used for the corrosion control system. However, some of these savings will be offset by increased 

electrical costs due to additional pumping. Determining the potential for cost savings is an important 

factor in the City's decision to move forward with implementing C02 removal. 

Average monthly O&M costs for each alternative were projected in 5-year increments and are 

presented in Table 7. This analysis focused on savings resulting from reduced caustic soda usage as well 

as increased electrical costs from additional pumping. Assumptions used in this analysis included: 

• Annual water production will increase at an average annual rate of 1.5% 

• The proportional water usage between Manzanita and Wheeler will remain constant at 81% and 
19%, respectively 

• Without C02 removal, the average application rate of caustic soda will be 0.12 lb/mgd 

• The new PTA system will reduce caustic soda demand of treated water by 70% 

• The cost of caustic soda will increase at an average annual rate of 2% compared to the current 
cost of $6/lb 

• The cost of electricity will increase at an average annual rate of 2% compared to the current cost 
of $0.0865/KW 

Table 7 -Average Monthly O&M Costs 

Chemical Cost Additonal Pumping Total Cost 
Year 

Alt 1 Alt2 Alt 3 Alt 1 Alt 2 Alt3 Alt 1 Alt 2 Alt 3 

2013 $ 843 $ 1,224 $ 843 $ 248 $ 429 $ - $ 1,091 $ 1,653 $ 843 

2018 $ 1,027 $ 1,493 $ 1,027 $ 303 $ 523 $ - $ 1,330 $ 2,015 $ 1,027 

2023 $ 1,252 $ 1,819 $ 1,252 $ 369 $ 637 $ - $ 1,621 $ 2,457 $ 1,252 

2028 $ 1,526 $ 2,218 $ 1,526 $ 450 $ 777 $ - $ 1,976 $ 2,995 $ 1,526 

2033 $ 1,860 $ 2,704 $ 1,860 $ 549 $ 947 $ - $ 2,409 $ 3,651 $ 1,860 

Alternative 3 is projected to have the lowest O&M costs. This is due to the fact that this alternative does 

not require additional pumping. Since Alternative 2 will not remove C02 from the entire water supply, 

this alternative does not have as high of a reduction in caustic soda costs. Consequently, Alternative 2 

has the highest projected O&M costs of the three alternatives. 

The following table calculates the projected savings of each alternative compared to the projected 

monthly O&M costs of the existing corrosion control system. It is anticipated that implementing C02 

removal will reduce corrosion control costs between 41% and 70%. 
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Table 8- Projected Monthly O&M Savings 

Year 
Costs w/o C02 Projected Savings 

Removal Altl Alt2 

2013 $ 2,809 $ 1,718 $ 1,155 

2018 $ 3,424 $ 2,094 $ 1,408 

2023 $ 4,173 $ 2,552 $ 1,717 

2028 $ 5,087 $ 3,111 $ 2,092 

2033 $ 6,201 $ 3,792 $ 2,551 

Average Reduction 61% 41% 

3.2.2 Payback Period 

Carbon Dioxide Removal System 

Alt3 

$ 1,966 

$ 2,397 

$ 2,921 

$ 3,561 

$ 4,341 

70% 

The payback period for each of the proposed alternatives is a key factor in determining if a carbon 

dioxide removal system would be financially beneficial to the City. The payback period is defined as the 

period of time required for O&M savings to "repay" the sum of the original capital investment. For this 

analysis, only the straight payback period for each alternative was calculated, meaning the time value of 

money was not considered. 

The payback period for each alternative is shown in Table 9. Alternative 2 will have the shortest payback 

period of an estimated 19 years. Alternatives 1 and 3 have payback periods of 22 years and 39 years, 

respectively. 

Table 9- Calculated Payback Period 

Alternative Payback Period 

Alternative 1- C02 Removal @Wells 22 years 

Alternative 2- C02 Removal @ WTP 19 years 

Alternative 3- C02 Removal @ New Reservoir 39 years 

3.2.3 Matrix Evaluation 

The following matrix evaluation and been developed to provide an objective evaluation of the three 
design alternatives. A brief summary of the criteria used in this analysis is provided below: 

Capital Costs (50 ptsl: This includes the total expected cost of the completed project including 
installation of new treatment equipment, electrical and control upgrades, building modifications, 
etc, as well as contingency, engineering, and administration. 

O&M Requirements (30 ptsl: Each alternative was evaluated on the anticipated cost associated 
with its operations, such as chemical costs, electricity usage, operator oversight requirements, etc. 
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Payback Period (10 pts): Each alternative was evaluated on the anticipated payback period of the 
project 

Expand ability (10 pts}: This criteria evaluates the ability of the new system to be expanded with 
minimal cost aside from cost of new equipment. 

Each of the alternatives was evaluated using the criteria listed above. Points were given to each 
alternative based on its anticipated ability to meet criterions' objective. A maximum score of 100 points 
is possible. 

The results of this matrix evaluation are presented in Table 10. Alternative 2 scored the highest point 
total with 83.2. This is largely due to the fact that this alternative has the lowest capital costs and 
shortest payback period. However, this alternative had the lowest score for O&M requirements 
because of the new satellite corrosion control facility needed for Wheeler. Alternative 2 had the second 
highest total with 72.0. 

Table 10- Matrix Evaluation 

"' 
"' Qj ~ 
~ .~ ~ 

"' Ill ·~ 1::! 
~ ~ ·c; "' "' "- ' ' "' E ... .... "' " .~ 

Qj ' 
E ·S "' ·~ ~ "' ~ c c 

::E ~ ~ 

"' .. 
E .,_. .,_. 

<( <( .21 
< 

Cost 50 35.8 50.0 7.0 

O&M Requirements 30 26.2 17.6 30.0 

Payback Period 10 8.9 10.0 2.6 

Expandability 10 2.0 10.0 10.0 

Total 100 72.9 87.6 49.6 

3.2.4 Summary of Alternatives 

Table 11 provides a summary of the advantages, disadvantages, costs, payback period, and matrix 

evaluation for each of the three alternatives. 
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Table 11- Summary of C02 Removal Alternatives 

Alternative 1 Alternative 2 
C02 Removal @ Wells C02 Removal @ WTP 

• Removes C02 from entire • City can utilize existing 
regional water supply well pumps 

• Keeps corrosion control • Existing corrosion control 
"' and disinfection system at and disinfection systems Q) 

"' " existing site in-place at WTP may be used with 'C 
" • Relatively short payback limited modifications > 

"t> period • Shortest payback period < 
• Lowest capital 

requirements 

• Limited space available • Does not remove C02 

• Location in conflict with water supplied to Wheeler 
underground utilities subsystem 

• Additional pumping • Does not provide any 
facility will be required to corrosion control to 

"' pump water from PTA to smaller districts Q) ,. 
!!! the regional distribution • New corrosion control 
c 
" system system would be needed > 

"t> • Well pumps will need to be for water supplied to " "' j5 replaced due to change in Wheeler 
TDH • Requires new pumps at 

• Does not include regional WTP 

reservoir for improvement • Does not include regional 
in water management reservoir for improvement 

in water management 

Financial Impact 

Est. 
Capital $ 731,500 $ 412,500 

Cost 

Est. 
O&M 61% 41% 

Savings' 

Est. 
Payback 22 Years 19 Years 
Period 

Matrix 
72.9 87.6 

Pts 

Carbon Dioxide Removal System 

Alternative 3 
C02 Removal @ New 

Reservoir 

• Provides addition storage 
for the combined regional 
system 

• Does not require 
additional pumping 

• Removes C02 from water 
supplied to entire regional 
system 

• Does not require satellite 
corrosion control facilities 
in Wheeler 

• High capital cost for new 
reservoir and land 

• High capital cost to 
provide electrical supply 
to new site 

• Requires corrosion control 
and disinfection system to 
be moved 

• Land availability unknown 
• Highest payback period 

$ 2,215,500 

70% 

37 Years 

49.6 

1 Average monthly reduction 1n O&M cost of new carbon removal system compared to ex1st1ng corrosion control system. 
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4.0 FINAL DESIGN RECOMMENDATIONS 

Based on the analyses performed in Section 3.0, installing a new PTA tower at the Manzanita WTP is the 

recommended solution for removing carbon dioxide from the City's water supply. A new corrosion 

control facility will also be provided near the Manzanita/Wheeler intertie to make pH adjustments to 

the water supplied to the City of Wheeler. 

The following table provides a summary of the design criteria for the new carbon dioxide removal 

system. Design specifications for the new air stripping tower are based on the recommendations 

provided by Tonka Equipment Company in the October 2011 Pilot Study. Table 12 also provides design 

criteria for the new pumps required at the WTP, which are needed to replace the extremely inefficient 

existing service pumps. 

Table 12- Summary of Design Criteria for Air Stripping System 

Air Stripper Tower Design 

Manufacturer Tonka or Equal 
Tank Material Fiberglass 
Packing Material LAN PAC XL or equal 
Maximum Flow Rate (gpm) 750 
Tower Diameter (ft) 6 
Packing Height (ft) 12.5 
Tower Height (ft) 11 
Minimum Air to Water Ratio (ft3/ft3

) 25 
Blower Size (cfm) 2,500 

WTP Service Pumps 

Type High Efficiency, Vertical Turbine 
Manufacturer Cornell or Equal 
No. Pumps 2 

Maximum Flow Rate (gpm) 350 
Total Dynamic Head (ft) 150 
Motor Variable Frequency Drive 

In addition to the new air stripping tower and WTP service pumps, other elements to be included as part 

ofthe final design ofthe carbon removal system will include: 

• Site work, including stabilization for air stripping tower foundation 

• Exterior piping modifications to re-route raw water through air stripping tower and discharge to 

WTP clearwell 

• Interior piping modifications to change the location of chemical injection points 
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• Electrical work to install new equipment and controls 

Carbon Dioxide Removal System 

As previously noted, the new corrosion control facility to service the City of Wheeler water supply will 

be located on First Street near the Wheeler master meter. It is anticipated that the new facility will be 

able to utilize some of the existing chemical feed equipment currently located at the well control 

building. Items included with the new corrosion control facility will include: 

• Site work 

• Building and foundation with geotechnical stabilization 

• Chemical feed system including feed pump, storage bin, mixer, tubing, and injection equipment 

• Lighting, ventilation, eye washing station and other safety measures 

• Exterior piping to connect to existing system 

• Electrical work for building, equipment and controls 

The preliminary engineers estimate for all of the recommended improvements is $412,500. A detailed 

cost estimate is provided in Table 5. 
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Appendix 4.1 

2010 Oregon Fire Code 
Appendix B: Fire-Flow Requirements for Buildings 

Appendix C: Fire Hydrant Locations and Distribution 
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Appendix 4.2 

City of Wheeler Comprehensive Plan,  
Public Facilities (Excerpt) 

Ordinance No. 81-4, Policies and Regulations for the Municipal Water System 
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Appendix 4.3 

Intergovernmental Agreement between the  
City of Wheeler and the City of Manzanita 
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Appendix 5.1 

Manzanita/Wheeler Water Management & 
Conservation Plan, April 2010 Update 

Update by John Handler, City of Manzanita, April 2010; HGE, Inc., September 2005 
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SECTION 1: INTRODUCTION 


1.1 BACKGROUND 

The City of Manzanita and the City of Wheeler in (2003) completed extensive water 
system improvements including two supply wells and transmission mains that form the 
backbone of what was ultimately planned as a regional water supply. Currently the 
system serves the City of Manzanita, the City of Wheeler, and the communities of 
Zaddach Water Coop, Tideland Water Coop and Nehalem Bay State Park. Joint 
elements of the water system are covered by an (IGA) Intergovernmental Cooperative 
Agreement between Wheeler and Manzanita. Neither City has previously submitted a 
water management and conservation plan. 

1.2 PURPOSE 

Water rights permit G-134 79 which governs withdrawals at the system's two new wells 
includes a requirement that a water management and conservation plan (WMCP) 
consistent with OAR Chapter 690, Division 86, be submitted to the Oregon Water 
Resources Department (OWRD). The purpose of this document is to fulfill the permit 
requirement. 

1.3 PLAN DEVELOPMENT 

The City of Manzanita and the City of Wheeler provided most of the information and 
data used to develop this plan. Overall plan development is consistent with described 
objectives and discussions with representatives of both cities. 

1.4 PROPOSED PROGRESS REPORT AND UPDATE SCHEDULE 

Because of high area development (growth) rates and potential for adding additional 
communities to the system, it is recommended that an update of the WCMP be 
completed in five years (2015). The update should include a review of system progress 
in meeting the objectives and schedules include in this WCMP. 

1.4.1 DATA UPDATE -April 2010 

Based on a meeting held in the Salem OWRD office on Mar 10th
, 2010, the data 

in this document has been updated to include the interim period since initial 
submission of this plan to include the additional time'frame from Jan 1 st, 2005 thru 
March 1st, 2010. 
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SECTION 2: MUNICIPAL SUPPLIER DESCRIPTION 

2.1 SERVICE AREA AND POPULA liON 

2.1.1 Service Area 

The service area for the ManzanitalWheeler water system is shown in Exhibit 2.1 
(at the end of Section 2). Currently, the system includes the City of Manzanita, 
the City of Wheeler, Communities including, Zaddach Water Coop, Tideland 
Water Coop and Nehalem Bay State Park. There is an emergency connection 
with the City of Nehalem. Water Rights, sources and transmission mains are 
located outside the service area in the hills above Manzanita, Wheeler and near 
the Nehalem River to the east. 

2.1.2 Resident Population Estimates and Census Data 

Table 2.1 includes recent decennial census population figures and population 
estimates from the Center for Population and Census at Portland State 
University . 

T bl 2 1 H" t . I d R eSI a opu a Ions a e . IS orlca an ecent R "denti IUS. . Census P If 

Year 
City of Manzanita 

Total Population (+) 
City of Wheeler Total 

Population 

Zaddach Coop 
and Tideland 
Coop Total 

Population (*) 

Water System 
Total 

Population 
1980 443 319 

, 

1990 513 335 

2005 660 420 89 1169 
2006 690 435 89 1214 
2007 725 445 89 1259 
2008 735 460 89 1284 
2009 745 460 89 1294 

City of Manzanita and City of Wheeler figure sources: ..• U.S. Census for 1980, and 1990, figures . 
... Center for Population Research for 2005 thru 2009 figures. 

(+) 
Manzanita's True Population is not reflected in these figures due to the very high number of vacation 
homes in the service area .... A more accurate number may be obtained by multiplying total services 

times 2000 Census figure of 1.84 persons per occupied household. (Manzanita) 

(*) 
Zaddach Coop and Tideland Coop Figures: > Estimate based on 40 service connections and 2000 

Census figure of 2.22 persons per occupied household (for Wheeler) 
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2.1.3 	 Non-resident Population Estimates 

Both Manzanita and Wheeler have significant non-resident populations that are 
not included in the official census figures and population estimates. Non-resident 
populations peak during the summer, however there are significant presence in 
shoulder periods extending into spring and fall based on weather. 
Seasonal peaking occurs on summer weekends and holidays throughout the 
year (such as the 4th of July, Christmas, etc.) Both cities are located on Hwy 101 
and receive considerable tourist traffic during the summer season. In addition, 
proximity to Portland and other major municipalities facilitates visits by non
resident homeowners throughout the year. 

Census 2000 figures for Manzanita and Wheeler do show relative proportions of 
resident and non-resident housing occupancy. 

Table 2.2: 
Housing Occupancy Percentages .•• (Source: U.S. Census 2000 Data) 
Housing Units based on actual counts ... Actual count from billing records} 

Per Year 2000 U.S. Census Data City of Manzanita City of Wheeler 

Total Housing Units (December 31st, 2009) 
(Actual Count) » 1652 250 

(%) per 2000 
census 

Units 
December 

2009 
(%) per 2000 

census 

Units 
December 

2009 

Occupied Housing Units 
(residents) 

28.. 5°k 471 72.1% 180 

Seasonal, Recreational, or 
Occasional use housing units 

67.1% 1108 23.1% 58 

Other (City & vacant) housing units 1.8% 30 
(Actual count) 

4.8% 12 

Average household size of 
occupied (resident) units 

1.84 Per 2000 

census 
2.22 Per 2000 

census 

Manzanita in particular, exhibits a very high ratio of non-resident to resident 
housing units. 

2.2 WATER CUSTOMERS 

2.2.1 	 Communities Served 

Communities currently served by the water system include: 
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City of Manzanita - Feb 28th 2010 1,652 service connections I 

City of Wheeler - Feb 28th
, 2010 253 service connections 

Tideland Coop - Feb 28th
, 2010 16 service connections 

Zaddach Coop - Feb 28th
, 2010 24 service connections 

Nehalem Bay State Park - Feb 28th
• 2010 1 bulk service connection 

Total 1,946 service connections 

2.2.2 City of Manzanita Customers 

Based on February 28th
, 2010 data, the City of Manzanita serves the following 

customers: 

Residential (3/4" meter) 1,560 meters 

Commercial « 2" meters) 59 meters 

Commercial (2" or larger meter) 2 meters 

Bulk (Nehalem Bay St. Park 2" meter) 1 meter 

City of Manzanita Services 14 meters 

Service temp turned off 16 meters 

Total 1,652 meters 


2.2.3 City of Wheeler Customers 

Based on February 28th
, 2010 data, the City of Wheeler serves the following 

customers: 

Residential (3/4" meter) 213 meters 

Commercial 40 meters 

Total 253 meters 

2.2.4 Other Communities - February 28th, 2010 

Zaddach Coop - Residential (3/4" meter) 
Tideland Coop - Residential (3/4" meter) 
Total 

24 meters 
16 meters 
40 meters 

Nehalem Bay State Park is included in Section 2.2.2, since it is fed directly from the City 
of Manzanita distribution system .... The City of Nehalem receives some finished water 
through one connection under emergency or high demand periods. 

2.3 SOURCE OF SUPPLY 

2.3.1 Summary of Existing Water Rights 

Water Rights. City of Manzanita and City of Wheeler Water Rights are described 
in Table 2.3 
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Table 2.3: Water Summary 
C of Manzanita and C of Wheeler 

Owner TypePriority Permit Certificate Use Rate Description 
Date No. No. 

Manzanita West Fork 
Anderson Creek 

12/15/1978 43756 NA MU 0.50S 

Manzanita 12/10/1945 17073 4775 MU S 0.25 Middle Fork 
Anderson Creek 

12/10/1945 17073 4775 MU S 0.25 North Fork 
Anderson Creek 

Manzanita 

Manzanita 8/1411950 21913 21707 MU S 0.867 Neahkahnie 
Creek 

Abbreviations: NA - not applicable 
MU - municipal 
S - surface source 
R - reservoir 
GW - ground water 

Wheeler currently relies on Well #1 and Well #2 for ifs (potable) municipal 
supply. Wheeler has connected its Jarvis Creek surface source to a hydrant 
located on 3rd Street and Rowe Street with the intent of using the water for City 
related purposes exclusive of potable consumption. 

Manzanita, and other parts of the system, utilize Well #1 and Well #2, and the 
Anderson Creek surface sources for municipal supply. Manzanita has not 
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utilized its other surface water sources in recent years due to low flows and high 
iron concentration. 

2.4 SUMMARY OF RECENT USE 

2.4.1 Recent Water Withdrawals 

Well #1 and #2, and the Manzanita Water Treatment Plant, came on-line in 
March 2003. Zaddach Coop came on-line in September 2004. Tideland Coop 
came on-line in October 2007. 

Prior to March 2003, Manzanita and Wheeler had separate systems. 

Water withdrawals for years 2007-2008 and 2008-2009 are shown in Table 2.4 
on the next page, for each active source. 

Table 2.4 

SEE NEXT PAGE 
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Table 2.4: Recent Water Withdrawals 
(Source: OWRD Water Use Reporting Forms) with corrected numbe ... 1 

2007-2008 

MonthlYear Well #1 Well #2 
Anderson 
Cr. N. Fork 

Anderson 
Cr. W Fork TOTAL 

Oct 20071 

Nov 2007 

4,995,407 

4,048,637 

411681635 802,084 

336,215 

802,084 

336,215 

10,768,210 

9,876,3295,155,262 

Dec 2007 3,575,544 4,663,023 743,537 743,537 9,725,641 

Jan 2008 3,916,823 4,805,269 863,461 863,461 10,449,014 

Feb 2008 3,292,059 5,747,016 459,020 459,020 9,957,115 

Mar 20081 

Apr 2008 

4,064,797 

3,418,987 

5.538.739 619,021 

330,772 

619,021 

330,772 

10,841,578 

10,058,8985,978,367 

May 2008 1,494,696 9,049,838 353,312 353,312 11,251,158 

Jun 2008 5,235,505 6,121,794 218,131 218,131 11,793,561 
Jul2008 6,010,370 9,853,143 154,334 154,334 16,172,181 

Aug 2008 60,487 14,460,026 436,269 436,269 15,393,051 

Sep 2008 3,751 11,101,108 277,273 277,273 11,659,405 

2007-08 
Totals 40,117,063 86,642,220 5,593,429 5,593,429 137,946,141 

% of Total 29.08% 62.81% 4.05% 4.050/0 100.000/0 

2008-2009 


MonthlYear Well #1 Well #2 
Anderson 
Cr. N. Fork 

Anderson 
Cr. W Fork TOTAL 

Oct 2008 0 9,262,170 251,251 251,251 9,764,672 

Nov 2008 0 8,603,261 208,046 208,046 9,019,353 

Dec 2008 0 8,980,608 339,633 339,633 9,659,874 

Jan 2009 0 7,713,973 366,448 366,448 8,446,869 

Feb 2009 0 6,106,399 152,923 152,923 6,412,245 

Mar 2009 0 6,904,934 136,000 136,000 7,176,934 

Apr 2009 0 6,156,787 202,662 202,662 6,562,111 

May 2009 0 7,913,237 170,314 170,314 8,253,865 

Jun 2009 2,082,021 7,165,274 312,000 312,000 9,871,295 

Jul2009 4,004,437 10,442,288 95,500 95,500 14,637,725 

Aug 2009 7,583,265 5,742,797 0 0 13,326,062 

Sep 2009 3,549,091 5,886,080 0 0 9,435,171 

2008-09 
Totals 17,218,814 90,877,808 2,234,777 2,234,777 112,566,176 

0/0 of Total 15.30% 80.730/0 1.990/0 1.99°", 100.00% 

Oct 2007 & Mar 2008 OWRD data errors, > corrected water usage shown in RED! 
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2.4.2 Seasonal Usage and Peaking 

Seasonal peaking typically occurs in July and August with the largest (recent) 
water withdrawal in July 2008 (see Table 2.4). Annual average withdrawal for 
the system is 343,168 gpd (October 2007 - September 2009). Peak month 
average is 531,168 gpd (July 2008). For the month of July 2008, Manzanita 
utilized an average of 341,219 gpd, with a peak day of 665,000 gpd; the ratio of 
peak day to peak month is 1.25. Table 2.5 shows measured and estimated 
peaking for system's raw source water. 

Table 2.5: Raw Water Withdrawals 

2007-2009 
Parameters gpd gpm cis Peaking Factor 

Average day 

Peak month 

Peak day 

343,168 
532,000 
665.000 

238 
369 

462 

0.53 
0.82 
1.03 

1.00 
1.55 
1.94 2 

2.5 FACILITIES DESCRIPTION 

2.5.1 Water System - General 

Exhibit 2.1 shows the general location of key water components. Exhibit 2.2 
shows the water system in schematic form. 

2.5.2 Source I Treatment 

Well #1 and Well #2 were constructed and brought on-line (March 2003). All 
phases of their planning, funding, design, construction and operation were 
conducted in compliance with prevailing standards and regulatory requirements. 
Water quality is excellent and treatment is limited to pH adjustment (with soda 
ash) and disinfection (with hypochlorite). Each well is provided with a 50 HP 
pump and variable frequency drive. Well #1 is rated at 500 gpm; installed 
maximum pumping rate is 520 gpm (748,800 gpd). Well #2 is rated at 1,000 gpm 
(1,440,000 gpd); installed maximum pumping capacity is 525 gpm. Duplex well 
pumping capacity is 750 gpm. 

The Anderson Creek sources are located high in the watershed. Locked gates 

2 Product of 1.55 X 1.25 
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Restrict access to the area. The North Fork and West Fork have small, 
permanent diversion dams to facilitate withdrawals. The Middle Fork diversion 
dam washed out a few years ago and has not yet been repaired completely. 
Water quality is generally excellent. Citizens of Manzanita, in numerous 
meetings, expressed preference and support for continued utilization of the 
surface water sources rather than reliance on the new groundwater source. 
Citizen demands resulted in construction of the new membrane filtration plant to 
treat Anderson Creek water and bring the City into compliance with surface water 
treatment ru les. 

The recently constructed Manzanita Water Treatment Plant came online in March 
of 2003. The facility utilizes a microfiltration membrane process with an installed 
capacity of 350 gpm. Overall design allows for a future capacity expansion to 690 
gpm. Filtered water is disinfected and pumped directly to the City's reservoirs. 
The facility is new and functioning well. 

2.5.3 Transmission 

Well water transmission mains were constructed in 2002. The mains are HOPE 
and include: 1 ,200 LF of parallel 8" main between the wells and the well control 
building, 22,000 LF of 12" main between the well control building and the 
Wheeler Inter-tie, 3,300 LF of 8" main between the Wheeler Inter-tie and Wheeler 
at 1st Street, and 16,900 LF of 12" main between the Wheeler Inter-tie and the 
City of Manzanita Water Treatment Plant. 

The Anderson Creek sources have collector lines of approximately 1,000 LF 
each that join to the primary raw water transmission main. The transmission main 
includes a 15,200 LF section of predominately 8" AC pipe and a 5,000 LF section 
of 8" PVC pipe that extends to the new treatment facility in Manzanita. 

2.5.4 Distribution 

The Manzanita distribution system includes two pressure zones and over 15 
miles of pipelines. Diameters range from 2" to 10". Approximately 63 percent of 
the lines are 6" or smaller. Materials are predominately AC, PVC and HDPE. 
Lower areas of the city have static pressures of approximately 47-95 psi. 

The Wheeler distribution system was extensively upgraded in 2003. The system 
has two pressure zones. Many older AC mains are still in use. Prior to the 
departure of the Public Works director in September of 2005, several large main 
leaks were repaired. 
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2.5.5 Storage 

Finished water storage facilities in Manzanita and Wheeler are summarized in 
Table 2.6: 

Table 2.6. Finished Water Storage Facilities 

Owner Description Capacity 
Construction 

Date 

Manzanita 

Manzanita 

Manzanita 

Manzanita 

Wheeler 

Wheeler 

Reservoir #2 (concrete) 

Reservoir #1 (welded steel) 

Reservoir #3 (fused glass steel) 

Treatment Plant Clearwell 

Jarvis (bolted steel) 

Vosburg (bolted steel) 

0.25 MG 

0.50 MG 

1.60MG 

0.07 MG 

0.25 MG 

0.25 MG 

1960 

1979 

1997 

2003 

2003 

2003 

Manzanita Total Storage Capacity 

Wheeler Tota. Storage Capacity 

2.42MG 

o.so MG 

2.6 SYSTEM EFFICIENCY 

2.6.1 Typical Residential Water Usage 

Typical residential water usage in Manzanita and Wheeler is shown in Table 2.7 
on the next page. 
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Table 2.7: Typical Residential Water Usage 
Manzanita data: March 2009 - February 2010 
Wheeler data: March 2009 - February 2010 

Figures based on estimated po )ulation, as noted below ... and actual water usagesl 
Manzanita Wheeler 

Parameter gal. period gal. period 

Gal/ons per Day (gpd) 
Minimum 3 

Average 
139,238 
202,522 

Apr 2009 
3/1/09 - 2128110 

33,547 
49,911 

Jan 2010 
311/09 - 2128110 

Maximum 341,219 Ju12009 69,727 Ju12009 
Gallons per Capita per Day (gpcd) 1 

Minimum 
Average 
Maximum 

47.5 
69.0 
116.3 

April 2009 
3/1/09 - 2128110 

It 

72.9 
108.5 
151.6 

April 2009 
311/09 - 2128/10 

II 

Gallons per Residential Connection Day 
Minimum 
Average 
Maximum 

89.3 
129.8 
218.7 

3/1/09 - 2128110 
II 

It 

157.5 
234.3 
327.4 

311/09 - 2128110 
II 

II 

1 _ Based on .,. Manzanita resident population: 2,933; and Wheeler resident population: 460 

2 _ Based on ... Manzanita: 1,560 residential connections; Wheeler 213 Residential connections 

3 _ Based on ... Minimum usage for April 2009 > Lowest 2009 monthly usage! 

Manzanita pop estimate - 1560 serv x 1.88 residents/serv = 2,933 Dec 31 st
, 2009 estimated population 

Wheeler pop estimate - 213 serv x 2.16 residents/serv = 460 Dec 31 st
, 2009 estimated population 

Per 2000 census data, Manzanita has 1.88 persons per household; .•. Per 2000 census data, Wheeler has 2.16 persons per household 

The per capita figures for Manzanita are somewhat misleading in that there is a 
significant non-resident presence in this vacation community, even in winter. 

2.6.2 Unaccounted Water 

For the one year period (January 2009 thru Dec 2009), Manzanita produced a 
total of 67,982,200 gals of finished water. The service meter total for the same 
period is 65,098,079 gals. Based on this data there is an estimated unaccounted 
for water fraction of 4.4 percent. Manzanita calculates this number quarterly and 
it has ranged from 8.8% to 2.4% each quarter during this time frame. 

For the one year period (Jan 2009 thru Dec 2009), Wheeler master meter 
indicated 20,206,331 gallons supplied to the City thru the master meter. The 
accounted for water for this period was 15,430,785 gals. Based on this data, the 
estimated unaccounted for water was 23.6 percent. Previous to the water 2003 
water project, estimates for unaccounted for water normally exceeded 50 
percent. The latest first period 2010 billing indicates water loss at 21.2 percent 
and continues to fall as the new Wheeler water distribution employee locates and 
repairs leaks. 
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SECTION 3: CONSERVATION ELEMENT 


3.1 PREVIOUS AND CURRENT CONSERVATION EFFORTS 

3.1.1 Metering 

Metering and data acquisition is currently in place for: 

• 	 All raw water sources. Anderson Creek North Fork and West Fork water 
passes thru the same meter; Manzanita assumes a 50/50 contribution 
from each of these sources. 

• 	 All interties and bulk sales. The onJy exception is the emergency finished 
water intertie with Nehalem. Manzanita has purchased a new 4" meter 
which is scheduled to be installed during the summer of 2010. This 
connection has not been used over the past 18 months. 

• 	 All customer service connections. 

• 	 Reservoir inlets. 

• 	 Treatment processes including backwashing and discharge to waste. 

Full metering of customer service connections provides data for usage based 
rates and billing. Metering and usage rates are probably the single most 
effective means of promoting water conservation. Both Manzanita and Wheeler 
are fully metered and water biJlings in part are based on metered water usage. 

Service meters are read quarterly in Manzanita and every odd numbered month 
in Wheeler. 

Manzanita has an active meter testing and replacement program. Approximately 
one tenth of Manzanita's service meters are replaced annually. 

3.1.2 Monitoring 

Manzanita is highly vigilant in monitoring data for changes, discrepancies, or 
other indicators of problems in the system. The City's SCADA system is set up 
to compile and compare usage throughout the system, including Wheeler's. 

Leaks as small as that occurring in %" service lines can be detected. (The 
SCADA system is configured to establish the general area in which a leak 
occurs; it cannot establish the exact location.) 
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Manzanita's Public Works Department maintains exhaustive computer files and 
spreadsheets that track and compare planning, flow, water quality and usage 
data. These are located at the Treatment Plant! SCADA location. The City's 
billing software also tracks usage and notes departures from previous usage 
patterns and I or excessive use. 

3.1.3 Leak Detection and Repair 

Reported Leaks and potential leaks identified by the SCADA system or billing 
programs are promptly addressed by public works personnel. Manzanita also 
monitors (via SCADA) Wheelers system and notifies Wheeler Public Works if 
there is a potential leak detected. 

Manzanita has installed new valves in many areas to facilitate isolation of lines 
and repairs. Manzanita has replaced sections of the raw water transmission line 
from the Anderson Creek sources to correct leaks. This line also has a pressure 
detection system connected to the SCADA system, which is used for monitoring 
potential leaks. 

Both Manzanita and Wheeler have replaced many older AC lines. Manzanita 
replaced approximately 1 + miles of distribution mains throughout the downtown 
area in 2008. 

Wheeler has located and repaired several large leaks in the 2005 thru 2009 time 
period that has reduced consumption by almost 40% from pre 2003 usage. 

3.1.4 Policies 

Manzanita currently requires installation of Lo-Flow water fixtures on all new (or 
remodel) construction. The City also recommends native plant landscaping 
during plan review; however, there are no requirements that recommendations 
be implemented. The City reports that most new homes in the area are opting 
for native landscaping. Drip irrigation is recommended for those that do choose 
to irrigate plantings. The City also reports a significant number of residents have 
changed their plantings to low (or no-use) water demand landscaping because of 
the relatively high water rates stemming, in part, from debt service on recent 
improvements. 

Manzanita Public Works will check suspected leaks, or customers' suspicions of 
a teak, at no charge to the customer. Customers who have a leak repaired are 
eligible to have the effected billing adjusted to what the average billing would 
have been upon proof of the repair (such as a receipt from a plumber) and a City 
follow-up check of the water meter. Manzanita also follows up (with an on-site 
visit) on water accounts that are flagged by the City's billing software as 
exhibiting abnormal usage. 
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3.2 PLANNED CONSERVATION MEASURES 

3.2.1 	 City of Manzanita - Conservation 
Currently the area has sufficient water rights and source development to meet customer 
needs and to allow for system growth; consequently, conservation efforts are not being 
driven by water demand. Both Manzanita and Wheeler have recently completed 
extensive improvement projects including source development/expansion and a new 
surface water treatment plant in Manzanita; consequently, conservation efforts are also 
not being driven by economics. Manzanita's conservation efforts to date reflect a 
progressive attitude toward the inherent benefits of conservation and the long-term 
sustainability and reliability of its water supply. It also reflects a commitment by the City 
and Public Works Department to promptly address system deficiencies within the 
constraints of affordability and practicability. Manzanita extends its assistance to 
Wheeler in monitoring the system and providing technical assistance. 

Policies and practices currently in place are anticipated to be carried forth indefinitely 
into the future. Additional measures to be implemented by the City of Manzanita 
include: 

• 	 Install a water meter on the (finish) water line that connects to the City of 
Nehalem's system. The line is currently unmetered and used for emergencies 
only.... Meter is purchased, installation scheduled for summer 2010 

• 	 Replace the existing transmission line from the Anderson Creek sources. The 
line is old and susceptible to breakage .... Ongoing 

• 	 Replace AC and other old mains as practicable and affordable .... Ongoing 

• 	 Develop short articles and information on conservation for inclusion in the City's 
quarterly newsletter .... Included in Annual CCR to customers 

• 	 Annual water audit that includes detailed estimates of all unmetered usage 
(such as hydrant flushing) .... Ongoing and completed quarterly 

• 	 Complete a new Water Master Plan .... Completed May 2006 

OAR 690-086-0150(4) requires all water suppliers to implement the following 
conservation measures: 

• 	 An annual audit. ... Ongoing and completed quarterly 

• 	 Full metering of service connections .... Both systems are 100% metered 
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• 	 A meter testing and maintenance program. 

• 	 A rate structure that reflects and incorporates consideration of metered water 
consumption.... Implemented in 2005 

• 	 A leak detection program if the annual water audit indicates system leakage in 
excess of 10 percent. ... Manzanita audit indicated leakage at < 5% 

• 	 A public education program to encourage efficient water use and low water use 
landscaping. 

Manzanita is largely in compliance with these requirements. 

3.2.2 City of Wheeler - Conservation 

Wheeler needs to develop programs and pOlicies that reflect the requirements noted 
under OAR 690-086-0150(4). The City of Wheeler has not, to date, implemented 
specific conservation related measures other than replacement of defective mains, and 
repairs of leaks, to the extent practicable and affordable. 

Wheeler has completed metering on 100 percent of service connections, and the 
implementation of usage based water rates. 

The City of Wheeler has recently hired a new employee for the Public Works duties. 
This new employee has multiple responsibilities and a very limited public works budget. 
Implementation of new conservation measures is unlikely until the new employee is 
oriented and allowed to catch up on other preSSing matters. The implementation 
schedule reflects this consideration. 

Specific conservation measures to be implemented by Wheeler include: 

• 	 Compile list of known and suspected leaks (if any) that need to be checked or 
corrected. 

• 	 Develop a plan to check and correct known or suspected leaks. 

• 	 Implement leak correction plan. 

• 	 Conduct an annual audit. The audit should include all metered connections and 
estimates of unmetered usage (such as hydrant flushing). 

• 	 Develop a plan for service meter testing/repair and/or replacement. 

• Implement service meter plan. 
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• 	 Develop a public education program that, at a minimum, provides information on 
low water use landscaping, encourages efficient water use, and provides 
information on Wheeler's conservation activities and implementation schedule. 

• 	 Implement public education program. 

3.3 CONSERVATION MEASURE SUMMARY AND 5-YEAR IMPLEMENTATION PLAN 

3.3.1 	 City of Manzanita .•. 5-Year Plan 


OAR 690-086-0150(4) requires a list of the 5-year conservation measures 

(benchmarks) and an implementation schedule. 5-year benchmarks and 
implementation schedules are provided below in Table 3.1 for Manzanita. 

Manzanita completed a Water System Master Plan in May 2006, which addresses 
recommended Near-Term Capital Improvement Projects; consequently, improvement 
scheduling is noted in that plan and included in Table 3.1. 

3.3.2 	 City of Wheeler .•. 5-Year Plan 

OAR 690-086-0150(4) requires a list of the 5-year conservation measures 

(benchmarks) and an implementation schedule. 5-year benchmarks and 

implementation schedules are provided below in Table 3.2 for Wheeler. 


Wheeler last completed a Water System Master Plan in 1994, which addresses 
recommended projects; scheduling is noted in that plan and included in Table 3.2. 

Wheeler has had several staff changes in recent years; consequently, there is limited 
knowledge/experience base or extant records upon which to draw for planning and 
implementation of the measures listed. The benchmark schedule for Wheeler is 
therefore also tentative and subject to change; however, the overall goal is full 
implementation of the listed measures prior to the WMCP update in five years (2015). 
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Table 3.1: City of Manzanita 5-Year Conservation Benchmarks 

Benchmark Date (Goal} Frequency 
Ongoing Efforts 

Service meter replacement September 2005 10 year cycle 
Service meter checking September 2005 On-call 
System monitoring September 2005 Varies by parameter 
Leak detection and repair September 2005 As required 
Lo-flow fixture requirements September 2005 Policy 
Financial incentives for leak repair September 2005 Policy 
Water audit September 2005 Annually 
Newsletter with information on conservation September 2005 Annually 
Upgrade Anderson Creek transmission main 2005 - 2015 As required 
Complete water system master plan November 2005 Completed May 2006 

Replace selectedAC and other old mains 
Planned programs 

2005 -2015 Ongoing projects 

Install water meter on Nehalem connection 2010 -
Public information on conservation JanlJ!fY 2010 Quarterly 

Table 3.2: City of Wheeler 5-Year Conservation Benchmarks 

Benchmark Date (Goal) Frequency 
Planned programs 

Compile list of known or suspected leaks 
Develop plan to check and correct leaks 
Implement leak correction 
Develop public education program 
Implement public education plan 
Conduct annual water audit 
Develop plan for service meter check/repair 
and/or replacement program 
Implement service meter plan 

June 2010 
July 2010 

August 2010 
October 2010 

November 2010 
March 2011 

June 2011 

July 2011 

. 
-
-
According to plan 
According to plan 
Annually 

-
According to plan 
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SECTION 4: CURTAILMENT PLAN ELEMENTS 


4.1 CONTEXT 

With development of the new well source and transmission mains, it is unlikely that 
water supply will be affected by seasonal weather patterns or changes in raw water 
availability. Disruptions in supply will likely be limited to emergencies or localized 
impacts from construction or maintenance activities. Manzanita has prepared a detailed 
emergency response plan, updated annually, that addresses water related 
emergencies. Construction and maintenance activities are typically coordinated to 
avoid unnecessary disruptions of water supplies. 

4.2 CURTAILMENT PLAN 

A proposed curtailment plan is described in Table 4.1. Development of a water 
curtailment ordinance would allow designated City authorities to promulgate a water 
supply emergency, enact the curtailment plan, and police customer compliance through 
the issuance of warnings and fines. Without an ordinance, the curtailment plan 
becomes an advisory plan that can be used as a reference to base requests for public 
actions to reduce consumption. The issue is complicated by the multiple jurisdictions 
involved. It is strongly recommended that Manzanita and Wheeler coordinate prior to 
the development and adaption of curtailment ordinances (should they desire to do so) 
so as to maintain consistency and to avoid potential conflicts. 

Table 4.1: Proposed Curtailment Plan 

StaKe Tri22er Goal Implementation Measures 
Mild Use reaches 80% 

ofcapacity 
General awareness and 
Modest reductions in 
Consumption. 

• Activate curtailment plan 
• Provide infonnation (guidance) to the 

public on conservation methods. 
• Request customers to limit irrigation. 
• Avoid flushing hydrants 

Moderate Use reaches 90% 
ofcapacity 

Enhanced awareness and 
moderate reductions in 
consumption. 

• Continue "mild" stage measures. 
• Request irrigation be minimized to 

that necessary for plant survival. 
• No lawn irrigation. 

Critical Use reaches 95% 
ofcapacity 

Awareness ofcritical supply 
shortage and maximum 
reduction in consumption. 

• Continue "moderate" stage measures. 
• No outdoor irrigation 
• No vehicle washing. 
• No hosing ofpaved surfaces. 
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SECTION 5: MUNICIPAL WATER SUPPLY ELEMENT 

5.1 FUTURE SERVICE AREA 

Planning for the regional water system anticipated the eventual future connection of: 
Neahkahnie Water District, Brighton, City of Nehalem, City of Rockaway Beach, and 
Watseco/Barview Water District to the regional system. There is no schedule for adding 
communities; communities must obtain approval from both Manzanita and Wheeler City 
Council's before being admitted to the regional system. Since there are no 
requirements for the identified communities to join the system, motivation or reticence 
will likely be driven by local politics and the perception of an actual or impending water 
supply crisis. 

Resident population growth in both Manzanita and Wheeler has averaged 
approximately 1.5 percent per year since 1990. Tillamook County's recent long term 
projects for the County as a whole and for each municipality incorporates a rate of 0.98 
percent on an average annual growth basis. County provided (high) projections for the 
municipalities potentially involved with the water system are included in Table 5.1. 

Table 5.1: Population Projections 

(Source: Tillamook County) 


City 2015 2020 2025 2040 

Manzanita 690 72B 764 B74 

Nehalem 354 373 391 448 

Rockaway 1,516 1,59B 1,677 1,920 

Wheeler 468 493 518 592 

The most significant additions in resident population for the water system is likely to be 
the addition of new communities, Rockaway in particular, rather than in population 
growth within the service area. 

The existing and potential service area can be characterized as having considerable 
potential for expansions in non-resident presence and the businesses that cater to 
them. Between 1989 and 1996, Manzanita's total water service connection grew at a 
rate of 3.84 percent per year. High development levels have persisted and as a 
consequence Manzanita uses a planning figure 3% AAGV (average annual growth rate). 
Growth pressures have increased in Wheeler as well and the City is seeing 
considerable activity and interest in new residential development. Accommodating the 
growth does not appear problematic. Both Manzanita and Wheeler have available 
undeveloped land for continued development. 
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Infill development and subdivisions are also occurring: in April 2005 Manzanita reported 
2014 platted lots in developed areas - an increase of 12 percent over the November 
2000 figure of 1799 lots. 

Manzanita's general planning figure of 3 percent AAGR will be used for future planning 
of the jOint water system until more accurate planning data is available. If one of the 
larger communities, such as Rockaway, requests to become part of the regional 
system, planning figures will be need to be adjusted and the impacts of the connection 
assessed. It must also be borne in mind that future system connections, such as 
Rockaway, may not rely fully on the regional water system and only use it to 
supplement their own supplies during periods of high demand or for emergencies. The 
3 percent AAGR figure should be evaluated and adjusted in the next update of this 
WCMP in 2015. 

5.2 FUTURE DEMAND 

Future water demand based on 30/0 average annual growth are presented in Table 5.1. 
As noted in Section 5.1, this is a tentative planning figure and does not take into 
account major system expansions, to accommodate new communities, as discrete 
events. 

Table 5.1: Future System Water Demand 


(Based on 3% AAGR) 


Actual Estimated »> 


Parameter 2007..2009 2015 2020 2025 2030 2040 2050 
Average Day 

gdp 343,168 409,761 475,025 550,684 638,394 857,948 1,153,010 

gpm 238 285 330 382 443 596 801 

cfs 0.53 0.63 0.74 0.85 0.99 1.33 1.78 

Peak Month 

gdp 532,000 635,236 736,412 853,704 989,677 1,330,043 1,787,466 

gpm 369 441 511 593 687 924 1,241 

cfs 0.82 0.98 1.14 1.32 1.53 2.06 2.77 

Peak Day 

gdp 665,000 794,045 920,516 1,067,130 1,237,096 1,662,553 2,234,333 

gpm 462 551 639 741 859 1,155 1,552 

cfs 1.03 1.23 1.42 1.65 1.91 2.57 3.46 

The demand figures do not take into account reductions in demand due to conservation 
efforts in Wheeler. Wheeler has old water service meters, and based on very low per 
capita usage (Table 2.7), it is possible the meters are, on average, under reporting. 
With implementation of improved auditing and conservation measures in Wheeler, more 
accurate data should be available for the WCMP update in 2015. 
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5.3 LONG RANGE SUPPLY PLAN 

5.3.1 	 Capacity Assessment 
The regional system has permitted access to 3.6 cfs at the well site. Current installed 
well capacity (duplex mode) is 750 gpm (1.67 cfs). Based on Table 5.1, installed well 
capacity should be adequate to meet peak demands for the next 15-20 year period; 
however addition of any new communities to the system will shorten the timeline 
according to the size of the communities added and their need (whether it is full water 
supply or only to supplement eXisting sources). 

With Manzanita's Anderson Creek sources (0.75 cfs of water rights currently utilized), 
the regional system should be well positioned to serve the needs through the next 20 
year planning period under the 3% AAGR and qualifications previously discussed. 

5.3.2 Projected 20-year Withdrawals 
Projected 20-year withdrawals are presented in Table 5.3. The figures are consistent 
with discussions and qualifications presented elsewhere in Section 5. 

Table 5.3: 20-year Peak Withdrawals and Permitted Capacity 

Permit No. Penn itted Capacity 20-year Peak Withdrawal 

(cfs) (gpm) (cfs) (gpm) 

43756 

17073 

G12196 

0.50 

0.50 

3.60 

224.4 

224.4 

1,615.7 

0.50 

0.50 

1.67 

224.4 

224.4 

750.0 

Table 5.3 reflects both Manzanita's preference to use its surface water source during 
flooding events at the well site and the need, at times, to operate both wells 
simultaneously. Other permitted sources may be utilized on occasion for non-potable 
municipal use; however there are no specific plans or estimates in place. 

5.3.3 	 SCHEDULE FOR BENEFICIAL USE 
Existing water right permits and certificates are listed in Table 2.3. Perfection of the 
groundwater permit (G12196) is unlikely within the next 20 years unless there is a 
significant expansion of the regional system. Manzanita will likely continue using its 
Anderson Creek supply for emergencies and upgrade transmission piping as 
necessary. The City may decide to pursue perfection of Permit 43756 after 
improvements have been completed. The issue will be addressed in the 2015 update. 
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Appendix 6.1 

EPANET Hydraulic Model 

 



• '\ 

P8 

Jarvis Reservoir 

P1 

~Vosberg Resen.oir 
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Network Table- Nodes 

Elevation Base Demand Demand Head Pressure 
Node ID ft GPM GPM ft ps1 

June 3 160 2 2.00 239.46 34.43 
I 

June 4 100 2 2.00 239.44 60.42 

June 5 35 2 2.00 239.43 88.58 

June 6 70 3 3.00 239.43 73.42 

June 7 110 0 0.00 239.44 56.09 

June 8 80 3 3.00 239.44 69.09 

June 9 30 2 2.00 239.38 90.73 

June 10 75 2 2.00 239.38 71.23 

June 11 60 1 1.00 328.49 116.34 

June 12 195 1 1.00 328.49 57.84 

June 13 170 3 3.00 328.49 68.67 

June 14 265 0 0.00 328.49 27.51 

June 15 205 2 2.00 328.49 53.51 

June 16 160 1 1.00 328.49 73.01 

June 17 80 2 2.00 239.34 69.04 

June 18 50 2 2.00 239.34 82.04 

June 19 40 2 2.00 239.34 86.37 
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Elevation Base Demand Demand· Head Pressure 
Node ID ft GPM GPM ft psi 

June 20 170 1 1.00 328.48 68.67 

June 21 20 2 2.00 239.33 95.04 

June 22 85 1 1.00 328.47 105.50 

June 23 80 1 1.00 328.48 107.66 

June 24 140 1 1.00 328.48 81.67 

June 25 140 0 0.00 328.48 81.67 

June 26 135 1 1.00 328.47 83.83 

June 27 215 1 1.00 328.48 49.17 

June 28 215 1 1.00 328.48 49.17 

June 29 250 1 1.00 328.48 34.00 

June 30 190 1 1.00 328.48 60.00 

June 31 15 2 2.00 239.33 97.20 

June 32 20 4 4.00 239.33 95.04 

June 33 40 2 2.00 239.33 86.37 

June 34 65 2 2.00 239.33 75.54 

June 35 120 1 1.00 328.47 90.33 

June 36 140 1 1.00 328.47 81.66 

June 37 150 1 1.00 328.47 77.33 
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Elevation Base Demand Demand Head Pressure 
Node ID ft GPM GPM ft psi 

June 38 15 2 2.00 239.33 97.20 

June 39 35 2 2.00 239.33 88.54 

June 40 60 2 2.00 239.33 77.70 

June 41 120 0 0.00 239.33 51.70 

June 42 45 2 2.00 239.33 84.20 

June 43 60 2 2.00 239.33 77.70 
I 

June 44 80 2 2.00 239.33 69.04 

June 45 120 1 1.00 328.47 90.33 

June 46 120 1 1.00 328.47 90.33 

June 47 108 1 1.00 328.47 95.53 

June 48 155 1 1.00 328.47 75.16 

June 49 20 1 1.00 239.33 95.03 

June 50 45 0 0.00 239.33 84.20 

June 51 32 0 0.00 239.38 89.86 

June 52 32 0 0.00 328.49 128.47, 

June 53 135 0 0.00 328.48 83.84 

June 54 135 2 2.00 239.34 45.21 

Tank 1 215.5 #N/A -49.00 239.50 10.40 
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Elevation Base Demand Demand Head Pressure 
Node ID ft GPM GPM ft pSI 

Tank2 304.5 #N/A -24.00 328.50 10.40 
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Network Table- Links 

Length Diameter Roughness Flow Velocity Unit Headloss Status 
Link ID ft ill GPM fps ft!Kft 

Pipe P1 700 8 140 49.00 0.31 0.06 Open 

Pipe P2 1000 8 140 26.57 0.17 0.02 Open 

Pipe P3 750 8 140 24.57 0.16 0.02 Open 

Pipe P4 250 6 130 -14.43 0.16 0.03 Open 

Pipe P5 450 6 140 0.00 0.00 0.00 Closed! 

Pipe P6 440 6 140 0.00 0.00 0.00 Closed 

Pipe P7 250 6 130 -17.43 0.20 0.04 Open 

Pipe P8 1050 8 130 -20.43 0.13 0.01 Open 

Pipe P9 1050 8 130 37.00 0.24 0.04 Open 

Pipe P10 790 4 130 0.00 0.00 0.00 Open 

Pipe P11 550 6 130 0.00 0.00 0.00 Open 

Pipe P12 400 4 130 2.00 0.05 0.01 Open 

Pipe P13 1350 8 140 33.00 0.21 0.03 Open 

Pipe P14 400 8 140 2.00 0.01 0.00 Open 

Pipe P15 200 8 130 29.00 0.19 0.03 Open 

Pipe P16 250 8 130 25.00 0.16 0.02 Open 

Pipe P17 375 8 130 2.00 0.01 0.00 Open 
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Length Diameter Roughness Flow Velocity Unit Headloss Status 
LinkiD ft ill GPM fps ft/Kft 

Pipe P18 1380 8 130 1.00 0.01 0.00 Open 

Pipe Pl9 500 8 130 -5.00 0.03 0.00 Open 

Pipe P20 375 8 140 -24.00 0.15 0.02 Open 

Pipe P21 450 8 140 -24.00 0.15 0.02 Open 

Pipe P22 600 8 130 1.00 0.01 0.00 Open 

Pipe P23 450 8 140 16.00 0.10 0.01 Open 

Pipe P24 900 8 130 15.00 0.10 0.01 Open 

Pipe P25 900 8 140 2.00 0.01 0.00 Open 

Pipe P26 250 8 140 0.00 0.00 0.00 Open 

Pipe P27 300 8 130 23.00 0.15 0.02 Open 

Pipe P28 100 8 140 7.78 0.05 0.00 Open 

Pipe P29 750 8 140 5.78 0.04 0.00 Open 

Pipe P30 100 8 140 3.78 0.02 0.00 Open 

Pipe P31 750 8 140 6.63 0.04 0.00 Open 

Pipe P32 180 6 130 4.59 0.05 0.00 Open 

Pipe P33 120 4 130 2.59 0.07 0.01 Open 

Pipe P34 750 8 140 0.59 0.00 0.00 Open 

Pipe P35 250 8 140 -8.41 0.05 0.00 Open 
---
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Length Diameter Roughne::;s Flow Velocity Unit Headloss Status 
Link ID ft in r GPM fps ft/Kft I 

Pipe P36 175 4 [130 3.97 0.10 0.02 Open 

Pipe P37 250 4 130 0.00 0.00 0.00 Closedj 

Pipe P38 250 4 130 -1.00 0.03 0.00 Open 

Pipe P39 350 6 140 -2.00 0.02 0.00 Open 

Pipe P40 330 6 130 -4.97 0.06 0.00 Open 

Pipe P41 120 8 130 9.03 0.06 0.00 Open 

Pipe P42 150 4 130 5.03 0.13 0.03 Open 

Pipe P43 350 8 130 2.97 0.02 0.00 Openr 

Pipe P44 340 8 130 4.00 0.03 0.00 Open 

Pipe P45 330 8 130 1.00 0.01 0.00 Open 

Pipe P46 480 8 130 1.00 0.01 0.00 Open 

Pipe P47 200 8 130 1.00 0.01 0.00 Open 

Pipe P48 500 6 130 7.00 0.08 0.01 Open 
. 

Pipe P49 500 6 130 4.00 0.05 0.00 OpenJ 

Pipe P50 420 8 140 0.00 0.00 0.00 Open I 

Pipe P51 350 6 130 2.42 0.03 0.00 Open 

Pipe P52 1000 12 100 0.61 0.00 0.00 Open 

Pipe P53 700 4 130 0.58 0.01 0.00 Open 
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Length Diameter Roughness Flow Velocity Unit Headloss Status 
Link ID ft m GPM fps ft/Kft 

Pipe P54 700 4 130 0.18 0.00 0.00 Open 

Pipe P55 350 6 130 -0.82 0.01 0.00 Open 

Pipe P56 350 8 140 7.00 0.04 0.00 Open 

Pipe P57 100 6 130 4.00 0.05 0.00 Open 

Pipe P58 380 12 100 2.00 0.01 0.00 Open 

Pipe P59 600 8 140 1.00 0.01 0.00 Open 

Pipe P60 400 6 130 0.00 0.00 0.00 Closed 

Pipe P61 1000 8 140 0.00 0.00 0.00 Closed 

Pipe P62 1000 8 140 0.00 0.00 0.00 Closed 

Pipe P63 500 8 140 0.00 0.00 0.00 Closed 

Pipe P64 1050 8 140 0.00 0.00 0.00 Closed 

Pipe P65 950 8 140 0.00 0.00 0.00 Closed 

Pump 1 #N/A #N/A #N/A 0.00 0.00 0.00 Closed 

Valve 2 #N/A 6 #N/A 0.00 0.00 0.00 Closed 
--
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Swampfox SCADA Brochure 

 

 

 

 
 

 

 

 

 

 



Specifications 

Digital Inputs 

Analog lnpu 

Model: SF3 Shown 

Comms & internal Alarm output 

Hardware 

Processor 

32 bit CPU 

Communications Options 

Cellular 

Firmware Capability 

Slave protocols 

Modbus 

512K Flash, 512K battery backed RAM 

Multiple 16 bit slave CPUs 

Enables cellular communication 

with the site Allen-Bradley DF-1 

DNP3 

Power 

12V /24VDC 

Battery 

NiMH 2.5 AHr (-8-15 hrs duration) 

Environmental 

Temp range -20 to +60 deg C 

Humidity 5-95% non condensing 

Shock 60G 15m/s 3 pulses/axis 

EMI/EMC meets FCC requirements 

Dimensions 

SF1 H168mm, W175mm, D125mm 

Weight2kg 

SF3 H168mm, W240mm, D125mm 

Weight 2.8kg 

5 watt VHF radio 

136-174MHz 

CTCSS 12.5/25kHz 

16 channel programmable 

adjustable power settings 

4 watt UHF radio 

400-470MHz, 450-530MHz 

CTCSS 12.5/25kHz 

16 channel programmable 

adjustable power settings 

External radio interface 

(for higher power radios) 

Hi-Z unbalanced interface 

New Zealand United States 

Abbey Systems Ltd Abbey Systems, Inc 

L4, 220 Willis Street 965 Tyinn St Unit 7 

PO Box 27 497 Eugene, OR97402 

Wellington, New Zealand USA 

Ph +64 4 385 6611 Ph +1 (541) 357 4386 

Fax +64 4 385 6848 Fax +1 (541) 357 4386 

Email sales@abbey.co.nz Mobile +1 (801) 699 3370 

www.abbey.co. nz Email walt@abbeysystems.com 

HDLC 

Master protocols 

DNP3 

Mod bus 

Allen-Bradley DF-1 

Starflow 

Flo Pro 

Programming (incl) 

MPL programming language for 

logic capability 

Datalogging 

25,000 time stamped events for 

later downloading & display 

Remote Control Systems 

3596 South 300 West, Unit 3 

Salt Lake City, UT84115 

USA 

Ph +1 (801) 268 1198 

rich @rcsutah .com 

Local Display & Control 

Local Master 

Options 

Aspex HMI 

Local display and control software 

Local display 

Local display via modbus LCD 

Configuration software 

Powerlink Local Master 

configuration software 

Fibre optic interfaces 

(powered from Swampfox) 

RS-232 <> glass I plastic POF 

RS-485 <> glass I plastic POF 

Converters 

(powered from Swampfox) 

RS-232/RS-485 for multi-dropped 

serial devices 

Analog Output module 

4 x 0-20mA 12bit Analog outputs 

Din mount external PCB 

Specifications may be subject to change without notice 

BR-605-3.3-2012-May 

A complete pump 
station and reservoir 

communications 
and control system 

in one box 

• Communicate using cellular, internal, external 

or IP radio, or fibre optics 

• Ethernet and serial interfaces 

• Local display option 

~ Multiple communications protocols 

• Configure over the comms network or onsite 

t lnbuilt program logic & datalogging options 

• RFI immunity with aluminium housing 

t Battery; easy access & condition testing 

INNOVATORS IN REMOTE CONTROL TECHNOLOGY 



Swampfox Communications 

[RTU function] 

Swampfox is designed for use in 

telemetry systems with multiple 

communications channels over a 

number of different media including 

VHF/ UHF radio, line, fibre optic, 

cellular and IP networks. Several 

features unique to telemetry are 

included; Remotely Initiate a Message 

[RIM] back to the Master when an input 

identified as an Alarm occurs. Send 

Commands only once, not on every 

scan. Message frame numbering 

means that should a Swampfox not 

receive the message addressed to it 

then it will be resent from the Master. 

The ability to communicate with 

multiple serial devices e.g. VSDs, 

Meters, PLCs and Displays means 1/0 

from these can be combined, reported 

back to the SCADA Master, or used in 

logic or datalogging tasks. 

Swampfox Logic [PLC function] 

Programming allows the Swampfox to 

fulfill the role of a PLC, managing pump 

stations, small treatment plants and 

reservoirs. It is an online, realtime 

language which is self-documenting and 

simple to use. IF tests, FOR conditions 

and DO commands form the basis of the 

language which runs in the Swampfox 

and at Abbey Systems SCADA Master 

stations. Logic allows Swampfox to 

activate backup programs should the 

RTU detect there is a communications 

failure. Programs can be written at the 

SCADA Master and downloaded over 

the communications channel. 

Example of logic 

Swampfox Datalogging 

[Timestamped data storage 

function] 

Datalogging lets Swampfox store 

statuses and measurements in memory 

for later retreival. Datalogging can be 

triggered in multiple ways including; 

time, status change, system command 

or derived from a logic program e.g. 

• store Turbidity, Chlorine, & Bore 

levels every minute for Drinking 

Water Standards reporting 

• store Pump motor currents during 

the motor start 

t store Rainfall only when it's raining 

• store all changes when the cabinet 

door is open 

The SCADA Master can later retrieve 

these automatically or manually, over 

the communications channel, or by 

using a laptop PC. They can be 

displayed in an Aspex trend, or 

exported in a CSV file or to an 

SOL database 

As a Pump Station Controller these 

three functions of RTU, PLC and 

Datalogger are combined to provide. 

users with useful functions e.g. the 

Swampfox can operate as a Pump 

Station Controller. 

Pump Control 
• start & stop pumps 

• second pump start 

~ duty pump change 

~ change the start & stop levels 

~ manual or automatic operation 

Alarms 
• high level and overflow 

It pump run-on, cavitation, over-current 

It mains fail, batt low, time to overflow 

• security 

Site Performance monitoring 

• inflow calculation (without using a 

flow meter) 

• individual pump run hours, number 
of starts 

• pumped volume 

• battery state, holdup duration 

estimate 

• RTU quiescent load 

• temperature 

• attendance record 

Battery Condition monitoring 

Smart battery management optimises 

the holdup time the Swampfox has in 

a Mains Fail situation and will report a 

failing battery before it occurs. 

Periodically the battery is removed 

from charge by the Swampfox; a load is 

applied and the measured battery 

voltage stored. This value is reported 

back to the SCADA Master along with 

several other values also recorded. 

Combined with the battery age and 

measured external series resistance 

[ESR] a holdup time estimate is 

determined and can be displayed on 

the SCADA HMI. 

Battery Drawer with 
NiMH Battery 

Software Tools 

Local Master software tools allow the 

Swampfox 1/0 to be configured e.g. 

invert an input, set debounce time, 

latch or pulse an output, set the 

communications timings, also create 

and test local logic programs, and 

review 1/0 in connected serial 

equipment e.g. Meters, PLCs or 

Displays. 

Radio Toolbox software allows users to 

change radio channels from the 

"CONFIG" port if replacing a Swampfox 

in the field. 
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LEE ENGINEERING, INC. 
F. DUANE LEE. P.E. 
DAVID A. LEE, P.E., P.L.S. 

October 19, 1999 

Project No. 1749.10 

Mayor Stevie Burden and 
City Council 

City of Wheeler 
P.O. Box 177 
Wheeler, Oregon 9714 7 

Lee Engineering 

Re: Proposed Water System Development Charges 

Dear Mayor Burden and City Council: 

Enclosed is a copy of a proposed Water System Development Charges report prepared for the 
City of Wheeler, as you have requested. The report recommends a System Development Charge 
of $3,670 per single-family equivalent d\velling. The recommended SDC varies vvith meter sizes 
and charges, as sho·wn in Table 1 on page 3 of the report. 

The System Development Charge, as proposed herein, assumes the City will proceed on its o\vn 
without participation from Manzanita. If the City eventually works with Manzanita to develop an 
independent System Development Charge, it would be broken into essentially two parts. First, 
the City \Vould need to recover costs for jts own improvements, and a rough calculation of this 
SDC would be about $1,060. This assumes the City would bear the local share of about $505,000 
in loan costs for their project. The regional SDC, as estimated befo~e, would be about $800, 
which would need to be added to the City's SDC. Therefore, the total SDC with Manzanita's 
participation may be in the range of $1,860, or approaching about $2,000. Clearly, the SDC 
impact will be highly dependent upon Manzanita's participation in the regional water supply. 

Since we do not know at this time whether Manzanita will participate, it is important for the City 
to adopt a charge that will cover its expenses, in the event it must proceed by independent action. 
The System Development Charge needs to be adopted by the City Council by ordinance. Randy 
Ealy and I are hoping that we will receive clear direction during the discussion this evening at 
your regular Council meeting so that we can bring b?-ck to you a final document for adoption in 
your November Council meeting. 

@002 
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CITY OF WH.EELER 
PROPOSED \VATER SYSTEM DEVELOPMENT CHARGES 

Basis for Assessing SDC Charges 

Oregon Revised Statutes 223.297 through 223.314 provide a uniform framework for the 
imposition of System Development Charges by governmental units for specific purposes and 
require that charges may be used only for capital improvements. The statutes set forth specific 
requirements for levying this fee. The System Development Charge is typically levied by Oregon 
municipalities as a means by which growth pays its fair share for capital improvements to 

systems that are specifically constructed to serve the growth faction in any community. 

The Act allows for collection of fees to provide assets for the construction of: 

1. Water supply, treatment and distribution systems; 

2. Wastewater collection, transmission, treatment and disposal; 

3. Drainage and flood control; 

4. Transportation; or 

5. Parks and recreation. 

The fee may include a portion for costs associated with capital improvements to be constructed, 
or it may include a reimbursement fee, which means a fee for costs associated with capital 
improvements already constructed or under construction to serve future growth. 

Application of Fees 

The moneys from the System Development Charge fees n1ay unly be spent on the facilities used 
to establish the fee and/or the debt service payments associated with construction of these 
facilities. This implies that before System Development Charges can be calculated, a system or 
plan must be in place that identifies the needs for future growth. System Development Charge 
revenues are to be deposited in designated accounts for such moneys. The City is to provide an 
annual accounting for the System Development Charge account showing the total amounts of the 
System Development Charges collected for each system and the projects that may have been 
funded in any given year. 

Oregon statutes specify that capital obtained through water connection charges, as opposed to 
SDC charges, in excess amounts necessary to reimburse the City for its cost of inspecting and 
installing connections, are SDC's and subject to the same SDC provisions. In other words, 
moneys received in excess of costs to provide for connection to the City's water system (costs in 
excess of the actual service line, meter and associated costs), are considered to be SDC's no 
matter the name used by the local jurisd1ctions. The SDC's set forth in this report are the only 
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Therefore, the estimated cost per single-family equivalent is the proposed $1,750,000 cost 
divided by 477 single-family equivalents, or approximately $3,669 per single-family equivalent 
urut. 

The full cost recovery System Development Charges recommended are as shown in the 
following Table 1. The tabulation basically equates a single-family equivalent unit to be served 
by a 5/8" by 3/4" meter. For meter sizes larger than 5/8" by 3/4'', appropriate multiplication 
factors should be used to arrive at an equitable SDC. For example, a standard residential meter 
can produce approximately 20 gallons per minute to serve the internal plumbing and 
requirements for a typical residence. A 1 ,, meter, however, can serve up to 50 gallons per minute, 
or 2-1/2 times that served by a standard residential meter. Therefore, a 1" meter should be 
charged at least 2-112 times the proposed charge for a proposed single-family equivalent unit. 
The argument promoted in this regard is that charges should be made based on the demand an 
individual service will place on the system, not necessarily the total amount of water used. 

The table further extrapolates the System Development Charge for 5/8" to 4" meters. The 
equivalent factor is taken from standard American Water Works Association information 
indicating the recommended maximum demand for any given meter. The meter should be sized 
based on the plumbing needs and other demands of any connection. Guidelines are presented in 
the American Water Works Association Manual of Water Supply Practices, Sizing Water Service 
Lines and Meters, A WWA Manual M22. The City should utilize this manual in determining the 
required service size for any future service connection. 

TABLE 1 

RECOMMENDED SDC BY METER SIZE 

Meter Size Equivalent Factor Recommended SDC 
5/8>> X 3/4" 1.0 $3,670 

1" 2.5 9,175 
1-114') N.A. N.A. 
1-1 /2" 5.0 18,350 

2" 8.0 29,360 
2.5)) N.A. N.A. 
3" 15.0 55,050 
4" 25.0 91,750 

Implementation and Adoption 

In order to accommodate the provision of Measure 5 (the l-l/2o/o property tax limitation), 
System Development Charges should be charged at the time the application for new services is 
made. The SDC is not a charge to the property. Rather, it is a claim by the service on the 
capacity of the existing water system. This capacity is not required for the property. It is needed 
to serve the anticipated functions for which the service application is made. 
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CITY OF WHEELER 

ORDINANCE NO. 2000-01 

AN ORDINANCE ESTABLISHING A WATER SYSTEM DEVELOPMENT 
CHARGE, ESTABLISHING METHODOLOGY FOR CHARGE, 
ESTABLISHING APPEALS PROVISIONS. 

WHEREAS, the 1989 Session of the Oregon Legislature enacted new state law relating 
to system development charges (ORS 223.297 through 223.314), and 

WHEREAS, it is important to the City of Wheeler that costs of grow1h are equitable and 
rationally shared by new growth and development activities, 

NOW, THEREFORE, the City of Wheeler does hereby ordain as follows: 

Section 1.0 Purpose. The purpose ofthe water system development charge is to 
provide reimbursement to the City of Wheeler for previously incurred 
costs in providing a water supply, treatment, and distribution system for 
City of Wheeler use. This charge is for additional capacity of the system 
to provide for additional development and growth within the City and 
upon all lands outside the boundary of the City which will connect to or 
otherwise use the water system. 

Section 2.0 Scope. The system development charge imposed by this ordinance 
is separate from, and in addition to, any applicable tax, assessment, 
charge, or fee otherwise provided by law or imposed as a condition of 
development. 

Section 3.0 Defmitions. For purposes of this Ordinance, the following terms shall 
mean: 

3.1 Capital Improvements. Facilities or assets used for: 

3 .1.1 Water supply, treatment and distribution; 

3.2 Development. Taking any action relating to land which 
requires a building permit, a land use approval, or an application to 
connect to City water. Any new construction o~ existing uses 
being converted that cause an increase in the rate of water usage. 

3.3 Developer. That person, frrm, corporation or partnership 
causing development to occur and making application to the City 
of Wheeler Water Department for a water connection. 



Section 6. 

Section 7. 

5.3 The methodology used to establish the water reimbursement fee 
shall be as shown in the attachments. 

5.4 The methodology used to establish the water i1nprovement fee 
shall be as shown in the attachments .. 

Authorized Expenditures. 

6.1 Funds generated from rein1bursement fees shall be applied only to 
capital improvements for the water system, including expenditures 
relating to repayment of indebtedness. 

6.2 Improvement fees. 

6.21 Improvement fees shall be spent only on capacity
increasing capital improvements, including expenditures 
relating to repayment of future debt for the improvements. 
An increase in system capacity occurs if a capital 
improvement increases the level of performance or service 
provided by existing facilities or provides new facilities. 
The portion of the capital improvements funded by 
improvement fees must be related to demands created by 
current or projected development. 

6.22 A capital improvement being funded wholly or in part from 
revenues derived from the improvement fee shall be 
included in the plan adopted by the City pursuant to Section 
8 of this ordinance. 

6.3 Notwithstanding subsections 6.1 and 6.2 of this section, system 
development charge revenues may be expended on the direct costs 
of complying with the provisions of this ordinance, including the 
costs of developing system development charge methodologies and 
providing an annual accounting of system development charge 
expenditures. 

Expenditure Restrictions 

7.1 System development charges shall not be expended for costs 
associated with the construction of administrative office facilities 
that are more than an incidental part of other capital improvements. 

7.2 System development charges shall not be expended for costs of the 
operation or routine maintenance of capital improvements. 

3 



· Section 11 

issued by the City as of the effective date of this Ordinance shall 
also be exempt from a system development charge. 

10.2 Additions to single-family dwellings that do not constitute the 
addition of a dwelling unit, as defined by the State Uniform 
Building Code, are exempt from all portions of the system 
development charge. 

10.3 An alteration, addition, replacement or change in use that does not 
increase the parcel's or structure's rate of use of the water system 
facility are exempt from all portions of the system development 
charge. 

10.4 A development owned by the City is exempt from all portions of 
the system development charge. 

10.5 A service connection the City believes will not be in existence for 
more than six consecutive months is exempt from all portions of 
the system development charge. Such service, if it continues for 
more than six consecutive months, shall be fully subject to all 
applicable systems development charges. 

Credits 

11.1 Change ofUse When a system development charge is 
required to be paid because of a Changed Use (Section 3.2 above) 
a credit shall be given for the system development charge that is 
applicable to the prior use. 

11.2 A credit shall be given to the permittee for the cost of a qualified 
public improvement upon acceptance by the City of the public 
improvement. The credit shall not exceed the improvement fee 
even if the cost of the qualified public improvement exceeds the 
applicable improvement fee and shall only be for the improvement 
fee charged for the type of improvement be.ing constructed. 

11.3 If a qualified public improvement is located in whole or in part on 
or contiguous to the property that is the subject of development 
approval and is required to be built larger or with greater capacity 
than is necessary for the particular development project, a credit 
shall be given for the cost of the portion of the improvement that 
exceeds the City's minimum standard facility size or capacity 
needed to serve the particular development project or property. The 
applicant shall have the burden of demonstrating that a particular 
improvement qualifies for a credit under this subsection. The 

5 



Section 13. Segregation and Use ofRevenue 

13.1 All funds derived from a particular type of system development 
charge are to be segregated by accounting practices from all other 
funds of the City. System development charges shall be used for no 
purpose other than those set forth in Section 6 of this ordinance. 

13.2 The City Recorder shall provide the City Council with an annual 
accounting, based on the City's fiscal year, for system 
development charges showing the total amount of system 
development charge revenues collected and the projects funded 
from each account. 

Section 14. Appeal Procedures for Expenditures of System Development Charge 
Revenues 

14.1 A person challenging the propriety of an expenditure of system 
development charge revenues may appeal the decision or the 
expenditure to the City Council by filing a written request with the 
City Recorder describing with particularity the decision of the City 
and the expenditure from which the person appeals. An appeal of 
an expenditure must be filed within two years of the date of the 
alleged improper expenditure. 

14.2 After providing notice to the appellant, the City Council shall 
determine whether the City Recorder's decision or the expenditure 
is in accordance with this ordinance and the provisions ofORS 
223.297 to 223.314 and may affirm, modify, or overrule the 
decisions. If the City Council determines that there has been an 
improper expenditure of the system development charge revenues, 
the City Council shall direct that a sum equal to the misspent 
amount shall be deposited within one year to the credit of the 
account or fund from which it was spent. The decision of the City 
Council shall be reviewed only as provided in ORS 34.010 to 
34.100, and not otherwise. 

Section 15. Legal Challenge to System Development Charge Methodology. A legal 
action challenging any methodology adopted by the City Council pursuant 
to Section 5 shall not be filed later than 60 days after the adoption. A 
person shall contest the methodology used for calculating a system 
development charge only as provided in ORS 34.010 to 34.100, not 
otherwise. 
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Oregon Water & Wastewater  Funding and Resource Guide 

April 2014 
 

Background 

and Purpose 

Rural Community Assistance Corporation (RCAC), a private non-profit 
organization serving 13 states in the West, helps rural communities achieve 
their vision and goals through training, technical assistance, and access to 
resources. RCAC works with funding and regulatory agencies and partners to 
address utility compliance issues for lower income rural communities.  

The purpose of the RCAC Oregon Water Wastewater Funding and Resource 
Guide is to provide an easy to use document which identifies water and 
wastewater funding programs, agencies, and organizational resources. RCAC 
hopes that this guide will be used as a tool to help you move forward with 
water and wastewater infrastructure projects in your community. 

  

Scope The Guide provides information on primary agency funding programs which 
support planning, predevelopment, and construction of drinking water and 
wastewater infrastructure projects. It also includes information on resources 
available to assist communities with completing drinking water and 
wastewater projects, addressing regulatory compliance, drinking water 
protection, improving water quality and local public health. Additional 
resources may be available. Please contact RCAC to suggest a resource to 
include in this guide. 

  
Contents o Agencies serving water/wastewater needs for small Oregon 

communities  
o Funding programs for water and wastewater projects  

  
Key Project 

Stages 

 Planning 
 Predevelopment 
 Engineering and Design 
 Construction 

 

 

This publication was made possible by Grant Number 90EF0069-04-00 from Health and Human 
Services and Rural Community Development Activities Program. The information was compiled 
in partnership with agencies and organizations by Rural Community Assistance Corporation 
(RCAC). RCAC is the Western regional affiliate of the Rural Community Assistance 
Partnership, Inc. (RCAP). 
 
For more information on Rural Community Assistance Corporation, visit: www.rcac.org 
 

http://www.rcac.org/
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Agencies Serving Water/Wastewater Needs of Small Oregon Communities 

 

U.S. Environmental Protection Agency 
EPA Region 10 Oregon Operations Office 
805 SW Broadway, Suite 500 
Portland, OR 97205 
Joel Salter Oregon Water Programs Coordinator 
Phone: (503) 326-2653
Email: Salter.Joel@epa.gov 
 
Drinking Water SRF Site: 

http://yosemite.epa.gov/r10/water.nsf/Drinking+Water/ 
State+Revolving+Fund 
 
Clean Water SRF Site: 

http://yosemite.epa.gov/R10/ecocomm.nsf/state+revolving
+fund/cwsrf 
 

 

United States Department of Agriculture Rural 
Development  
(USDA RD) 
1201 NE Lloyd Blvd., Ste. 801 
Portland, OR 97232-1274 
Sam Goldstein, Community Programs Director 
Phone: (503) 414-3362 
Email: Sam.goldstein@or.usda.gov 
 
Website: http://www.rurdev.usda.gov/ORcp.html 
 
 

 

U.S. Department of Health and  
Human Services 
Portland Area Indian Health Service 
1414 NW Northrup Street, Suite 800 
Portland, OR 97209 
Phone: (503) 414-5555 
Website: www.ihs.gov 
 

 

 

U.S. Department of Commerce 
Economic Development Administration (EDA) 
121 SW Salmon Street, Suite 244 
Portland, OR 97204 
David Porter, Economic Development Representative  
Phone: (503) 326-3078 
Email: dporter@eda.doc.gov 

 

Oregon Health Authority (OHA)  
Drinking Water Services 
PO Box 14450 
Portland, OR 97293-0450 
Phone: (971) 673-0422 
Website: http://healthoregon.org/dwp 
 
Adam DeSemple, Safe Drinking Water Revolving Loan 
Fund, (971) 673-0422 

Tony Fields, Planning Protection & Certification Manager, 
(971) 673-2269 

Debra Lambeth, Environmental Review Coordinator,  
(971) 673-0414 

Tom Pattee, Groundwater Protection, (541) 726-2587 x 24 

Kari Salis, Technical Services Region 1, (971) 673-0423 

Karen Kelley, Technical Services Region 2,  
(541) 726-2587  x 22 

Julie Wray, Plan Review, (971) 673-0408 
 
Technical Assistance: 
HBH Consulting Engineers, Inc., (503) 625-8065 
 

 

Oregon Business Development Department 
(OBDD) 
Infrastructure Finance Authority (IFA) 
775 Summer St. NE, Suite 200  
Salem, OR 97301-1280 
Phone: (503) 986-0123 
Email: infrastruture.info@state.or.us 
 
Website: www.orinfrastructure.com 
 
 

mailto:Salter.Joel@epa.gov
http://yosemite.epa.gov/r10/water.nsf/Drinking+Water/State+Revolving+Fund
http://yosemite.epa.gov/r10/water.nsf/Drinking+Water/State+Revolving+Fund
http://yosemite.epa.gov/R10/ecocomm.nsf/state+revolving+fund/cwsrf
http://yosemite.epa.gov/R10/ecocomm.nsf/state+revolving+fund/cwsrf
mailto:Sam.goldstein@or.usda.gov
http://www.rurdev.usda.gov/ORcp.html
http://www.ihs.gov/
mailto:dporter@eda.doc.gov
http://healthoregon.org/dwp
mailto:infrastruture.info@state.or.us
http://www.orinfrastructure.com/
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Agencies Serving Water/Wastewater Needs of Small Oregon Communities 

Continued 

 

Oregon Department of Environmental Quality 
(DEQ) 
811 SW Sixth Avenue 
Portland, OR 97204-1390 
 

Clean Water State Revolving Fund (CWSRF) 
Katie Foreman, Program Coordinator: (503) 229-5622 
Kathy Estes, Loan Specialist: (503) 229-6814 
Website: www.deq.state.or.us/wq/loans/loans.htm 
 
Drinking Water Protection Program 

Sheree Stewart, Program Coordinator: (503) 229-5413 
Julie Harvey, Drinking Water Specialist: (503) 229-5664 
 
Website: www.deq.state.or.us/wq/dwp/dwp.htm 
 

 

Rural Community Assistance Corporation 
(RCAC) 
1020 S.W. Taylor Street Suite 450 
Portland, OR 97205 
 
Chris Marko, Rural Development Specialist 
(503) 228-1780 cmarko@rcac.org 
 
RosAnna Noval, Rural Development Specialist 
(503) 308-0207 rnoval@rcac.org 
 
Website: www.rcac.org 
 

  

  

http://www.deq.state.or.us/wq/loans/loans.htm
http://www.deq.state.or.us/wq/dwp/dwp.htm
mailto:cmarko@rcac.org
mailto:rnoval@rcac.org
http://www.rcac.org/
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Additional Resources for Water and Wastewater Needs 

Association of Oregon Counties 
1201 Court St NE Suite 300 
Salem, OR 97301 
Laura Cleland 
 
Phone: (503) 585-8351 
Website: www.aocweb.org 
 
LOCAP Underwriter:  
Wedbush Securities, Katie Schwab, (503) 471-6798 

League of Oregon Cities 
1201 Court St. NE, Suite 200 

Salem, OR 97301 
Susan Muir 
 
Phone: (503) 588-6550 
Website: www.orcities.org 
 
LOCAP Underwriter:  
Wedbush Securities, Katie Schwab, (503) 471-6798 
 

Special Districts Association of Oregon 
PO Box 12613 
Salem, OR 97309 
 
Phone: (503) 371-8667 
Website: www.sdao.com 
 
Luann Richey, (503) 371-8667 x 113 
 

Oregon Water Resources Department 
725 Summer Street NE, Suite A 
Salem, OR 97301 
 
Phone: (503) 986-0900 
Website: www.oregon.gov/owrd 
 

Oregon Association of Water Utilities 
935 N Main Street 
Independence, Oregon 97351  
 
Phone: (503) 837-1212 
Website: www.oawu.net 
  

Oregon Watershed Enhancement Board  
775 Summer St. NE Suite 360 
Salem, OR 97301 
 
Phone: (503) 986-0178 
Website: www.oregon.gov/OWEB 
 

  

 

Federal Regulatory Information: 

Safe Drinking Water Act (SDWA): www.epa.gov/safewater/sdwa  

Clean Water Act (CWA): http://www.epa.gov/oecaagct/lcwa.html 

National Pollutant Discharge Elimination System (NPDES): http://cfpub.epa.gov/npdes/cwa.cfm?program_id=45 

 

 

 

http://www.aocweb.org/
http://www.orcities.org/
http://www.sdao.com/
http://www.oregon.gov/owrd
http://www.oawu.net/
http://www.oregon.gov/OWEB
http://www.epa.gov/safewater/sdwa
http://www.epa.gov/oecaagct/lcwa.html
http://cfpub.epa.gov/npdes/cwa.cfm?program_id=45
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON 
Planning and Predevelopment  
 
Program Eligible Projects Eligible Applicants Funding Available How To Apply 

OBDD Infrastructure 

Finance Authority 

(IFA) 

 
Community 

Development Block 

Grant (CDBG) 

 

Preliminary engineering and planning –  
water master plans, wastewater 
facilities plans, water conservation and 
management plans, capital 
improvement plans, inflow and 
infiltration studies. 
Final engineering – preliminary 
engineering reports, studies 

Projects must principally benefit 
low to moderate income people 
in non-entitlement cities and 
counties. Projects must serve 
primarily residential needs, not 
primarily for capacity building. 

 Grants up to $175,000 for 
preliminary engineering 
and planning 

 Grants up to $3,000,000 
for final design 
engineering and 
construction 

Competitive applications are accepted 
year-round and reviewed quarterly. All 
awards are subject to funding availability.  
Contact the Oregon Business 
Development Department (OBDD) at 
(503) 986-0123 and ask for your regional 
coordinator, or view program details at: 
www.orinfrastructure.com  

OBDD IFA 

 

Special Public Works 

Fund (SPWF)  

 
 

Preliminary engineering studies; and 
economic investigations related to 
municipal utility projects (water, 
wastewater, stormwater)  

Cities, counties, county service 
districts (ORS Chapter 451), 
Tribes, ports, & districts (ORS 
198.010) 

 Grants up to $60,000 or 
85% of project costs. 

 Loans available at reduced 
interest rates/7-year term.  

Apply year-round based on funding 
availability.  
Contact OBDD at (503) 986-0123 and 
ask for your regional coordinator or view 
program details at:  
www.orinfrastructure.com 
 

OBDD IFA 

 
Water Wastewater 

(WWF)  

 
 

Preliminary planning, engineering 
studies and economic investigations in 
preparation for construction projects 
that address an existing or pending 
compliance issue.  

Cities, counties, county service 
districts (ORS Chapter 451), 
tribes, ports and districts (ORS 
198.010). For a population of 
less than 15,000 with a Notice of 
Non-compliance or potential 
notice.  

 Grants up to $20,000 
 Loans up to $20,000  

 
 

Apply year-round based on funding 
availability. 
Contact OBDD at (503) 986-0123 and 
ask for the regional coordinator or view 
program details at: 
www.orinfrastructure.com 
  

USDA-Rural 

Development 

 

Pre-development 
Planning Grant (PPG) 
 

Water and/or wastewater planning; 
preliminary engineering reports, 
environmental reports, and other work 
to assist in developing a project that is 
expected to be funded by RD in the 
next 12 – 18 months.  

Public bodies (such as 
municipality, county, district or 
authority); non-profit 
organizations, and Indian tribes. 
Priority given to the smallest and 
poorest communities and 
systems with limited resources. 
 

 Maximum $25,000 grant 
or 75% of project costs, 
whichever is less. 
 

 
 

Apply year-round based on funding 
availability. 
Contact USDA-Rural Development 
Oregon State Office at (503) 414-3360 
and ask for your regional loan specialist 
or view program details at: 
www.rurdev.usda.gov/UWP-
predevelopment.htm 

http://www.orinfrastructure.com/
http://www.orinfrastructure.com/
http://www.orinfrastructure.com/
http://www.rurdev.usda.gov/UWP-predevelopment.htm
http://www.rurdev.usda.gov/UWP-predevelopment.htm
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON 
Planning and Predevelopment continued 

Program Eligible Projects Eligible Applicants Funding Available How To Apply 

USDA-Rural 

Development 

 

Special Evaluation 
Assistance for Rural 
Communities and 
Households 
(SEARCH) 
 

Water and/or wastewater planning; 
preliminary engineering reports, 
environmental reports, and other work 
to assist in developing a project that is 
expected to be funded by RD in the 
next 12-18 months. 

Public bodies (such as 
municipality, county, district or 
authority); non-profit 
organizations, and Indian tribes. 
Priority given to the smallest and 
poorest communities and 
systems with limited resources. 
 

 Maximum $30,000 grant 
or 100% of project costs, 
whichever is less 

Apply year-round based on funding 
availability. 
Contact USDA-Rural Development 
Oregon State Office at (503) 414-3360 
and ask for your regional loan specialist 
or view program details at: 
www.cfda.gov (Number 10.759) 

Rural Community 

Assistance Corp. 

Loan Fund 
 
Feasibility and 
Predevelopment 

Water and/or wastewater planning; 
environmental work; and other work to 
assist in developing an application for 
infrastructure improvements 
 

Nonprofit organizations, public 
agencies and tribal governments 
serving rural areas with a 
population of 50,000 or less; or 
10,000 if guaranteed by RD 
financing 

 Max $50,000 for 
feasibility loan 

 Max $350,000 for 
predevelopment loan 

 1 year term 
 Interest rate @ 5.5% 

 

Applications accepted anytime 
Contact: Josh Griff at (720) 951-2163 or 
jgriff@rcac.org. 
 
Applications available on-line at 
www.rcac.org 

EDA Technical 

Assistance Grants 

 

Feasibility Studies 

EDA’s mission is to help economically 
distressed communities in ways that 
help them build long-term economic 
development capacity. Projects must 
foster the creation or retention of 
higher-skilled, higher-wage 
employment opportunities for local 
displaced workers and attract private-
sector capital investment.  

Indian Tribes; state, county, city 
or other political subdivisions of 
a state; institutions of higher 
education; public or private non-
profit organizations or 
associations 

 $50,000 to $75,000 
 Local match required 
 Grant funds received from 

other Federal Agencies 
may not be used to satisfy 
local share match. 

Visit agency website at www.eda.gov 
and review latest “Federal Funds 
Announcement” (FFO).  
 
Submit application through 
www.grants.gov 
 

Clean Water State 

Revolving Fund 

(CWSRF) 

Loans are available for planning and 
design projects associated with: 
publicly owned wastewater treatment 
and stormwater facilities and systems, 
non-point source water quality 
improvement projects and estuary 
management projects. 

Federally recognized tribal 
governments, cities, counties, 
sanitary districts, soil and water 
conservation districts, irrigation 
districts, various special districts 
and certain intergovernmental 
entities. 

 Loan only 
 Up to 5 years 
 Substantially discounted 

interest rate 
 No annual fee 
 

Applications accepted year round with 
scheduled review and ranking in 
February, June and October. 
 
Contact the Oregon Department of 
Environmental Quality (DEQ); call Katie 
Foreman at (503) 229-5622. 
 

     

http://www.cfda.gov/
mailto:jgriff@rcac.org
http://www.rcac.org/
http://www.eda.gov/
http://www.grants.gov/
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON  
Construction  

 

Program Eligible Projects Eligible Applicants Funding Available How To Apply 

OBDD IFA 

 

Community 

Development Block 

Grant (CDBG)  

 
 

All projects must be in accordance with 
an approved water plan or wastewater 
plan. Eligible activities include: 
construction engineering; acquisition of 
property (including easements); grant 
administration; and audits. Projects 
addressing an existing or pending 
compliance issue will score higher. 

Projects must principally benefit 
low to moderate income people 
in non-entitlement cities and 
counties. Projects must serve 
primarily residential needs and 
not be for capacity building. 
 

 Maximum Grant of $3 
million, subject to the 
maximum $3 million per 
project limitation during a 
five-year period. 

 Single grant may be 
awarded to cover final 
engineering and 
construction. 
 

Competitive applications accepted year-
round and reviewed quarterly. All awards 
are subject to funding availability. 
 
Contact OBDD at (503) 986-0123 and 
ask for your regional coordinator or view 
program information at 
www.orinfrastructure.com 
 
 

OBDD IFA 

 

Special Public Works 

Fund (SPWF) 

 
 

Planning for raising and managing 
funds, pre-construction and 
construction of water, wastewater, 
stormwater projects. Projects must be 
publically owned and support economic 
and community development in 
Oregon. 
 

Cities, counties, county service 
districts (ORS Chapter 451), 
tribes, ports and districts (ORS 
198.010)  

 Primarily a loan program 
 Maximum $10 million 

loan 
  25 year term maximum. 
 Grants based on retention 

or creation of jobs, up to 
max. of $5,000 per job 

 Grants cannot exceed 
$500,000 or 85% of the 
project cost, whichever is 
less 
 

Apply year-round, based on funding 
availability. 
 
Contact OBDD at (503) 986-0123 and 
ask for your regional coordinator or view 
program details at 
www.orinfrastructure.com 
 

OBDD IFA 

 

Water Wastewater 

Financing (WWF) 

 
 

Planning, pre-construction, and 
construction improvements of drinking 
water, wastewater, or stormwater 
projects. Projects must be publically 
owned and address an existing or 
pending compliance issue. 

Cities, counties, county service 
districts (ORS Chapter 451), 
tribes, ports, & districts (ORS 
198.010)  

 Maximum $10 million 
loan 

 25 year term maximum 
 Grant eligibility based on 

median household income 
 Maximum $750,000 grant 

 

Competitive applications are accepted 
year-round and reviewed quarterly. All 
awards are subject to funding availability.  
 
Contact OBDD at (503) 986-0123 and 
ask for your regional coordinator, or view 
program details at 
www.orinfrastructure.com 
 

 

http://www.orinfrastructure.com/
http://www.orinfrastructure.com/
http://www.orinfrastructure.com/
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON  
Construction continued 
 
Program Eligible Projects Eligible Applicants Funding Available How To Apply 

Oregon Health 

Authority 

 
Safe Drinking Water 

Revolving Loan Fund 

(SDWRLF) 

 

Drinking water system projects must 
resolve existing or future non-
compliance with current or future state 
and federal drinking water standards, 
that addresses the most serious human 
health risks, or that is essential to create 
a new drinking water system 
improvement that will substantially 
benefit public health.  
 
Eligible Activities: 

Planning, engineering, design, water 
source construction, land or easement 
acquisition, treatment, storage, 
transmission/distribution, system 
purchase, system consolidation, system 
creation, system security, restructuring 

Public and privately owned 
community and non-profit non-
community public water 
systems. Federally owned 
systems are not eligible. 

 Projects requesting  
$3 million or more require 
additional review and 
approval from the Drinking 
Water Advisory Committee  

 Interest rate fluctuates 
quarterly (set at 80% of the 
previous quarters municipal 
bond rate) 

 20-year term maximum  
 30-year term maximum for 

disadvantaged communities 
 Principal Forgiveness 
 Green Project Reserve 

(GPR) financial incentive 
 Circuit Rider assistance for 

eligible systems under 
10,000 in population 

A Letter of Interest (LOI) may be 
submitted anytime to be eligible for 
funding consideration. Contact Oregon 
Health Authority’s Drinking Water 
Services at (971) 673-0405 or go to the 
OHA website: 
http://healthoregon.org/srf  
 
You may also contact Business Oregon’s 
Infrastructure Finance Authority (IFA) 
at (503) 986-0123 or visit their website 
at: http://www.orinfrastructure.org/LOI-
Form/ to take you directly to the LOI. 

Oregon Health 

Authority 

 
Drinking Water 

Source Protection 

Fund (DWSPF) 

 

Drinking Water Source Protection 
projects that lead to risk reduction 
within a delineated source water area or 
that would contribute to a reduction in 
contaminant concentration within the 
drinking water source. 

Any public and privately owned 
community and non-profit  
non-community water systems 
with a completed Source Water 
assessment. Federally owned 
systems are not eligible. 

 Max $30,000 Grant 
 Max $100,000 loan 
 Interest rate fluctuates 

quarterly (set at 80% of 
previous quarter’s 
municipal bond rate). 

 20 year term 
 30-year term maximum for 

disadvantaged communities 
 

A letter of interest must be submitted to 
be eligible for funding consideration. 
Check with OHA on submittal schedule.  
 
Contact Oregon OHA Drinking Water 
Services at (971) 673-0405 or visit 
http://healthoregon.org/srf  
or contact OBDD at (503) 986-0123 or 
visit www.orinfrastructure.com 
 

     

http://healthoregon.org/srf
http://www.orinfrastructure.org/LOI-Form/
http://www.orinfrastructure.org/LOI-Form/
http://healthoregon.org/srf
http://www.orinfrastructure.com/
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON  
Construction continued 
 
Program Eligible Projects Eligible Applicants Funding Available How To Apply 

Clean Water State 

Revolving Fund 

(CWSRF) 

 
 

Loans and bond purchase agreements 
are available for planning, design, and 
construction projects associated with: 
publicly owned wastewater treatment 
and stormwater facilities and systems, 
non-point source water quality 
improvement projects and estuary 
management projects. Interim financing 
is also available. 

Indian tribal governments, 
cities, counties, sanitary 
districts, soil and water 
conservation districts, 
irrigation districts, various 
special districts and certain 
intergovernmental entities.  

 Loan: Up to 20 year term, or 
life of asset 

 Bond purchase agreement: Up 
to 30 year term or life of asset 

 Interest may be discounted 
depending on funding type 
and community demographics 

 Low annual fee (planning 
loans exempt from this fee) 

 Possible principle forgiveness 

Applications accepted year round with 
scheduled review and ranking in the first 
week of February, June and October. 
 
Contact the Oregon Department of 
Environmental Quality (DEQ); call 
Katie Foreman at (503) 229-5622, email 
foreman.katie@deq.state.or.us or contact 
your local project officer. For a list of 
project officers, go to: 
http://www.deq.state.or.us/wq/loans/cont
acts.htm 

USDA-Rural 

Development  

 
Water Environmental 
Programs (WEP) 
Direct Loan & Grant 
Program 

Pre-construction & construction 
associated with constructing, repairing, 
or improving water, sewer, solid waste 
or storm wastewater disposal facilities. 

Public bodies (such as 
municipality, county, district, 
or authority); non-profit 
organizations and Indian tribes 
serving financially needy 
communities with service area 
populations<10,000. 

  Primarily loan program 
  Grants based on need 
  Interest rates track AA rated 

20 yr. muni. bonds and fixed 
for life of loan 

  Lower income communities 
receive an interest rate subsidy 

  Up to 40-year loan term 

Apply year-round based on funding 
availability. Contact USDA-Rural 
Development, Oregon State Office at 
(503) 414-3360 and ask for your 
regional loan specialist or view program 
details at:  
www.rurdev.usda.gov/ORcp.html 
 
 

LOCAP  

Full Faith and Credit 

Obligations 

  

Bridge financing and 

full project financing 

New capital projects having a useful 
life greater than 1 year or refunding 
outstanding bonds and loans. Includes 
soft costs, such as staff time, design 
and professional services, directly 
related to the project. 

Cities and counties that are 
members of the League of 
Oregon Cities and Association 
of Oregon Counties and their 
component units (i.e., service 
districts and urban renewal 
agencies) 

 Municipal bond market 
 Interest at market rates 
 No maximum principal 

amount 

Applications are accepted anytime. 
Contact the LOCAP coordinator, Katie 
Schwab, Wedbush Securities, at 
 (503) 471-6798 or email 
katie.schwab@wedbush.com 

LOCAP  

Utilities Revenue 

Bonds 

  

Full project financing 

New capital projects for water, sewer, 
and stormwater systems having a useful 
life greater than 1 year or refunding 
outstanding utility revenue bonds. 
Includes soft costs, such as staff time, 
design and professional services, 
directly related to the project. 

Cities and counties that are 
members of the League of 
Oregon Cities and Association 
of Oregon Counties and their 
component units (i.e., service 
districts and urban renewal 
agencies) 

 Municipal bond market 
 Interest at market rates 
 No maximum principal 

amount 
 Requires a Debt Service 

Reserve Fund and 
satisfactory coverage 

Applications are accepted anytime. 
Contact the LOCAP coordinator, Katie 
Schwab, Wedbush Securities, at  
(503) 471-6798 or email 
katie.schwab@wedbush.com 

mailto:foreman.katie@deq.state.or.us
http://www.deq.state.or.us/wq/loans/contacts.htm
http://www.deq.state.or.us/wq/loans/contacts.htm
http://www.rurdev.usda.gov/ORcp.html
mailto:katie.schwab@wedbush.com
mailto:katie.schwab@wedbush.com
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON  
Construction continued 
 
Program Eligible Projects Eligible Applicants Funding Available How To Apply 

RCAC Loan Fund 

 

Construction  

Water, wastewater, solid waste and 
storm facilities that primarily serve low 
income rural communities. Includes 
predevelopment costs 

Non-profit organizations, public 
agencies, and tribal governments 
rural areas with populations of 
50,000 or less, or 10,000 if using 
RD financing as the takeout 

 Max $2 million with 
commitment letter for 
permanent financing 

  Security in permanent loan 
letter of conditions 

 1-3 year term  
 1% loan fee 
 Interest rate 5.5% 

Applications are accepted anytime. 
Contact Josh Griff at (720) 951-2163 or 
email jgriff@rcac.org 
 
 
Applications available on-line at: 
www.rcac.org  
 
 

RCAC Loan Fund 

 

Intermediate Term 

Loans 

Water, wastewater, solid waste and 
storm facilities that primarily serve low 
income rural communities. Includes 
predevelopment costs 
 

Non-profit organizations, public 
agencies, and tribal governments 
rural areas with populations of 
50,000 or less; or 10,000 if using 
RD financing as the takeout 

 For smaller capital needs 
projects 

 Normally not to exceed 
$100,000 

 Up to 20 year term 
 Interest rate 5.0% 

Applications are accepted anytime. 
Contact Josh Griff at (720) 951-2163 or 
email jgriff@rcac.org 
 
Applications available on-line at: 
www.rcac.org  
 

US Economic 

Development 

Administration  

 

Public Works Grants 

 

EDA’s mission is to help economically 
distressed communities in ways that 
help them build long-term economic 
development capacity. Projects must 
foster the creation or retention of 
higher-skilled, higher-wage 
employment opportunities for local 
displaced workers and attract private-
sector capital investment.  

Indian Tribes; state, county, city 
or other political subdivisions of 
a state; institutions of higher 
education; public or private non-
profit organizations or 
associations 

 Public Works grant awards 
are in the range of $500,000 
– $2,500,000 with 50% 
local matching funds 
required. 

 Grant funds received from 
other Federal Agencies may 
not be used to satisfy local 
share match. 

Visit agency website at www.eda.gov 
and review latest “Federal Funds 
Opportunities” (FFO).  
 
Submit application through 
www.grants.gov 
 

     
 
 
 
 
 
 

 
 
 
 
 

mailto:jgriff@rcac.org
http://www.rcac.org/
mailto:jgriff@rcac.org
http://www.rcac.org/
http://www.eda.gov/
http://www.grants.gov/
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