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EXECUTIVE SUMMARY 

ES-1 Background and Need 

The City of Manzanita is a coastal community located in Tillamook County approximately 26 highway 
miles north of the City of Tillamook. Manzanita owns and operates a municipal water system that 
provides water to the community. The City is also part of the Joint Water System (JWS) with the City 
of Wheeler; the JWS includes the well supply, carbon dioxide (CO2) stripper, well water treatment 
and pumping, and part of the transmission main from the well supply system. There are several other 
communities (RT 53 Water, Inc.; Tideland Services Coop; and Nehalem Bay State Park) connected to 
the JWS via master meters. Currently there are 1,673 active residential service connections in the City 
of Manzanita. 

The City’s last State-approved Water Master Plan received Oregon Health Authority (OHA) approval 
on May 30, 2006. Currently the City is in compliance with OAR 33-061-0060(5), which requires 
community water systems with 300 or more service connections to maintain a current State 
approved Water Master Plan.  

Since completion of the 2006 Master Plan, the City has experienced several issues that suggest an 
update to the current plan is warranted. These include: 

• A proposed large development that may have significant impacts on the water system which 
has raised City concerns regarding potential water supply impacts and infrastructure needs to 
accommodate the development.  

• Ongoing development and increased tourism. 

• Water supply infrastructure that collects and conveys surface water (from Anderson Creek) 
to the City’s water treatment plant has largely failed. The City now relies exclusively on water 
from the wells. 

• Potential limitations on water production associated with the ongoing effort to obtain a 
permit extension for the well water right. 

• An increased awareness, on a statewide level, in recent years of the importance of system 
reliability and resiliency – especially along the Oregon Coast. 

• An interest in developing a backup water source such as a well near the City’s water 
treatment plant. This would also facilitate routine operation of the treatment facility to 
maintain its functionality. 

• A need to replace the City’s largest reservoir based on risks of failure during a moderate 
earthquake and the potential consequences of such a failure.  

The Master Plan update needs to meet Oregon Health Authority (OHA) requirements for a current 
Master Plan as well as provide a current evaluation of the City’s needs. OHA requirements include a 
new provision that requires the City to include an element addressing seismic reliability.  

ES-2 Planning Period 

This Plan uses a 20-year planning period (through the year 2040) for most plan elements; a 50-year 
planning period is used for elements related to seismic reliability. 
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ES-3 Growth Projections 

Projected growth for Manzanita is based on official population forecasts by Portland State University 
Population Research Center (March 31, 2020) plus additional growth associated with the Village at 
Manzanita development. The projected average annual growth rate (AAGR) is 1.34% (year 2020 – 
2040) and 0.60% (year 2040 – 2070). 

ES-4 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 who are responsible for operating, maintaining, and 
administering the utility, and for City 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 provided in a community and, consistent with this 
importance, the City of Manzanita 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. 

ES-5 General Goals and Requirements 

General level of service goals and requirements applicable to the water system 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 always be
maintained (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.

• Reliability (goal and requirements): 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. OHA
recently added a new master planning provision (OAR 333-061-0060(5)(J)) that requires the
City to include an element addressing seismic reliability.

ES-6 General and Projected Water System Demands 

Projected water demands for the Manzanita Water system are show in Table ES.1. 
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Table ES-1: Projected Water System Demands1 

 2020 2025 2030 2035 2040 2070 

EDUs 3,039 3,248 3,472 3,711 3,966 4,733 
ADD2 (mgd)3 0.33 0.35 0.38 0.40 0.43 0.51 
MDD4 (mgd) 0.73 0.78 0.83 0.89 0.95 1.14 
MDD (gpm)5 507 543 583 625 670 718 
MDD (cfs)6 1.13 1.21 1.29 1.38 1.47 1.76 
1. All figures are rounded 
2. ADD = average day demand 
3. mgd = million gallons per day 
4. MDD = maximum day demand 
5. gpm = gallons per minute 
6. cfs = cubic feet per second 

 

ES-7 Water Conservation 

For general planning purposes, no additional reductions in water demand or non-revenue water are 
incorporated into the projections for future water demand. Continued reductions, however, will 
reduce the City’s impact on the long-term water supply capacity associated with the well sources. 
Manzanita and Wheeler will likely need to develop a Water Management and Conservation Plan 
(WMCP) after the well water right permit has been extended by Oregon Water Resources 
Department.  There has been no indication of when the permit extension will be completed; the 
requirement to complete a WMCP is a typical permit condition for communities without an approved 
WMCP.  

ES-8 Water Quality and Treatment 

In general, both source and distribution water quality in Manzanita is excellent. Recent improvements 
at the well facility include construction of a carbon dioxide stripping tower and conversion to 
hypochlorite disinfection. The surface water treatment plant is no longer utilized because the raw 
water transmission main from the Anderson creek source is in disrepair and no longer functional. 
There are no specific treatment related recommendations other than diligence in meeting all 
applicable regulatory requirements. 

ES-9 Water Source and Water Rights 

The City currently relies on water from the wells. Water rights for the well supply is owned by 
Wheeler; the rights are in permit status. The permitted rate is 3.6 cfs – considerably more than 
needed to meet projected demands. Actual availability will be determined as part of the ongoing 
permit extension (see “Water Conservation” section above). The City has 4.03 cfs in certificated 
surface water rights associated with Anderson Creek, Neahkahnie Creek, and Alder Creek; however, 
these sources are not currently utilized. Actual water availability from these sources during parts of 
summer and early fall is likely to be very limited and insufficient to meet water system demands. 
There is a plan, associated with construction of an emergency well near the water treatment plant, to 
transfer A Neahkahnie Creek water right downstream to the proposed well site, also near the creek.  
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ES-10 Reservoir Storage 

Total above ground reservoir storage is 2.35 million gallons (MG). The City’s largest reservoir is 1.6 
MG and was recently discovered to be next to a slope with a high potential for landslide or slope 
failure. The City is currently in preliminary design to replace the three above ground reservoirs with 
two reservoirs of approximately 1 MG each at the current site of the 0.25 MG and 0.5 MG reservoirs. 
The project addresses the issues with the 1.6 MG reservoir and also addresses complexities and 
potential problems associated with the current reservoir field piping and operational configurations.  

ES-11 Distribution 

As assessment of Manzanita’s distribution system and the resulting improvement recommendations 
were based on map review, review of previous plan recommendations and implemented projects, 
fire flow needs, and information from staff on problem areas. Recommendations are included in the 
capital improvement plan. Current recommendations are extensive and shown in Figure 7.1 and 
noted in Table 7.1, both of which are included at the end of this Executive Summary. 

ES-12 Resiliency Recommendations 

The City completed a Water System Resiliency Study in 2018 that, in addition to supply and reservoir 
recommendations, included improvements to the transmission main to minimize damage to the 
City’s “backbone” supply line from the wells to the City. These improvements consist primarily of 
projects to prevent water loss due to failure of vulnerable facilities (large service connections, bridge 
crossings, etc.) or to provide an emergency connection (the Fire and Rescue facility). The resiliency 
recommendations are noted individually in Table 7.1 (at the end of this Executive Summary). 

ES-13 Water Rates 

Manzanita’s current water rate schedule was implemented on October 1, 2014. For residential 
customers inside the City, rates are based on a base monthly service charge of $39.50 that includes 
an allowance of up to 4,000 gallons per month. To the base charge is added the water usage rate of 
$2.50 per 1,000 gallons for usage beyond the 4,000 gallons included in the base charge (zero to 
20,000 gallons) and $0.0035 per gallon for usage beyond 20,000 gallons. Meter reading and billings 
are quarterly. 

Funding agencies often evaluate a community’s rates based on a monthly single-family residential 
billing associated with 7,500 gallons of usage; for Manzanita, this billing would be $48.25 ($39.50 for 
base rate plus usage (overage) of $8.75 for 3,500 gallons). 

For the fiscal year ending June 30, 2020, major sources of revenue included $1,003,327  in rates and 
$96,600 in System Development Charges. 

The water fund budgets appear healthy with substantial reserves and significant allocations for 
capital improvements. There does not appear to be an immediate need to raise rates, even though 
rates have not been adjusted in the last 7 years. Nevertheless, the City should consider retaining a 
consultant to complete a Rate Study once decisions have been made on implementation of the 
recommended capital improvements. The rate study can be used to evaluate the benefit and 
feasibility of any changes in the rate structure in addition to determining rate increases needed for 
debt service on loan components of the funding package.  
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ES-14 Current System Development Charge (SDC) 

The City’s current Water SDC is $6,900 for a new service. SDCs were last updated on September 10, 
2015. 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.  

ES-15 Operations and Maintenance 

The recommended capital improvements should not result in increased O&M costs; however, O&M 
costs are subject to market changes and 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 in ways 
and to an extent not easily foreseen. This may take the form of emergency (overtime) callouts and 
extra costs, interim measures that may be needed until the problem can be addressed correctly, and 
unbudgeted emergency projects of potentially significant expense. Over time, such costs can add 
significantly to the overall utility budget. 

ES-16 Capital Improvement Finance and Rate Impacts 

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. Because of the relatively high costs, funding agency participation may be needed 
or desired. If the City decides to pursue agency assistance, then 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. The Water Master Plan does include a discussion of 
funding alternatives and sources as well as a means of estimating rate impacts associated with loan 
financing. 
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CITY OF MANZANITA
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Table ES-2: City of Manzanita CIP (All costs in current dollars) Reference June 2021 ENR CCI: 12112 Current ENR CCI: 12112 City of Manzanita Water Master Plan 2021
(June 2021) Distribution Improvements

2021-2025
(LF)

2021-2025
($)

2025-2030
(LF)

2025-2030
($)

2031-2040
(LF)

2031-2040
($)

$160 1 1 High Avenue  PR1 8 250 $160 $40,000 $58,000 250 $58,000 $0 $0 250 $58,000
Replace existing 8" AC.  Elm Street to Cherry Street.

$145 1 2 Elm Street PR2 6 390 $145 $56,550 $81,998 390 $81,998 $0 $0 390 $81,998
Replace existing 2" ABS with 6".  High Avenue to College Avenue.

$160 1 3 High Avenue  PR3 8 250 $160 $40,000 $58,000 250 $58,000 $0 $0 250 $58,000
Replace existing 8".  Greenridge Street to Elm Street.

$145 1 4 Greenridge Street PR4 6 510 $145 $73,950 $107,228 510 $107,228 $0 $0 510 $107,228
Replace existing 4" AC with 6".

$145 1 5 Greenridge Street PR4 6 410 $145 $59,450 $86,203 410 $86,203 $0 $0 410 $86,203
Replace existing 4"AC with 6".

$160 1 6 Dorcas Lane PR6 8 230 $160 $36,800 $53,360 230 $53,360 $0 $0 230 $53,360
New 8" main.  South Fourth Street to South Fourth Place.

$145 1 7 South Fourth Place PR7 6 230 $145 $33,350 $48,358 230 $48,358 $0 $0 230 $48,358
Replace existing 4"PVC with 6".  South from Dorcas Lane.

$145 1 8 South Fourth Place PR8 6 280 $145 $40,600 $58,870 280 $58,870 $0 $0 280 $58,870
Replace existing 4" AC with 6".  Dorcas Lane to Laneda Avenue.

$160 1 9 Dorcas Lane PR9 8 230 $160 $36,800 $53,360 230 $53,360 $0 $0 230 $53,360
Replace existing 4" AC with 8".  South Fifth Street to South Fourth Place.

$145 1 10 South Fifth Street PR10 6 360 $145 $52,200 $75,690 360 $75,690 $0 $0 360 $75,690
Replace existing 2" and 4"with 6".  Dorcas Lane to Laneda Avenue.

$160 1 11 Dorcas Lane PR11 8 265 $160 $42,400 $61,480 265 $61,480 $0 $0 265 $61,480
Replace existing 4" AC with 8".  South Fifth Street to South Fifth Place.

$160 1 12 Dorcas Lane PR12 8 250 $160 $40,000 $58,000 250 $58,000 $0 $0 250 $58,000
Replace existing 4" PVC with 8".  Division Street to South Fifth Place.

$135 1 13 Hallie Lane PR13 4 290 $135 $39,150 $56,768 290 $56,768 $0 $0 290 $56,768
Replace existing 2"ABS with 4".  Beach Street to Carmel Avenue.

$135 1 14 Edmund Lane PR14 4 280 $135 $37,800 $54,810 280 $54,810 $0 $0 280 $54,810
Replace existing 2"ABS with 4".  Beach Street to Carmel Avenue.

$145 1 15 Treasure Cove Lane PR15 6 260 $145 $37,700 $54,665 260 $54,665 $0 $0 260 $54,665
Replace existing 2" PVC with 6".  Beach Street to Carmel Avenue.

$135 1 16 Beeswax Lane PR16 4 260 $135 $35,100 $50,895 260 $50,895 $0 $0 260 $50,895
Replace existing 2" ABS with 4".  Beach Street to Carmel Avenue.

$160 1 17 Bonny Lane PR17 8 400 $160 $64,000 $92,800 400 $92,800 $0 $0 400 $92,800
Replace existing 2" Glued Electrical Conduit with 8".  East from connection with South Carmel Avenue.

$135 1 18 Bonny Lane PR18 4 310 $135 $41,850 $60,683 310 $60,683 $0 $0 310 $60,683
Replace existing 2" and 3" Glued Electrical Conduit with 4".  Connects to project PR 17.

$145 1 19 Puffin Lane PR19 6 620 $145 $89,900 $130,355 620 $130,355 $0 $0 620 $130,355
Replace existing 2" PVC with 6".  West from South Carmel Avenue.

$145 1 20 Pelican Lane PR20 6 475 $145 $68,875 $99,869 475 $99,869 $0 $0 475 $99,869
Replace existing 2" with 6".  West from South Carmel Avenue.

$115 1 21 Pelican Lane PR21 6 200 $115 $23,000 $33,350 200 $33,350 $0 $0 200 $33,350
Replace existing 2".  North and south from the west end of project PR20.

$145 1 22 Windward Lane PR22 6 870 $145 $126,150 $182,918 870 $182,918 $0 $0 870 $182,918
Replace existing 2" ABS and 4" PVC with 6".  West from South Carmel Avenue and south to Sitka Lane.

$160 2 23 College Avenue PR23 8 295 $160 $47,200 $68,440 $0 295 $68,440 $0 295 $68,440
Replace existing 8" AC.  Cherry Street to Elm Street.

$160 2 24 College Avenue PR24 8 295 $160 $47,200 $68,440 $0 295 $68,440 $0 295 $68,440
Replace existing 8" AC.  Greenridge Street to Elm Street.

$160 2 25 College Avenue PR25 8 160 $160 $25,600 $37,120 $0 160 $37,120 $0 160 $37,120
Replace existing 8" AC.  Greenridge Street to Hemlock Street.

$160 2 26 College Avenue PR26 8 230 $160 $36,800 $53,360 $0 230 $53,360 $0 230 $53,360
Replace existing 8" AC.  Third Street to Hemlock Street.

CIP Totals
Length

(LF)
Cost
($)

Implementation (LF and Total Cost)Unit Costs 
June 2021 

($/LF)
Project 
Priority

Project 
Reference 
Number

Project Name
(Description)

New
Diameter

(in.)
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Current 
Unit Cost 
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Construction
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2021-2025
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CIP Totals
Length
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Cost
($)

Implementation (LF and Total Cost)Unit Costs 
June 2021 

($/LF)
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Project 
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$160 2 27 Third Street PR27 8 230 $160 $36,800 $53,360 $0 230 $53,360 $0 230 $53,360
Replace existing 8" AC.  Knobcone Street to College Avenue.

$160 2 28 Juniper Street PR28 8 430 $160 $68,800 $99,760 $0 430 $99,760 $0 430 $99,760
Replace existing 8" AC.  Knobcone Street to Ocean Avenue.

$145 2 29 Ocean Avenue/Surf Lane PR29 6 940 $145 $136,300 $197,635 $0 940 $197,635 $0 940 $197,635
Replace existing 4" and 6" AC with 6".  From First Street to and southwest along Surf Lane to North Avenue.

$160 2 30 First Street PR30 8 285 $160 $45,600 $66,120 $0 285 $66,120 $0 285 $66,120
Replace existing 6" AC.  Ocean Avenue to North Avenue.

$160 2 31 North Avenue PR31 8 655 $160 $104,800 $151,960 $0 655 $151,960 $0 655 $151,960
Replace existing 4" AC.  First Street to Surf Lane.

$160 2 32 North Avenue PR32 8 270 $160 $43,200 $62,640 $0 270 $62,640 $0 270 $62,640
Replace existing 6" AC.  Ocean Road to Surf Lane.

$160 2 33 Ocean Road PR33 8 250 $160 $40,000 $58,000 $0 250 $58,000 $0 250 $58,000
Replace existing 8" AC.  North Avenue to Washington Avenue.

$160 2 34 Ocean Road PR34 8 220 $160 $35,200 $51,040 $0 220 $51,040 $0 220 $51,040
Replace existing 8" AC.  Portland Avenue to Washington Avenue.

$160 2 35 Ocean Road PR35 8 240 $160 $38,400 $55,680 $0 240 $55,680 $0 240 $55,680
Replace existing 8" AC.  Portland Avenue to Manzanita Avenue.

$145 2 36 Washington Avenue PR36 6 760 $145 $110,200 $159,790 $0 760 $159,790 $0 760 $159,790
Replace existing 4" AC with 6".  From First Street to Ocean Road.

$145 2 37 Portland Avenue PR37 6 500 $145 $72,500 $105,125 $0 500 $105,125 $0 500 $105,125
Replace existing 6" AC.  From First Street to Ocean Road.

$160 2 38 First Street PR38 8 300 $160 $48,000 $69,600 $0 300 $69,600 $0 300 $69,600
Replace existing 6" AC.  Washington Avenue to North Avenue.

$160 2 39 First Street PR39 8 320 $160 $51,200 $74,240 $0 320 $74,240 $0 320 $74,240
Replace existing 6" AC.  Washington Avenue to Portland Avenue.

$160 2 40 First Street PR40 8 240 $160 $38,400 $55,680 $0 240 $55,680 $0 240 $55,680
Replace existing 6" AC.  Manzanita Avenue to Portland Avenue.

$160 2 41 First Street PR41 8 80 $160 $12,800 $18,560 $0 80 $18,560 $0 80 $18,560
Replace existing 6" AC with 8".  From project PR40 south to Manzanita Avenue.

$145 2 42 First Street PR42 6 225 $145 $32,625 $47,306 $0 225 $47,306 $0 225 $47,306
Replace existing 6" AC.  Idaho Avenue to Manzanita Avenue.

$145 2 43 First Street PR43 6 270 $145 $39,150 $56,768 $0 270 $56,768 $0 270 $56,768
Replace existing 4" AC.  Idaho Avenue to Laneda Avenue.

$160 2 44 Manzanita Avenue PR44 8 280 $160 $44,800 $64,960 $0 280 $64,960 $0 280 $64,960
Replace existing 4" AC with 8".  First Street to North Carmel Avenue.

$160 2 45 Manzanita Avenue PR45 8 170 $160 $27,200 $39,440 $0 170 $39,440 $0 170 $39,440
Replace existing 4" ACwith 8".  Second Street North to North Carmel Avenue.

$145 2 46 North Carmel Avenue PR46 6 515 $145 $74,675 $108,279 $0 515 $108,279 $0 515 $108,279
Replace existing 4" AC.  Manzanita Avenue to Laneda Avenue.

$145 2 47 Second Street North PR47 6 935 $145 $135,575 $196,584 $0 935 $196,584 $0 935 $196,584
Replace existing 4" AC with 6".  Manzanita Avenue to North Third Street.

$160 2 48 North Third Street PR48 8 1,000 $160 $160,000 $232,000 $0 1,000 $232,000 $0 1,000 $232,000
Replace existing 4" AC with 8".  Manzanita Avenue to Ocean Avenue.

$160 2 49 Manzanita Avenue PR49 8 235 $160 $37,600 $54,520 $0 235 $54,520 $0 235 $54,520
Replace existing 6" AC with 8".  Fifth Street to Division Street.

$145 2 50 Second Street North PR50 6 460 $145 $66,700 $96,715 $0 460 $96,715 $0 460 $96,715
Replace existing 4" AC with 6".  Manzanita Avenue to Laneda Avenue.

$145 2 51 North Avenue PR51 6 370 $145 $53,650 $77,793 $0 370 $77,793 $0 370 $77,793
Replace existing 4" AC with 6".  Pine Street to Fir Avenue.

$145 2 52 North Avenue PR52 6 625 $145 $90,625 $131,406 $0 625 $131,406 $0 625 $131,406
Replace existing 4" AC with 6".  Division Street to Fir Avenue.

$145 2 53 Fir Avenue PR53 6 405 $145 $58,725 $85,151 $0 405 $85,151 $0 405 $85,151
Replace existing 4" AC with 6".  Fifth Street to North Avenue.

$145 2 54 Pine Street PR54 6 365 $145 $52,925 $76,741 $0 365 $76,741 $0 365 $76,741
Replace existing 4" AC with 6".  Cedar Street to North Fourth Street.
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$145 2 55 Pine Street PR55 6 400 $145 $58,000 $84,100 $0 400 $84,100 $0 400 $84,100
Replace existing 4" AC with 6".  Cedar Street to Fifth Street.

$145 2 56 Cedar Street PR56 6 500 $145 $72,500 $105,125 $0 500 $105,125 $0 500 $105,125
Replace existing 4" AC with 6".  Pine Street to Manzanita Avenue.

$185 2 57 North Fourth Street PR57 10 610 $185 $112,850 $163,633 $0 610 $163,633 $0 610 $163,633
Replace existing 10" AC.  North Avenue to Manzanita Avenue.

$160 2 58 Manzanita Avenue PR58 8 640 $160 $102,400 $148,480 $0 640 $148,480 $0 640 $148,480
Replace existing 4" AC with 8".  North Fourth Street to Fifth Street.

$160 2 59 Fifth Street PR59 8 295 $160 $47,200 $68,440 $0 295 $68,440 $0 295 $68,440
Replace existing 2" ABS with 8".  Manzanita Avenue to Laurel Avenue.

$160 2 60 Fifth Street PR60 8 310 $160 $49,600 $71,920 $0 310 $71,920 $0 310 $71,920
Replace existing 2" ABS with 8".  Laneda Avenue to Laurel Avenue.

$160 2 61 South Third Street PR61 8 645 $160 $103,200 $149,640 $0 645 $149,640 $0 645 $149,640
Replace existing 4" PVC with 8".  Laneda Avenue to Edmund Lane.

$160 3 62 South Third Street PR62 8 195 $160 $31,200 $45,240 $0 $0 195 $45,240 195 $45,240
Replace existing 6" C900 with 8".  Treasure Cove Lane to Edmund Lane.

$135 2 63 Hallie Lane PR63 4 380 $135 $51,300 $74,385 $0 380 $74,385 $0 380 $74,385
Replace existing 2" ABS and 4" with 4".  East from Carmel Avenue.

$145 2 64 Treasure Cove Lane PR64 6 690 $145 $100,050 $145,073 $0 690 $145,073 $0 690 $145,073
Replace existing 4" AC with 6".  South Third Street to Carmel Avenue.

$145 2 65 Sandpiper Lane PR65 6 800 $145 $116,000 $168,200 $0 800 $168,200 $0 800 $168,200
Replace existing 2" PVC with 6".  Sandpiper Lane from Nehalem Avenue east to, and north along Garey Street to Puffin Lane.

$145 2 66 Beach Street PR66 6 600 $145 $87,000 $126,150 $0 600 $126,150 $0 600 $126,150
Replace existing 4" AC with 6".  Beach Drive to Sunset Lane.

$160 2 67 Ridge Drive PR67 8 605 $160 $96,800 $140,360 $0 605 $140,360 $0 605 $140,360
Replace existing 6" AC with 8".  From Necarney City Road north 605 feet .

$145 2 68 Nehalem Avenue PR68 6 240 $145 $34,800 $50,460 $0 240 $50,460 $0 240 $50,460
Replace existing 6".  Puffin Lane to Sandpiper Lane.

$145 2 69 Nehalem Avenue PR69 6 760 $145 $110,200 $159,790 $0 760 $159,790 $0 760 $159,790
Replace existing 4" AC with 6".  Sitka Lane to Sandpiper Lane.

$185 2 70 North Fourth Street PR70 10 230 $185 $42,550 $61,698 $0 230 $61,698 $0 230 $61,698
Replace existing 10" AC .  Laurel Avenue to Manzanita Avenue.

$185 2 71 North Fourth Street PR71 10 240 $185 $44,400 $64,380 $0 240 $64,380 $0 240 $64,380
Replace existing 10" AC.  Laurel Avenue to Laneda Avenue.

$145 2 72 Fir Avenue PR72 6 300 $145 $43,500 $63,075 $0 300 $63,075 $0 300 $63,075
Replace existing 4" AC with 6".  Fifth Street to Division Street.

$185 2 73 Division Street PR73 10 230 $185 $42,550 $61,698 $0 230 $61,698 $0 230 $61,698
Replace existing 6" AC with 10".  North Avenue to Fir Avenue.

$185 2 74 Division Street PR74 10 230 $185 $42,550 $61,698 $0 230 $61,698 $0 230 $61,698
Replace existing 6" with 10".  Manzanita Avenue to Fir Avenue.

$185 2 75 Division Street PR75 10 200 $185 $37,000 $53,650 $0 200 $53,650 $0 200 $53,650
Replace existing 6" with 10".  Manzanita Avenue to Laurel Avenue.

$185 2 76 Division Street PR76 10 230 $185 $42,550 $61,698 $0 230 $61,698 $0 230 $61,698
Replace existing 6" with 10".  Laneda Avenue to Laurel Avenue.
Distribution CIP Total $4,497,075 $6,520,759 $1,617,656 $4,857,863 $45,240 $6,520,759
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2021-2025
(%)

2021-2025
($)

2025-2030
(%)

2025-2030
($)

2031-2040
(%)

2031-2040
($)

$400,000 H Emergency Well 6.7.1 1 $0 $400,000 100 $400,000 $0 $0 100 $400,000
See Appendix S for costs of project tasks.

$110,000 H Bleed Out Control 6.7.1 1 $0 $110,000 100 $110,000 $0 $0 100 $110,000
Bleed out control valve and vault at City limits near Fire and Rescue Station.

$170,000 H Bypass and Flow Control at WTP 6.7.1 1 $0 $170,000 100 $170,000 $0 $0 100 $170,000
Allows flow around WTP under seismic conditions leading to building failure. 

$110,000 H Reservoir Bypass Connection and Water Main. 6.7.1 1 $0 $110,000 100 $110,000 $0 $0 100 $110,000
Allows flow directly to distribution system if reservoirs fail during a seismic event. 

$55,000 H Emergency Connection 6.7.1 1 $0 $55,000 100 $55,000 $0 $0 100 $55,000
Emergency connection to Fire and Rescue facility.

$60,000 H Bleed Out Control 6.7.1 1 $0 $60,000 100 $60,000 $0 $0 100 $60,000
Bleed out control valve and vault at RT 53 Water, Inc. connection.

$110,000 H Bleed Out Control 6.7.1 1 $0 $110,000 100 $110,000 $0 $0 100 $110,000
Bleed out control valve and vault at Tidelands Services Coop connection.

$110,000 H City of Nehalem Intertie 6.7.1 1 $0 $110,000 100 $110,000 $0 $0 100 $110,000
Replace the intertie with the City of Nehalem.

$230,000 L Transmission Pedestrian Bridge Crossing 6.7.1 1 $0 $230,000 $0 $0 100 $230,000 100 $230,000
Remove the transmission main from the pedestrian bridge and replace it with a buried main.

$280,000 L Transmission Highway Crossing 6.7.1 1 $0 $280,000 $0 $0 100 $280,000 100 $280,000
Remove the transmission main from the bridge crossing at Hwy 101 and Hwy 53,and replace it with a buried main.

$4,000,000 H New Reservoirs 6.7.2.2 1 $0 $4,000,000 100 $4,000,000 $0 $0 100 $4,000,000
Construct two 1-million gallon reservoirs to replace existing reservoirs.

$1,000,000 H New Water Meters 6.8.2 1 $0 $1,000,000 25 $250,000 25 $250,000 50 $500,000 100 $1,000,000
Budget 100 water meter replacements per year at $500 per meter.

$40,000 H Leak Detection 6.7.3.1 1 $0 $40,000 25 $10,000 25 $10,000 50 $20,000 100 $40,000
Preliminary budget and frequency is $8,000 per detection survey and once every 5 years.  Actual frequency should be based on need as determined by annual non-revenue water evaluations.

$50,000 H White Water Investigation 6.5.2 1 $0 $50,000 100 $50,000 $0 $0 100 $50,000
Study on the City's white water problem.  Budget is preliminary and based on an order of magnitude estimate. 

$100,000 M Water Master Plan Update 6.8.1 1 $0 $100,000 $0 100 $100,000 $0 100 $100,000
Periodic update of Plan.  Actual budget should be adjusted as needed to reflect theanticipated level of effort required.  Timing is uncertain but coordination with the preparation of the Water management and Conservation Plan may reduce costs for both.

$80,000 M Water Management and Conservation Plan 6.8.1 1 $0 $80,000 $0 100 $80,000 100 $80,000 200 $160,000
A new plan that will be required as part of the water right extension for the wells.  Timing is uncertain but coordination with the preparation of the Water Master Plan may reduce costs for both. Updates are required every 5 years (budget $40,000 per update).

$15,000 M Water Right Partial Perfection 6.8.1 1 $0 $15,000 100 $15,000 $0 $0 100 $15,000
Partial perfection of well water rights.  To be completed after complying with the conditions of the extended permit.

$25,000 H Water Rate Study 8.2.3 1 $0 $25,000 100 $25,000 $0 $0 100 $25,000
Complete new water rate study.  Additional rate studies will likely be needed during the planning horizon - these should be added to the spreadsheet as needed.

$20,000 H Water SDC Study 8.3 1 $0 $20,000 100 $20,000 $0 $0 100 $20,000
Complete new water system system development charge study and methodology.  Additional rate studies will likely be needed during the planning horizon - these should be added to the spreadsheet as needed.

Resilency and Miscellaneous CIP Total $0 $6,965,000 $1,350 $5,495,000 $250 $440,000 $400 $1,110,000 $2,000 $7,045,000

CIP Total $4,497,075 $13,485,759 $1,350 $7,112,656 $250 $5,297,863 $400 $1,155,240 $2,000 $13,565,759

Total
Cost
($)

Implementation (LF and Total Cost)
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(%)
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($)
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SECTION 1 | INTRODUCTION 

1.1 Background and Need 

The City of Manzanita is a coastal community located in Tillamook County approximately 26 highway 
miles north of the City of Tillamook at latitude 45˚43’9” North and longitude 123˚56’9” West. 
Manzanita owns and operates a municipal water system that provides water to the community. The 
City is also part of the Joint Water System (JWS) with the City of Wheeler; the JWS includes the well 
supply, carbon dioxide (CO2) stripper, well water treatment and pumping, and part of the 
transmission main from the well supply system. There are several other communities (RT 53 Water, 
Inc.; Tideland Services Coop; and Nehalem Bay State Park) connected to the JWS via master meters. 
These are described in Section 2.3.3.1. Currently there are 1,673 active residential service 
connections in the City of Manzanita. 

The City’s last State-approved Water Master Plan received Oregon Health Authority (OHA) approval 
on May 30, 2006 (City of Manzanita Water System Master Plan, HGE, Inc., Architects, Engineers, 
Surveyors & Planners, May 2006). Currently the City is in compliance with OAR 33-061-0060(5), which 
requires community water systems with 300 or more service connections to maintain a current State 
approved Water Master Plan.  

The oldest components of the water system date to the early 1960s but the City has had a water 
system since 1945 as evidenced by its earliest water right. A major improvement project was 
completed in 2003 with the construction of two wells and disinfection facility, transmission mains, 
and a surface water treatment plant. Improvements since that time have been primarily related to 
main and piping upgrades. The City recently added a CO2 stripper to treat well water prior to 
disinfection. The project included new pumps to deliver the finished water to the City. 

Since completion of the 2006 Master Plan, the City has experienced several issues that suggest an 
update to the current plan is warranted. These include: 
 A proposed large development that may have significant impacts on the water system which 

has raised City concerns regarding potential water supply impacts and infrastructure needs to 
accommodate the development. A new hydraulic model would be beneficial for the 
evaluation. 

 Ongoing development and increased tourism. 
 Water supply infrastructure that collects and conveys surface water (from Anderson Creek) 

to the City’s water treatment plant has largely failed. The City now relies exclusively on water 
from the wells. 

 Potential limitations on water production associated with the ongoing effort to obtain a 
permit extension for the well water right. 

 An increased awareness, on a statewide level, in recent years of the importance of system 
reliability and resiliency – especially along the Oregon Coast. 

 An interest in developing a backup water source such as a well near the City’s water 
treatment plant. This would also facilitate routine operation of the treatment facility to 
maintain its functionality. 

 A need to replace the City’s largest reservoir based on risks of failure during a moderate 
earthquake and the potential consequences of such a failure.  
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The Master Plan update needs to meet Oregon Health Authority (OHA) requirements for a current 
Master Plan as well as provide a current evaluation of the City’s needs. OHA requirements include a 
new provision (OAR 333-061-0060(5)(J) that requires the City to include an element addressing 
seismic reliability.  

1.2 Purpose and Scope 

This Water Master Plan is intended to provide the City of Manzanita with a comprehensive planning 
document consistent with State requirements (OAR 33-061-0060(5) Water Master Plans and the 
State’s Guidelines for the Preparation of Planning Documents for Developing Community Water 
System Projects). A key objective is addressing issues noted in Section 1.1 (above) and the 
development of an updated CIP. The scope of work for this Plan includes all elements required for 
State approval. 

1.3 Planning Period 

This Plan uses a 20-year planning period (through the year 2040) for most plan elements; a 50-year 
planning period is used for elements related to seismic reliability. 

1.4 Authorization and Funding 

The City of Manzanita authorized PACE Engineers, Inc. to prepare this Water System Master Plan on 
December 10, 2019. This project has been funded entirely by the City of Manzanita. 
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SECTION 2 | AREA CHARACTERISTICS 

2.1 Planning Area 

The general planning area is shown in Figure 2-1 and includes all elements of the water system 
including water sources, transmission and distribution mains, and connections with the City of 
Wheeler and other master metered connections, and the area defined by Manzanita’s urban growth 
boundary. Areas outside the City boundary are included or referenced for planning purposes insofar 
as they relate to the City’s water supply and infrastructure needs. 
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Figure 2-1 Planning Area Map 
19891 

June 2021 
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2.2 Physical Characteristics 

2.2.1 Climate 

Manzanita’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 Manzanita 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 and early fall. By extension, 
for many spring water sources, we can assume a similar flow reduction in summer and early fall. 
The dry pattern has been noted in recent years with some of the smaller streams in northwest 
Tillamook County, that are typically perennial, being reported as dry or nearly dry towards the 
end of summer. 

2.2.2 Land Resources 

2.2.2.1 Landscape and Topography 

Manzanita is situated along the Pacific Ocean and is generally hilly with elevations varying 
from sea level to approximately 200 feet. Nehalem Bay State Park is located south of the City 
on a long sand spit that separates the Pacific Ocean from Nehalem Bay. The City’s older water 
rights are associated with streams in the mountainous and forested area to the northeast. 
Catchments for these streams range up to 1,860 feet in elevation (in the case of Anderson 
Creek).  

2.2.2.2 Geology and Soil Characteristics 

Most of Manzanita within its Urban Growth Boundary (UGB) consists of stable dunes above 
marine terraces. Surface water sources within the planning area originate near the boundary 
of Miocene volcanic rocks (basalt) and Oligocene-Miocene sedimentary rocks (sandstone, 
siltstone, claystone, or shale). Streams in the area typically flow through Oligocene-Miocene 
sedimentary deposits. The City’s well sources are in gravel deposits along the north bank of 
the Nehalem River which flows through a mountainous area of undifferentiated Eocene 
volcanic rocks (primarily basalt).  

Information on soil characteristics below is based on the United States Department of 
Agriculture, Natural Resources Conservation Service (NRCS) Soil Survey for Tillamook County, 
Oregon. 



CITY OF MANZANITA 
AUGUST 2021 WATER MASTER PLAN UPDATE 

 
 

 
 
 

PAGE 8 
 

Most of the UGB uphill from the coast or bay is largely dominated by Netarts fine sandy loam 
soils which are characterized by excessive drainage, very rapid permeability, very slow runoff, 
very low water holding capacity, deep root penetration, severe wind erosion potential, 
generally low organic content, and are very strongly acidic. 

Areas near the coast are predominantly Waldport fine sand that has physical characteristics 
similar to those noted above for Netarts fine sandy loam; pH of the Waldport soil is 5.1–6.0. 
There is an area north of Nehalem Bay (vicinity of Ocean Way) that has Yaquina loamy fine 
sand with some notable characteristics: pH of 4.5-6.0, depth to water table of 0.0-7.0 inches, 
and frequent ponding. 

2.2.3 Water Resources 

From a regional standpoint, the largest and most significant surface water is the Nehalem River 
and Nehalem Bay. The mountains north of Manzanita and Nehalem include Neahkahnie Creek 
(and Lake), Alder Creek, Bob’s Creek, and Anderson Creek. There are numerous smaller creeks 
tributary to the Nehalem River. The City has water rights on Neahkahnie Creek, Alder Creek, and 
Anderson Creek. Anderson Creek was a major water source for several years after the 2006 
Water Master Plan was completed. The source is no longer utilized because of significant 
infrastructure deficiencies that have not been corrected. The City of Nehalem has water rights on 
Bob’s Creek. The named streams above are perennial but may have very limited water availability 
during the latter-summer to early-fall period. 

Groundwater in the area is limited in production capabilities with the notable exception of the 
City’s current supply wells located near the Nehalem River and Peterson Creek. Dunal sources 
within the UGB are limited and may have water quality issues. As an example, Nehalem Bay State 
Park’s water supply (prior to connecting to Manzanita’s water system) was a dunal well with 
limited supply capacity and high iron content. 

Floodplains are generally limited to the lower sections of various streams. Floodplains along the 
Nehalem River and Bay are notable; both the City of Nehalem and the City of Wheeler have 
experienced flooding. Manzanita has not experienced flooding but does have areas that are 
within the tsunami inundation zone. 

Wetlands are common in the area and generally associated with riparian areas adjacent to the 
many creeks and drainways, and in low lying areas near surface waters. 

2.2.4 Natural Hazards 

Natural hazards in the area notably include earthquakes, tsunamis, coastal erosion, and 
landslides. Manzanita 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. The City prepared a Water System Resiliency Study in 20181. A 
copy of the study is included in Appendix A. Exhibits in the study include earthquake and other 
hazard maps for the City. 

Much of the City lies on hillsides above the Pacific Ocean and the higher areas are largely 
protected from tsunami impacts; however, a relatively large proportion of the developed lots and 
commercial core are within the tsunami zone.  

 
1 “Water System Resiliency Study”, BergerABAM, January 2018. 
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Oregon Department of Geology and Mineral Industries (DOGAMI) recently updated tsunami 
maps for the area. Appendix A shows potential tsunami impacts to the area. 

Landslides (including slumps and slow-moving landslides) are relatively uncommon in most of the 
City but not uncommon in the larger, hillier and more mountainous, area to the north of the City. 
These may be triggered by seismic events, and periods of high rainfall or storm conditions. The 
risk in most areas is low but significant landslide potential exists in the northwest edge and the 
northeast edge of the City. Appendix A shows potential landslide impacts to the area. 

2.3 Socio-Economic Characteristics 

2.3.1 Land Use 

2.3.1.1 Current Land Use 

Land use within most of the City is existing, and potential single-family residential 
development of varying densities. Most of the housing stock are second homes owned by 
non-residents. There is a commercial core that caters primarily to residents and visitors. 
Recreational use is focused on the beach, which is readily accessible by locals and visitors.  

The City’s Comprehensive Plan notes a desire to remain primarily residential with commercial 
services geared toward supporting people who live in or visit Manzanita. Forest and 
recreational uses predominate in other areas nearby. 

2.3.1.2 Current Zoning 

Manzanita Zoning Ordinance #95-4 was last amended on August 8, 2018. The ordinance and 
associated zoning map are available on the City’s website. Zoning is summarized below: 

Commercial (C1) is intended to provide a range of retail and service uses. 

Limited Commercial (LC) is intended to control the scenic character of the ocean front. 
Commercial activities are limited to tourist accommodations, dining, and related activities. 

Medium Density Residential (R-2) is intended for single family dwellings and duplexes on 
5,000 square foot (minimum) lots. 

High Density Residential (R-3) is intended for high density residential development. Allowed 
densities are 5,000 square foot (minimum) lots for single family residences or duplexes, plus 
2,500 square feet for each additional unit. Development is limited to three units per lot 
(maximum). 

High Density Residential/ Limited Commercial (R-4) is intended for high density residential 
development (as in R-3 above). Allowed densities are 5,000 square foot (minimum) lots for 
single family residences or duplexes, plus 2,500 square feet for each additional unit. 
Development is limited to four units per lot (maximum). Limited commercial use that serves 
the local population and provides a transition between the C1 and R3 zones is also allowed. 

Residential Manufactured dwellings (RMD) is intended to provide for manufactured dwellings 
and for one family or two-family dwellings. The minimum lot size is 5,000 square feet, and 
not less than 2,500 square feet per dwelling unit. 

Special Residential/ Recreational Area (SR-R) is intended for major un-platted land where 
dwellings are appropriate. Allowed uses include single family, multifamily, and commercial 
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uses that serve the development. Residential development shall not exceed 6.5 units per 
gross acre. 

2.3.1.3 Future Development 

Single family residential development has increased at 1.18% average annual growth rate 
(AAGR) since 2005. The relatively low growth rate reflects the effects of the recession (2007-
2009) and the slow recovery. Recent growth and anticipated near-term growth are more 
pronounced – even with the ongoing COVID 19 pandemic.  

The City recently completed a buildable lands inventory (BLI)2. The BLI identifies 96.05 acres 
of buildable residential land zoned: Medium Density Residential (5.40 acres), High Density 
Residential (90.16 acres), and Commercial/Mixed (0.49 acres). Based on zoned density 
allowances, this translates to a potential of 748 – 1,305 new residences within the Manzanita 
Urban Growth Boundary (UGB). 

The Village at Manzanita is a large 70-acre development currently in the initial stages of 
development. The property is located north of Necarney City Road and east of Classic Street. 
According to the developer’s Pre-Application Meeting Submittal (April 2017), the proposed 
development will include: 280-320 detached single family residences, a small commercial 
center, a golf clubhouse, a private recreational facility, and a fitness center and spa. 15,000 
square feet of commercial space is anticipated with half of that associated with growth in the 
City’s commercial areas – primarily along Laneda Avenue. An updated conceptual site plan 
dated, October 2, 2017, was obtained from a representative of the developer (on November 
12, 2020) which shows a revised layout with approximately 240 residential lots and eight 
phases of development implementation. A copy of the layout is included in Appendix B. 
Implementation is anticipated over a period of 8-10 years. If residential growth over the next 
10 years was due solely to the Village, the AAGR for that period would increase to 1.38 
percent. 

Property and home costs are high relative to the local economy; consequently, future 
development will likely continue to appeal primarily to retirees and second-home buyers 
from outside the area.  

2.3.2 Population and Selected Demographic Characteristics 

Resident population and demographic characteristics for the City of Manzanita are included in 
Table 2.1. Population was 564 persons in 2000, 598 persons in 2010, and 647 persons in 2019.  

 
2 “Manzanita UGB: Buildable Lands Inventory”, Cascadia Partners and FCS Group, October 10, 2019. 
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The Oregon Gazetteer (oregon.hometownlocator.com) includes basic demographic data from 
various sources. A copy of the Gazetteer is included in Appendix C. Selected data (as of July 1, 
2019) is included in Table 2.1 along with Census 2000 and 2010 population data. Population 
growth has been nominal since 2000. Population statistics are based on full time residents; since 
72.3 percent of the housing stock is associated with either vacancy or vacation use, part time 
residents comprise a significant fraction of the overall service population. Full time residents 
average 1.9 persons per household (pph). Service population, including part time as well as full 
time residents, typically peaks on major holidays in the summer and again around Christmas. The 
Oregon Health Authority (OHA Drinking Water Data Online) notes a service population of 3,200 
persons which, presumably, reflects the estimated peak occupancy during the summer holidays. 

 

Table 2-1: Demographic Characteristics (City of 
Manzanita) 

Characteristic Census 2000 Gazetteer 2019 

Population 

Population 564 647 
 

Housing 

Housing Units (total) 1078 1381 (100 percent) 
Owner Occupied 307 256 (18.5 percent) 
Renter Occupied 81 83 (6.6 percent) 
Vacation or Vacant 771 1,042 (75.5 percent) 
Households 307 339 
Persons per household (pph) 1.84 1.91 
Median Household Income (MHI) $38,750 $52,615 
Median Home Cost $234,700 $435,246 

 

2.3.3 Connections and Equivalent Dwelling Units (EDUs) 

Because of the high proportion of non-resident housing units, growth projections in this master 
plan are developed based on service connections and EDUs rather than population alone. Growth 
based on resident population alone would likely underestimate the potential system growth. 

2.3.3.1 Current Connections and Accounts 

Current connections and accounts that are part of the Joint Water System and billed by the 
City of Manzanita are summarized in Table 2.2. A more detailed breakdown of accounts and 
usage is included in Section 5. 
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Table 2-2: Recent (Year 2020)1 Service Connections and Equivalent Dwelling 
Units (EDUs) 

Rate Code Customer Category Supplemental Description No. of Accounts EDUs 

Inside City 
101 Residential Single-Family Residential  1,285 1,285.0 
104 Residential Multi-Family Residential 37 57.3 
Outside City 
103 Residential Single-Family Residential  350 350.0 
105 Residential Multi-Family Residential 1 1.0 
Residential Subtotal 1,673 1,693.3 
Commercial Subtotal 66 336.8 
Miscellaneous 22 439.0 

Total 1,761 2,469.1 
1. Based on June - December 2020 data for Joint Water System minus City of Wheeler. 

The Joint Water System provides water to the City of Wheeler in addition to the City of 
Manzanita and other communities included in the Table 2.2 totals. The other communities 
are served by master meters and have their own distribution systems. These communities 
include: 

• RT 53 Water, Inc. (formerly known as Zaddack Creek) is served via a 3” bulk meter 
and consists of 25 residential connections plus two high-hazard connections. (A high 
hazard connection is one requiring back flow prevention). 

• Tideland Services Coop is served by two 2” bulk meters. Tideland provides service to 
17 residential connections and nine high-hazard connections. 

• Nehalem Bay State Park is served by a 2”-meter (which is billed as 2” commercial, 
outside City and therefore included in the City’s commercial total). The park is large 
and includes: 265 sites with water and electricity, 18 yurts, hot showers, flush toilets, 
a horse camp with 17 sites, a hiker/biker camp, an airport camp, and a meeting hall. 

As noted above, the City of Wheeler is not included in Table 2.2; the City completed a water 
master plan in 2015 that noted 241 service connections in 2013. Growth since that time has 
been nominal. 

2.3.3.2 Current EDUs  

EDU calculations are a method used to determine average metered consumption per 
dwelling unit for residential customers and per equivalent dwelling unit (EDU) for non-
residential customers. “EDU” is typically employed collectively to both residential and non-
residential customers. For residential customers, the number of EDUs is equal to the number 
of dwelling units (single family house, manufactured home, or a single unit of a multi-family 
building or complex). Average water consumption per EDU is determined by dividing the total 
metered residential consumption by the number of residential units for a defined period. For 
non-residential customers, the number of EDUs can be determined by dividing the non-
residential customer’s water usage by the average water consumption per residential EDU for 
the same period. Average water consumption per EDU is typically expressed in gallons per 
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day (gpd) per EDU. EDUs can also be estimated or determined by other methods depending 
on the intended purpose. “Equivalent residential unit” (ERU) is a commonly used synonym for 
EDU.  

EDUs in Table 2.2 are based on the average single family residential usage of 107 gpd per 
residence for the period June -December 2020. Prior data was obtained and reviewed but 
was highly problematic and ultimately not usable. The City has upgraded its billing software 
and was able to provide the data that was used to obtain a more realistic indication of actual 
usage and EDUs; nevertheless, the EDU determination is provisional since it is based on 
limited data. As previously noted, Manzanita has a high proportion of vacation and second 
homes, so average water usage is lower on a per residence basis than for communities where 
most of the homes are locally owned and occupied. Conversely, water usage can be very high 
during periods of high occupancy such as the 4th of July holiday. 

Population in Wheeler in 2013 was 415 persons; population in 2019 was 400 persons. The 
computed EDUs (for 2013) was 313 based on an average day demand of 195 gpd/EDU. (As 
previously noted, Wheeler is not included in Table 2.2.) Unlike Manzanita, most homes in 
Wheeler are owner-occupied. Population and growth in Wheeler is relevant insofar as it 
affects the Joint Water System water supply evaluation. 

2.3.3.3 Projected Growth and EDUs  

Projected growth for Manzanita is based on official population forecasts by Portland State 
University Population Research Center (March 31, 2020) plus additional growth associated 
with the Village at Manzanita development. The computations are summarized in Table 2.3. 
Additional discussion regarding the table and methodology follows the table. Note that PSU 
forecast figures are for the urban growth boundary (UGB) while census data is typically for 
the area bounded by the City limits. 

Manzanita residential accounts for year 2020 are based on customer data. The forecasted 
increase in residential accounts is based on the average annual (population) growth rates 
(AAGRs) for Manzanita. To this is added the residential growth associated with the Village at 
Manzanita development. The AAGR for the combination is used to compute the increase in 
total EDUs for the Manzanita water system. This includes an assumption that non-residential 
use will grow at the same rate as growth in residential accounts. The methodology also 
assumes that the ratio of approximately 70% vacation/vacant residences to 30% occupied by 
residents living in Manzanita, continues as it has over the previous 20-year period. Averaging 
the growth over the 20-year period (2020-2040) yields an AAGR of 1.34%. 
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Table 2-3: Water System Growth Forecast Computation 

 Year Year Year Year Year Year 

 2020 2025 2030 2035 2040 2070 

PSU Population Forecast1 
Manzanita UGB 798 813 857 894 924 1,126 
Wheeler UGB 423 434 451 470 487 602 

Joint System2 1,221 1,247 1,308 1,364 1,411 1,728 

PSU Average Annual Population Growth Rate over Previous Year Noted (percentage) 

Manzanita UGB 0.37 1.06 0.85 0.66 0.66 
Wheeler UGB 0.51 0.77 0.83 0.71 0.71 

Joint System2 0.42 0.96 0.84 0.68 0.68 
Manzanita Residential Accounts 

Residential3 1,673 1,705 1,797 1,875 1,938 2,364 
Village at Manzanita  120 240 240 240 240 
Total Residential 1,673 1,825 2,037 2,115 2,178 2,604 
Total Residential AAGR (%)  1.75 2.23 0.75 0.59 0.60 

Manzanita Total EDUs4 2,469 2,695 3,013 3,128 3,222 3,853 
Manzanita Average Annual System Growth: 
20-year AAGR (2020-2040) 1.34 percent 
30-year AAGR (2040-2070) 0.60 percent 
50-year AAGR (2020-2070) 0.89 percent 
1. Source: Population Research Center, Portland State University, March 31, 2020. 
2. Combined Manzanita-Wheeler system. 
3. Forecasted residential connections based on percent increases in population growth. 
4. Assume non-residential growth is proportional to residential growth. 

 

2.3.3.4 Ultimate Buildout 

As noted in Section 2.3.1.3, current zoning and buildable lands includes potential for 748-
1,305 new residences. This represents a total of approximately 2,420- 2,970 residences in 
Manzanita using 2019 total of 1668 residences to be consistent with the buildable lands 
inventory. Based on the AAGR of 0.597% continuing to buildout, buildout is forecasted for 
year 2058-2092. This is too far into the future to be considered reliable; however, the 
primary purpose of establishing buildout is to ensure that capital improvements are not over-
designed to provide for more growth than can be accommodated by the community.  
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SECTION 3 | EXISTING WATER SYSTEM 

3.1 Introduction and History 

The City of Manzanita owns and operates a municipal water system that currently provides service to 
areas within the City’s urban growth boundary (UGB). The City of Manzanita is also part of the Joint 
Water System that includes the City of Wheeler (see Section 4.5 for details). In early 2020, there were 
1,761 metered water connections of which 1,673 were residential. The City currently relies on water 
supplied by two wells, constructed in 2003, that also provide water for the City of Wheeler. 
Historically, the City relied on surface water sources. Treatment is currently limited to carbon dioxide 
removal, disinfection, and corrosion control. The City also has a membrane filtration treatment plant 
that was constructed in 2003 for use with the City’s surface water sources. Since the surface water 
source transmission mains have largely failed, the primary use of the treatment facility is to provide 
booster pumping to deliver the well water to the City’s reservoirs. The treatment plant is maintained, 
and the City intends to use it for emergency purposes using water from a future well. 

The City’s most recent State approved Water Master plan was completed in 2006 (Water System 
Master Plan, HGE Inc., Architects, Engineers, Surveyors, & Planners, May 2006). Oregon requires 
community water systems with 300 or more service connections to have a current state-approved 
water master plan per OAR 33-061-0060(5).  

Section 3 inventories and describes elements of the existing water system. Figure 3.1 shows the 
water system in Manzanita. Figure 3.2 shows piping and connections at the reservoir site. Figure 3.3 
is a schematic of the Joint Water System with an emphasis on features of the Manzanita water 
system. See also Figure 2.1 for facility locations outside of Manzanita proper. 
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FIGURE 3-2:
RESERVOIR AREA DETAIL
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3.2 Mapping and Documentation 

Mapping and system documentation for this plan were obtained primarily from the prior water 
master plan, City provided maps and documents, supplemented with staff interviews and limited site 
visits. Elevation data is from a variety of sources and may not be on the same datum. A review of City 
documents and survey information yields a range of elevations for key facilities. These were reviewed 
and elevations were selected based on general consistency and an understanding of the system. The 
selected elevations were rounded and added to Figure 3-3. 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 Appendix D. 

3.3.1.1 Municipal Water Rights 

Water rights related to the Manzanita system are summarized in Table 3.1. Copies of 
certificates, permits, and applications are included in Appendix 3.1. All Manzanita water 
rights have been certificated and are for surface sources and municipal uses.  

Sources listed in Table 3.1 are current place names. The associated water rights reflect 
historic names as follows: 

Alder Creek = Lange Creek 

Anderson Creek = Beniteau Creek 

Neahkahnie Creek = Classic Lake Creek = Ettenberger Creek 
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Table 3-1: Water Rights Summary 

Application 
No. 

Permit 
No. 

Certificate 
No. 

Priority 
Date Source Rate Use 

City of Wheeler (for Joint Water System) 

G-13479 G-12196 – 07/29/1993 Wells 3.6 cfs Municipal 
City of Manzanita  
S-21322 S17073 44775 12/10/1945 Anderson Creek   

 Middle Fork 0.25 cfs Municipal 
 North Fork 0.25 cfs Municipal 

S-23417 S-18634 21684 09/14/1948 Alder Creek 0.5 cfs Municipal 
S-25124 S-21913 21707 08/14/1950 Alder Creek 0.433 cfs Municipal 

 Neahkahnie Creek  0.867 cfs Municipal 

R-26028 R-1455 21708 06/12/1951 
Neahkahnie Creek 
and Alder Creek. 1.23 Ac-ft Municipal 

S-57745 S-43756 82159 12/15/1978 Anderson Creek    
  West Fork 0.5 cfs Municipal 
Oregon Water Resources Department 
MF 36 59752 05/09/1973 Nehalem River (See note 1) Instream 
IS-70958  72503 11/30/1990 Peterson Creek. (See note 2) Instream 
1. Instream flow rates vary according to specific time periods: 

Oct 1 - Oct 15 200 cfs 

Oct 16 - Apr 30 270 cfs 

May 1 - May 31 200 cfs 

Jun 1 - Jun 30 150 cfs 

Jul 1 - Sep 30 100 cfs 

2. Instream flow rates vary according to monthly time periods: 

Jan 12.2 cfs  
Feb 10.8 cfs  
Mar 8.51 cfs  
Apr 4.05 cfs  
May  1.45 cfs  
Jun 1.13 cfs  
Jul  0.52 cfs  
Aug 0.23 cfs  
Sep 0.18 cfs  
Oct 0.45 cfs  
Nov 5.98 cfs  
Dec 10.9 cfs  

The City of Manzanita and the City of Wheeler have been seeking a water rights extension for 
the Joint Water System wells (Permit No. G-12196 owned by the City of Wheeler). The cities 
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have also been pursuing changes to the permit that would provide more certainty regarding 
permitted use – specifically, minimizing the impact of potential water curtailment 
requirements. 

An application for extension of time for the permit was submitted to 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 the original permit. 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. 

In 2014, the process appeared to be approaching a tentative solution. ODFW had prepared 
draft calculations for their Fish Persistence review that include water curtailment 
requirements associated with Nehalem River levels. The calculations were based in part on 
stream and aquifer modelling by OWRD hydrologists. The model showed 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 a 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.  

Additional delays in processing the extension occurred in 2016-2017 with the anticipation of 
legislation that could significantly affect how permit extensions are handled; consequently, 
OWRD staff were instructed to not process permit extensions that had an “ODFW 
component” until after the 2017 legislative session. The Cities were informed in 2017 that 
fish persistence would be re-evaluated according to new criteria. Since that time, OWRD has 
been waiting for a response from ODFW. ODFW has had numerous staff changes resulting in 
continued delays. There have been several times when it appeared that a resolution was 
near, but never came to pass. Currently, the Cities are still waiting for the final ODFW review 
to be completed. 

A copy of a 2018 memorandum sent to Jeffrey Pierceall, an extension specialist at OWRD, is 
included in Appendix E. The document describes concerns and issues associated with the 
initial ODFW fish persistence determination and proposed curtailment criteria and 
recommendations for agency consideration in developing their analysis and resulting permit 
terms.  

3.3.1.2 Local Instream Water Rights 

Instream water rights that affect the Wheeler Wells are included in Table 3.1. The wells are 
hydraulically connected to Peterson Creek and the Nehalem River but separated by a 
distance of 300 feet, and 450 feet respectively. The instream water rights are senior rights, 
and therefore have priority over the Cities’ water rights. This bears on ODFW’s and OWRD’s 
evaluation of the ongoing permit extension. 
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3.3.2  Historic Sources 

The Alder Creek and Neahkahnie Creek Sources are historic sources that are no longer utilized. 
The City is considering an effort to relocate the Neahkahnie source point of diversion 
downstream to a well to be located near the Water Treatment Plant and Neahkahnie Creek.  

Anderson Creek (see Figure 2-1) was the City’s primary water source and the one for which the 
water treatment plant was constructed. The source is currently not used directly by Manzanita; 
however, the City of Nehalem has used the source by agreement with Manzanita. Anderson 
Creek includes three forks, each of which had its own point of diversion and allowed withdrawals. 

The North Fork (Anderson Creek) was the City’s primary year-round water source. An 
impoundment structure (the “Lower Dam”) consisting of concrete and removable wood planks is 
used to control water levels above the intake located in the stream bed upstream. GPS 
coordinates for the intake are 45.75396 north latitude, -123.89597 west longitude. 
Approximately 1,060 lineal feet of main separate the intake from the junction with the 
transmission main from the Upper Dam (West Fork). 

The West Fork (Anderson Creek) source was utilized primarily to supplement flow from the North 
Fork. The concrete dam structure (the “Upper Dam”) is 45 feet wide and 8 feet high with water 
levels upstream controlled by removeable wood planks. GPS coordinates for the intake are 
45.75219 north latitude, -123.895858 west longitude. Approximately 1,320 lineal feet of main 
separate the intake from the junction with the transmission main to the water treatment plant. 
Prior to the junction, the flow is pressure reduced to adjust for the approximate 80-foot head 
differential between the North Fork and West Fork impoundments. 

The Middle Fork (Anderson Creek) was infrequently used. The dam washed out in the 1990s and 
the channel moved further east. A pipe was installed as an emergency repair that diverted flow to 
the North Fork above the dam and intake. GPS coordinates for the original (historic) intake are 
45.75394 north latitude, -123.89650 west longitude. 

The dams are reported to be marginally functional but have deteriorated further since the last 
master plan was completed. The dams have not been upgraded since then and still do not meet 
standards for fish passage. Flows from the Anderson Creek sources were sufficient to reliably 
supply the City year-round. Recent years have seen significantly reduced stream flows in the 
region during the Summer and early Fall, undoubtedly affecting availability of flows in Anderson 
Creek. City staff have noted the reductions as well, though specific measurements have not been 
made and recorded. 

The Anderson Creek raw water transmission main consists of 15,200 lineal feet of 8-inch AC pipe 
and 5,000 lineal feet of 8-inch PVC pipe. The line is in poor condition and staff report that it is 
currently non-functional in its capability of delivering flow to the City’s water treatment plant. 
The City of Nehalem has a tie-in high up on the transmission main and has diverted water to 
Nehalem when the transmission main was functional. 

3.3.3  Current Sources (Wells) 

The City’s current water source consists of two wells located above the north bank of the 
Nehalem River approximately five miles by road north and east from the City of Wheeler. Well 
logs for the well field are included in Appendix F. The wells were drilled in July 1996, constructed 
in December 2002, and brought online in March 2003. A site map and key well elevations and 
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settings are shown in Appendix G which includes selected record drawings of the recent air 
stripper, well, and booster pump project.  

Well data is summarized in Table 3-2. 
 

Table 3-2: Well Data Summary 

 Well No. 1 Well No. 2 

Drilled May 24, 1996 May 25, 1996 
Constructed December 2002 December 2002 
Online March 2003 March 2003 
Finished Depth 50 feet 60 feet. 
Casing Diameter 12 inches 12 inches 
Screen 
 Diameter 12 inches 12 inches 
 Length 2.0 feet 15.5 Feet. 

Well Pump 

 Type Submersible Submersible 
 Drive Variable Frequency Variable Frequency 
 Manufacturer 
 Model 
 Horsepower 
 Capacity (design) 525 gpm 525 gpm 
 at total dynamic head (TDH) 105 ft. 105 ft. 
 Capacity (installed) 500 gpm 500 gpm 

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, but the pumps are capable of duplex (both 
pumps on) operation. Duplex capacity is approximately 750 gpm. Originally, the pumps pumped 
directly to the system via the well building with treatment limited to injected disinfectant and 
corrosion control chemicals. This was modified in 2017 with the addition of a carbon dioxide 
(CO2) scrubber. The CO2 scrubber breaks the pressure thereby requiring the flow to be re-
pumped via new booster pumps at the well building. The new pumps have been matched to 
provide approximately 500 gpm in simplex mode and 750 gpm in duplex mode. (Duplex mode 
was not available prior to the upgrade due to electrical supply limitations.) 

3.3.4 Alternative Source (Manzanita-Neahkahnie Intertie) 

Very low spring flows in the summer of 2014 prompted the Neahkahnie Water District to work 
with the City of Manzanita to construct an intertie between the two communities to provide 
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water in the event of an emergency. Manzanita’s reservoir is lower than Neah-Kah-Nie’s; 
consequently, the City must activate the water treatment plant booster pumps in order to 
provide water to Neah-Kah-Nie’s system. Neah-Kah-Nie’s system is very small compared to 
Manzanita so it is unlikely that they could help the City in anything but a true emergency - and 
only to a very limited extent. In the event of water shortages due to lower stream flows, it is 
more likely that Neah-Kah-Nie will experience a greater need for supplemental water than 
Manzanita. 

3.3.5  Alternative Source (Manzanita-Nehalem Intertie) 

Manzanita has an emergency (unmetered) intertie with the City of Nehalem. The intertie is for 
finished water and is located along Highway 101 near the east edge of the Manzanita urban 
growth boundary. 

3.4 Treatment 

3.4.1  Manzanita Water Treatment Plant 

The Manzanita Water Treatment Plant came online in March 2003. Selected plan sheets, 
including facility data, are included in Appendix H. The facility utilizes a microfiltration membrane 
process. The facility has an installed capacity of 350 gpm and was designed to be readily 
expandable to 690 gpm. Filtered water was disinfected, then pumped to the City’s reservoirs. 
Currently, the facility is only used for booster pumping water (from the current well supply) up to 
the reservoirs. The 20 Hp booster pump and bypass piping are located in the treatment plant. 

Prior to its construction, the citizens of Manzanita, in numerous public meetings, expressed a 
preference and support for continued utilization of the surface water sources (Anderson Creek) 
rather than reliance on the new wells (see Section 3.3 above). Because of citizen demands, and 
the regulatory requirement for compliance with the surface water treatment rules, the City 
constructed the treatment plant. 

Initial operation provided treated surface water to the City while other parts of the Joint Water 
System utilized well water. Eventually, Manzanita also made use of the well water. Reservations 
about use of the well water diminished and was accompanied by a realization that costs 
associated with the well source were lower than treating the surface water. This, as well as 
dealing with the increasingly problematic Anderson Creek transmission main, led the City to stop 
using the surface water sources. Nevertheless, the facility is maintained, and the City is 
considering the construction of a nearby well to use Neahkahnie Creek influenced groundwater 
to provide water to the City under emergency conditions and to provide water for periodic 
operation to better maintain the facility. 

3.4.2  Well Treatment 

The well source has been classified as groundwater by OHA; consequently, filtration is not 
required. Treatment is currently limited to CO2 removal, disinfection, and corrosion control (pH 
adjustment with caustic soda). Disinfection is via a MIOX mixed oxidant onsite disinfection system 
that is in poor condition and well past its useful life. The City is currently in the process of 
replacing it with a sodium hypochlorite system. The new disinfection system includes a Prominent 
Dual Gamma X Feed Panel that includes two Prominent Gamma X (metering) pumps 
(GMXA1604NPTVOOOUDC1300EN) and chemical feed elements and piping that are skid 
mounted and ready for installation. Low salt sodium hypochlorite will be used because of the 
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longer shelf life. The City recently acquired the equipment skid and is moving forward with 
installation. 

The well building includes chemical storage and feed components, electrical panels, flowmeters, 
turbidimeter, chlorine analyzer, and standby power. 

Excess carbon dioxide is removed prior to disinfection via the recently constructed air stripping 
tower. The tower has been very successful in reducing CO2 concentrations (95%+ removal) but 
the process results in pressure loss associated with water from the wells. Because of this, booster 
pumps are needed after the CO2 removal to re-pressurize and deliver water to the system. Data 
for the stripping tower and booster pumps are included in Table 3.3. 

Table 3-3: Well Site Air Stripper and Booster Pump Data Summary 

Air Stripper 

Type Vertical Tower 
Manufacturer Delta Cooling Towers, Inc. 
Model ΔS6-180RF 
Height 27.5 ft. 
Inside Diameter 6.0 ft. 
Packing Bed Depth 18.0 ft. 
Air Flow Rate 2,500 cfm 
Air to Water Ratio 24.93:1 
Hydraulic Capacity 750 gpm 
Carbon Dioxide Removal Efficiency 95+ % 
Booster Pumps 
Number 2 
Type Vertical Turbine 
Drive Variable Frequency 
Manufacturer Gicon/Goulds 
Model 9RCHC 5-stage 
Horsepower 40 Hp 
Capacity (design) 523 gpm (Simplex) 
at Total Dynamic Head  221 feet. 
Capacity (Duplex) 750 gpm 

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 

Manzanita has three existing ground-level, treated water reservoirs, plus the clearwell located at the 
Water Treatment Plant. These are described individually in the following subsections. Capacity totals 
2,420,000 gallons (or 2,350,000 gallons without clearwell capacity).  
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3.5.1 Reservoir No. 1 
Location: North of Oak Street between Poysky Street and Ephoh Street 
Pressure Zone Base/Upper 
Volume 500,000 gallons 
Construction Date 1979 
Material Welded Steel 
Base Elevation 231.89 Feet 
Height (to overflow) 30.5 Feet 

3.5.2 Reservoir No. 2 
Location North of Oak Street between Poysky Street and Epoh Street 
Pressure Zone: Base 
Volume: 250,000 gallons 
Construction Date: 1960 
Material: Concrete 
Base Elevation (Approximately) 224 
Height (to overflow): 15 feet 

3.5.3 Reservoir No. 3 
Location North Oak Street just east of Epoh Street 
Pressure Zone: Base 
Volume: 1,600,000 gallons 
Construction Date: 1997 
Material: Glass-Fused Bolted Steel 
Base Elevation (Approximately) 206 
Height (to overflow): 33 feet 

3.5.4 Water Treatment Plant Clearwell 
Location South of Highway 101 and east of Laneda Avenue 
Pressure Zone: N/A 
Volume: 70,000 gallons 
Construction Date: 2003 
Material: Concrete 
Base Elevation (Approximately) 94.41 Feet 
Height (to overflow): 105.71 Feet 

3.5.5 Reservoir Operation 
 The above ground storage reservoirs are located in close proximity to each other at the 

north end of the City. The reservoirs are 24 to 61 years old and over that time there have 
been a number of piping modifications resulting in a complex operational scheme. Figure 
3-2 shows piping related to the reservoirs in plan view; Figure 3-3 shows a schematic of 
the relationship. A basic description of the normal flow path is described below: 

 Water (supplied by the wells) is booster pumped at the water treatment plant and 
delivered via a dedicated transmission main to Reservoir No. 1 (the highest reservoir). 

 Water from Reservoir No. 1 fills the line that feeds Reservoir No. 3 (and Reservoir No. 2) 
via an outlet near the top of Reservoir No. 1. The line fills by overflowing Reservoir No. 1 
at the connection. Reservoir No. 1 also routes flow to the booster pumps that pressurize 
the upper zone. 
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 Reservoir No. 3 feeds the lower pressure zone and Reservoir No. 2. 
 Reservoir No. 3 can provide additional water to the upper zone under fire flow conditions 

(see Section 3.6). 
 The system includes bypass provisions when normally closed valves are open. 

A recent study (included as Appendix A) noted deficiencies related to seismic reliability. Concerns 
extend to all three reservoirs. The largest, Reservoir No. 3, has settled enough to require repairs 
to the bolted panels. It is also located near a slope that has high potential for slope failure. The 
study supports this in part with evidence of ground movement in the area. Currently, the City 
intends on replacing the reservoirs, most probably with two large reservoirs located on the 
existing site of Reservoir No. 1 and Reservoir No. 2.  

3.6 Booster Pumping  

Manzanita has three booster pumping facilities: at the well building (see Section 3.4.2), at the water 
treatment plant (see Section 3.4.1), and a booster pump station located at the reservoir field. 
Locations are indicated on Figure 3.2 and schematically in Figure 3.3. The booster pump station at the 
reservoir field consists of two 5 Hp Grundfos pumps with a capacity of 130 gpm, in simplex mode, 
which provide pressurization to the upper pressure zone. Pressures vary from 30 psi to 45 psi based 
on alternating operation of pumps which cycle on/off 16 to 18 times per hour. The pumps can 
operate in duplex mode if one pump cannot repressurize the system. According to staff, this would 
likely occur only during fire flow conditions. Under fire flow conditions, when system pressure drops 
sufficiently, additional water from Reservoir No. 1 can supplement flow from the pump station.  

3.7 Transmission And Distribution 

3.7.1  Transmission Mains 

Raw water transmission mains from the historic Anderson Creek sources are discussed in Section 
3.2.2. 

Raw water transmission mains from the wells to the well building consist of parallel 8-inch mains.  

Finished water transmission from the well building consists of 22,200 lineal feet of 12-inch HDPE 
main to the Wheeler Intertie, and 16,900 lineal feet of 12-inch HDPE main from the Intertie to the 
Manzanita Water Treatment Plant. From the treatment plant to the reservoir, mains include, in 
order: 39 lineal feet of 8-inch CL52 ductile iron (DI), 3,587 lineal feet of 8-inch IP-size DR-11 HDPE, 
and 85 lineal feet of 8-inch C-900 PVC. There is a 3,300 lineal foot, 8-inch main that connects the 
City of Wheeler (at 1st Street Master Meter) to the Wheeler Intertie. 

3.7.2  Distribution Mains 

Mains in the City range from 2-inch to 10-inch diameter. The larger mains include both finished 
water transmission and distribution functions. Materials are predominantly AC and PVC. Most of 
the system is looped but dead-end lines are common in the upper pressure zone and in the 
southwest lower zone along roads that dead-end near the beach. 10-inch mains extend along 
Laneda Avenue, the City’s commercial core. The City has been active in replacing old AC lines 
whenever practicable, typically during street improvement projects. 

In 2020 there were 1,761 active water meters, 1,673 of which were residential. 

The distribution system is shown in Figure 3.1. 
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3.8 Service Areas and Pressure Zones 

There are two pressure zones in Manzanita: an upper zone and a lower (or base) zone. The two are 
separated by normally closed valves; there are no pressure reducing valves allowing the upper system 
to feed into the lower system. Historically, the upper system was fed by gravity from Reservoir No. 1; 
currently, the upper zone is fed via a booster pump. The booster pump can be bypassed under fire 
flow conditions to allow for greater flow availability. 

The general location of the service areas (pressure zones) is shown in Figure 3.2; key elements and 
connections are shown in Figure 3.3.  

3.9 SCADA and Telemetry  

The City currently uses a SCADA and telemetry system that was designed and implemented by 
Camtronics, Inc. All key facilities (treatment plant, well supply system, and reservoirs) are connected 
and the system provides full control of reservoir and chemical feed set points, pump speeds, alarm 
set points, time limits, and alarm on/off settings. Data related to reservoir, water treatment plant, 
and the well site operation are collected and saved.  

3.10 Water Use 

Water use and water demands are discussed in detail in Section 5.  

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 Current Water Quality 

Water quality discussed in this section is based on recent data from the (Wheeler) well source or 
as sampled from appropriate locations in the Manzanita water system. Data is from OHA and the 
City of Manzanita records. 

Water quality is generally excellent 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 wells, for the most recent period reviewed (April 19, 2005 – February 5, 2020), 
16 samples averaged 1.186 mg/l with the highest concentration being 1.7 mg/l. MCL for Nitrate is 
10 mg/l. Samples are from source water. 

Disinfection Byproducts: For the most recent period reviewed (January 5, 2005 – October 28, 
2019), 21 samples: averaged 6 positive results for Total Haloacetic acids (HAA5) with a range of 
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0.001 - .0206 mg/l with the highest concentration being 0.021 mg/l; and 20 positive results for 
Total Trihalomethane (TTHM) with a range of 0.001 – 0.0132 mg/l with the highest concentration 
being 0.013 mg/l. MCL for HAA5 is 0.060 mg/l. MCL for TTHM is 0.080 mg/l. Samples are from the 
distribution system.  

Lead and Copper: Recent 90th percentile testing and results (September 24-25, 2020), based on 
10 samples, were: 0.000 mg/l for Lead and 0.061 mg/l for copper. The action level for Lead is 
0.015 mg/l; the action level for Copper is 1.3 mg/l. Samples are from the distribution system. 

Carbon Dioxide: Carbon Dioxide (CO2) is present in the well water. Measurements of total CO2 in 
October 2011 ranged from 32-56 mg/l. Associated pH ranged from 6.20 – 7.45. A few years later, 
CO2 levels had increased, and raw water pH had dropped as low as 5.6. The City was using a high 
volume of caustic soda to address the low pH problem which also contributed to taste -related 
complaints by customers. The City studied the problem and responded with construction of a 
CO2 stripping tower adjacent to the well building. Naturally occurring CO2 is not a regulated 
contaminant. 

“White Water”: White water refers to the visual appearance of the tap water due to the 
formation of small air bubbles in the water. The City has had a problem with this since early 2004. 
An initial evaluation was completed in 2005 (see Appendix I) and included some 
recommendations for improvements to address deficiencies that may have contributed to the 
problem (as well as to address the hydraulic and reliability issues that were discovered). Also 
included are recommendations for additional study that may be needed to fully address the 
issue. The improvements were constructed and did address the hydraulic and reliability issues 
noted (but were not effective in reducing occurrences of white water). Follow up 
recommendations, in the evaluation, to locate the source of the white water were not 
undertaken. Instead, the City issued a request for proposals and selected a firm that differed in 
their analysis of the problem. Their conclusion was that the actual problem was related to CO2 in 
the well water. The recommendations for the recently constructed CO2 stripper were based in 
part to address the white-water problem - though the primary reason for the project was to 
address the amount and cost of caustic soda being used. The project has been highly successful 
at reducing the CO2 levels and chemicals required but has not eliminated the white-water 
problem. 

3.11.3 Historic Water Quality 

A table showing water quality for the Anderson Creek source is included in Appendix J. Water 
quality was generally excellent except for manganese (0.08 mg/l reported) which exceeds the 
non-enforceable EPA secondary standard of 0.05 mg/l. Manganese can contribute to staining or a 
bitter metallic taste. 

3.11.4 Regulatory Status 

The District is currently in compliance with all water quality related regulatory requirements. OHA 
gave the City an “Outstanding Performer” award on July 18, 2019.   
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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 who are responsible for operating, maintaining, and 
administering the utility, and for City 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 provided in a community and, consistent with this 
importance, the City of Manzanita 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 applicable to the water system 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 always be 
maintained (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), Oregon Fire Code, and local fire 
department requirements, recommendations, and standards. 

 Reliability (goal and requirements): 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. OHA 
recently added a new master planning provision (OAR 333-061-0060(5)(J)) that requires the 
City to include an element addressing seismic risk assessment and mitigation. 

4.3 Specific Goals 

4.3.1 Water Supply 

The water supply components (source, treatment, and transmission) should be sized to provide 
the maximum daily demand (MDD) within a 24-hour period at a minimum and, preferably, within 
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a 20-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 based on the Oregon 
Fire Code (Appendix K) for the City of Manzanita 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 
Commercial Core 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 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 K 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 2019 Oregon 
Fire Code (Appendix K). 

4.3.4 Storage Reservoirs 

Oregon has no requirement for the provision of finished water storage (reservoirs), but the state 
does always require (per OAR 333-061-0025) the maintenance of a minimum system pressure of 
20 psi. 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 demand plus fire flow reserve 
(3xADD+FF). Provision of needed storage capacity is best provided with two or more reservoirs 
(per service area) to facilitate service when one reservoir is offline. Generally, more capacity is 
better from a reliability standpoint; however, too much capacity can result in lost chlorine 
residuals and formation of disinfection byproducts. 
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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. Compromises with the above standards are common in areas provided with domestic 
service and no fire protection. 

This is often the case when only a few customers are served by the pump station. 

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 five feet per 
second (fps) or less to reduce head loss. Reduction of head loss 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 does not recognize lines of less than 6-inch-diameter 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 dead-end lines. Nevertheless, 
single-feed lines are commonly used for reservoir transmission mains and supply transmission 
mains. Dead-end 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 
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Electrical Systems 7 - 10 years 
Computers 5 years 
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 Intergovernmental Agreement (IGA) 

An intergovernmental agreement between the City of Manzanita and the City of Wheeler, 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 L. 

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 two 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 (in Wheeler) is owned by Manzanita but maintained by 
Wheeler. Water rights for the wells 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 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 the written consent of RUS. 

4.6 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) Amendments and Oregon Health Authority (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. 
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The promptness with which a community addresses known deficiencies and implements needed 
improvements is itself a measure of the level of service provided. 
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SECTION 5 | WATER DEMANDS ANALYSIS 

5.1 Introduction 

This section focuses on water demands and usage for the City of Manzanita and includes water 
demand projections for future growth during the planning period. 

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) 
 gallons per minute (gpm) 
cubic feet per second (cfs) 

5.2 Recent (Customer) Metered Water Usage 

City customer water meters are read and recorded quarterly. Detailed customer data was obtained 
for 2018 and 2019. The City had a long-standing problem with its billing software: meter readings 
were recorded with transposed numbers. The City could correct the bills, but the software would not 
allow staff to record and retain the changes to the data. Since it was the only data available, 
considerable effort was expended toward editing the data to obtain a summary that was at least 
suggestive of general usage patterns in the City. Delays in plan development and implementation by 
the City of a billing software replacement, resulted in two quarters of accurate customer usage data 
for July – December 2020. A summary of the data is included in Table 5-1. 
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Table 5-1: Manzanita Customer Usage (7/1/2020 - 12/31/2020) 

Rate 
Code Description 

Number of 
Accounts 

Metered Usage for Period July – 
December 2020 

Percent 
of Total 

July-Sept Oct-Dec Jul-Dec 

1 Resident – City 1,285 16,895,000 8,049,000 24,944,000 51.79 
3 Resident-Outside 350 4,586,000 2,389,000 6,975,000 14.48 
4 Multi-Residential - City 37 603,000 516,000 1,119,000 2.32 
5 Multi-Residential - 

Outside 
1 4,000 0 4,000 0.01 

6 Commercial City 5/8" 33 868,000 311,000 1,179,000 2.45 
7 Commercial City 1" 20 980,000 608,000 1,588,000 3.30 
8 Commercial City 1.5" 1 109,000 6,000 115,000 0.24 
9 Commercial City 2" 2 476,000 264,000 740,000 1.54 

11 Commercial Outside 5/8" 3 11,000 14,000 25,000 0.05 
12 Commercial Outside 1" 3 49,000 59,000 108,000 0.22 
14 Commercial3 Outside 2" 1 1,764,000 830,000 2,594,000 5.39 
15 Commercial City 3/4" 3 114,000 80,000 194,000 0.40 
16 Active (No Charge) 13 1,460,000 81,000 1,541,000 3.20 
17 Collections/ Payment off 1 0 0 0 0.00 
18 Meter on vacant lot 5 14,000 0 14,000 0.03 
19 Bulk4 Coop 2" 2 3,389,000 2,640,000 6,029,000 12.52 
21 Bulk5 3" 1 996,000 0 996,000 2.07 

Total 1,761 32,318,000 15,847,000 48,165,000 100.00 
1. "Outside" refers to outside the City limits. Numbers indicate meter size. 
2. Average for the period reviewed. 
3. Nehalem Bay State Park.
4. Tideland Services Coop
5. RT 53 Water, inc. 

Single-family residential usage accounts for 51.79 percent of overall usage. Average residential usage 
is 107 gpd/ EDU. This is low compared to most communities but reasonable based on data in Table 
2.1 that shows 75.5 percent of the housing stock is classified as vacant or vacation use. Overall, 
residential usage accounts for 68.6 percent of customer usage that is billed by Manzanita. If usage 
associated with RT 53 Water, Inc., Nehalem Bay State Park, and Tideland Services Coop are excluded, 
residential use accounts for 85.7 percent of overall usage. The three named customers are outside of 
Manzanita proper, but Manzanita bills them as part of the Joint Water System.  

5.3 Recent Production Water Demand 

In recent years, all water used by the City is from the wells associated with the Joint Water System. 
Recent water production data for the years 2017- 2019 is summarized in Table 5-2. Additional is 
provided in Appendix M. 
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Table 5-2: Recent Water Production (2017 - 2019) 

Year Well No. 1 Well No. 2 
Production 

Total1 Manzanita 
RT 53/ 

Tideland Wheeler 

Annual Total (Gal.) 

2017 120,708,721 9 120,708,730 77,431,555 7,216,272 36,060,903 
2018 19,805,557 92,299,135 112,104,692 77,237,709 6,902,289 27,964,694 
2019 0 110,093,817 110,093,817 69,625,795 9,807,360 30,660,662 

Annual Average (mgd) 

2017 0.331 0.000 0.331 0.212 0.020 0.099 
2018 0.054 0.253 0.307 0.212 0.019 0.077 
2019 0.000 0.302 0.302 0.191 0.027 0.084 

Maximum Month (mgd) 

2017 0.505 - Aug 0.000 0.505 - Aug 0.356- Aug 0.027 - Jan 0.135 Aug 
2018 0.223 - Feb 0.480 - Jul 0.480 - Jul 0.363 - Jul 0.023 Feb 0.104 - Jul 
2019 0.000 0.443 - Jul 0.443 - Jul 0.325 - Jul 0.032 Dec 0.099 - Jul 

Maximum Day (mgd)2 

2017 0.696 Sep 0.000 0.696 Sep 0.642 Jul 0.047- Feb 0.232- Aug 
2018 0.629 Jan 0.722 Aug 0.722 Aug 0.674 Jul 0.054- Aug 0.239- Aug 
2019 0.000 0.718 Jul 0.718 Jul 0.649 Jul 0.059- Aug 0.230- Aug 

1. Well No. 1 plus Well No. 2. 
2. Note: the numbers in each column are independent and do not necessarily occur on the same day for the months
indicated. 

As noted in Section 5.2, Manzanita billings include water usage by RT 53 Water, Inc., and Tideland 
Services Coop. These are noted separately from the Manzanita total in Table 5-2.  

5.4 Non-Revenue Water 

Non-revenue water is represented as the difference between water produced and water used 
(metered and sold, metered but not-sold, contractor use, Fire Department use, and estimates of 
water use or losses associated with Public Works activities). 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. 

Sufficient data was not available for the analysis of non-revenue water. The City is planning to 
undertake the calculations on an annual basis as it collects data from the new software (discussed in 
Section 5.2). Historically, the City has been very good at locating and correcting leaks in the system; 
nevertheless, for a one-year period (September 2004 to August 2005), the 2006 Water master plan 
estimated non-revenue water at 24.7 percent. The City’s Updated Water Management and 
Conservation Plan (March 2010) noted 4.4 percent non-revenue water in the year 2009. Given the 
prevalence of sandy soils, the existence of old AC mains, and the relatively high system pressures in 
the lower parts of the City, losses may currently be higher.  
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5.5 Current (Joint) Water System Demands 

Year 2021 water demands for the Joint Water System are conservatively estimated from recent 
production data primarily to establish a basis for projecting future water demands. Average day 
demand (ADD) is estimated to be 0.33 mgd. Maximum month demand (MMD) is estimated at 
0.55 mgd. 

Peak hourly demand (PHD) is estimated based on an empirical formula (source: Water System Design 
Manual, Washington State Department of Health, 2019): 
 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): 3,039 
 For a range of N (251 – 500): C = 1.8 and F = 125 
 For a range of N (> 500): C = 1.6 and F = 225 
 MDD = 730,000 gpd/3,039 EDUs = 240.2 gpd/EDU 
 PHD = (240.2/1440) [(1.6)(3,039)+225]+18 = 866.6 gpm = 1.25 mgd. 

Estimated (year 2020) water system demands and associated peaking factors are summarized in 
Table 5-3. The peaking factors are relatively high due to significant seasonal changes in occupancy of 
vacation and second homes moderated by relatively low summer irrigation use. 

 

Table 5-3: Estimated Year 2020 Water System Demand 

Parameter Demand (mgd) Demand (gpm) Peaking Factor 

ADD 0.33 229.2 1.0 
MMD 0.55 381.9 1.7 
MDD 0.73 506.9 2.2 
PHD 1.25 866.6 3.8 

5.6 Water Conservation 

Section 3: Conservation Element and Section 4: Curtailment Plan Elements from the City’s Water 
Conservation Management Plan (updated March 2010) is included in Appendix N. The document 
provides information on conservation policies. The Plan was submitted to OWRD but withdrawn while 
waiting for a requested permit extension. The permit extension for the Wheeler wells is still awaiting 
final processing. A new Water Management & Conservation Plan with updated information will be 
needed consistent with anticipated requirements associated with the permit extension. 

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 well sources. 
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The Joint Water System has seen a 19 percent increase in residential connections over that noted in 
the 2006 Water Master Plan, with almost all the growth occurring in Manzanita. Over the same 
period, average annual water demand has only increased 9 percent. This suggests that the City’s 
efforts in reducing leaks and replacing deteriorated mains have had a beneficial impact on reducing 
overall water demand. 

5.7 Projected Water System Growth 

Projected water system growth is anticipated to approximately match that of projected system 
connection growth as measured in equivalent dwelling units (EDUs). Growth through 2040 is 
forecasted to increase an average of 1.34 percent per year; however, actual growth is likely to initially 
increase at a greater rate with the development the Village at Manzanita and the current real estate 
market. Wheeler is also seeing interest in potential large developments; consequently, Joint Water 
System projected production figures are based on a 1.34 percent average annual growth rate (AAGR). 
The 2070 figure is based on an overall increase of 0.89 percent AAGR from 2020 (see Table 2.3 for 
details). 

5.8 Projected Water System Demand 

Projected water system demands for the Joint Water System are shown in Table 5-4. All parameters 
noted, except PHD, increase by 1.34 percent per year for general planning purposes and represent an 
average over the planning period. The 2070 figures are based on a 0.89 percent increase consistent 
with the discussion in Section 5.7 above. Actual system growth may be much more rapid, or slower, 
at times and as such may impact timing of improvements. PHD is calculated according to the 
equation included in Section 5.5. 

Table 5-4: Projected Water System Demands1 

 2020 2025 2030 2035 2040 2070 

EDUs 3,039 3,248 3,472 3,711 3,966 4,733 
ADD (mgd) 0.33 0.35 0.38 0.40 0.43 0.51 
MMD (mgd) 0.55 0.59 0.63 0.67 0.72 0.86 
MDD (mgd) 0.73 0.78 0.83 0.89 0.95 1.14 
PHD (mgd) 1.25 1.33 1.41 1.50 1.60 1.90 
ADD (gpm) 229 245 263 282 302 324 
MMD (gpm) 382 409 439 471 504 541 
MDD (gpm) 507 543 583 625 670 718 
PHD (gpm) 867 922 978 1,044 1,111 1,322 
ADD (cfs) 0.51 0.55 0.58 0.62 0.67 0.80 
MDD (cfs) 1.13 1.21 1.29 1.38 1.47 1.76 
1. All figures are rounded. 
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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 5-4. 

The resulting water demand projections are conservative based on the projected 1.34 percent 
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 non-revenue water losses are unknown at this time but believed to be relatively low 
based on a comparison of the lower percentage increase in water production versus the higher 
percentage of customer growth since the 2006 Master Plan was completed. Water losses tend to 
increase over time; therefore, some level of effort will be required just to maintain the current levels. 

6.3 Source and Water Rights – Recommendations 

6.3.1 Well No. 1 and Well No. 2 

Well No. 1 and Well No. 2 are currently the only source utilized for Manzanita’s water supply and 
will likely be the primary source through the planning period. Recent upgrades to the wells, 
treatment, and supply capabilities included a 50 percent increase in capacity – are more than 
sufficient for the planning period. Current developed capacity is 750 gpm, approximately 46 
percent of the 3.6 cfs water right permit (1,616 gpm). The availability of the remaining water right 
is currently being reviewed as part of the permit extension process. The expectation based on 
earlier conversations with the Oregon Water Resources Department (OWRD) and the Oregon 
Department of Fish and Wildlife (ODFW) is that curtailment will be required during periods of low 
stream flows in either Petersen Creek or the Nehalem River. The anticipated curtailment is 
proportional and shared with instream requirements that are to be identified by ODFW. 
Curtailment, in the form of reduced withdrawals will likely occur at times in late summer/early fall 
and prior to the fall rains that typically arrive in mid-October. The extent of the reductions has 
not been determined nor has the potential frequency of required curtailment actions. Likely 
impacts include reduced availability of water for industrial purposes, irrigation, and activities such 
as car washing. Water for human consumption (for both residents and visitors) are not 
anticipated to be restricted. Human consumption is defined as “the use of water for the purposes 
of drinking, cooking, and sanitation” per OAR 690-300-0010(24).   

6.3.2 Anderson Creek 

The 2006 Water Master Plan included recommendations for upgrading the Anderson Creek 
surface water sources that were Manzanita’s primary water sources at the time (see Appendix O). 
In 2006, the well sources primarily supplied the City of Wheeler and parts of the Joint Water 
System other than Manzanita. Recommendations for improvements to the Anderson Creek 
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supply system were not implemented, and the supply system has deteriorated further. The 
transmission main is no longer functional downstream of the connection with the City of 
Nehalem’s raw water transmission main.  

Construction of the City’s surface water treatment plant was based on citizen preference to 
continue relying on surface water. The decision was also supported by a skeptical attitude, held 
by at least some, toward the proposed wells (Well No. 1 and Well No. 2) and their water quality. 
This latter concern has largely passed and there is an awareness that the well water is more 
economical to produce; consequently, there is diminished support and perceived need to restore 
the surface water supply from Anderson Creek. 

In recent years, there has been a trend toward lower stream flows during the summer and early 
fall in coastal Tillamook County that call into question the viability of the source for restoration 
since water would likely not be available during the summer period of highest water usage and 
demand. The original dams were constructed at a time when the City could legally take all the 
water in the stream during low flow periods (provided the quantity did not exceed the City’s 
water right). Changes in regulatory requirements are such that this is no longer legal, and a 
minimum quantity of water, as defined by the agencies involved, must be allowed to pass to 
support aquatic life. During low flow periods, this is likely to result in no water being available for 
the City. This concern has been exacerbated by the trend in lower summer stream flows. 

A current, updated order of magnitude cost for the improvements included and described in 
Appendix O is $5,000,000. This is probably low since the environmental and permitting costs are 
likely to be more substantial than was the case in 2006. The high costs and limited reliability are 
the basis for not recommending improvements for the Anderson Creek sources during this 
planning period. 

Limited future improvements may be possible in coordination with the City of Nehalem in order 
to preserve Nehalem’s existing use. Under this scenario, where Nehalem is the primary 
beneficiary, costs should be borne by Nehalem. Another potential future use would be to locate a 
site downstream toward the mouth of Anderson Creek where wells could be constructed near 
the stream. This would require a water right transfer and proof that at least 50 percent of the 
water withdrawals are from the stream. Since Anderson Creek flows and discharges to the east, a 
new and much longer transmission main would also be required. Withdrawals would likely be 
conditioned by ODFW and OWRD in a manner similar to that anticipated for Well No. 1 and Well 
No. 2. 

6.3.3 Proposed Emergency Well 

The proposed project consists of constructing an emergency water supply well near the City’s 
Water Treatment Plant, transferring one of the City’s water rights (for Neahkahnie Creek) to the 
well, and connecting the well to the treatment plant. The intent is to develop a well of 
approximately 80 gpm (approximately 35 percent of the current average day demand) that could 
be relied upon in the event of an emergency (such as loss of the well supply transmission main 
due to seismic damage). Additional uses include opportunities to run the plant periodically to 
exercise the equipment and verify that the facility is operational, and to provide additional water 
to offset or mitigate potential curtailment requirements that may be implemented at times per 
the extended permit for Well No. 1 and Well No. 2 (as discussed in Section 6.3.1 above). A copy of 
the Emergency Well Feasibility Study, PACE Engineers, Inc., May 2017, is included in Appendix P. A 
follow up study was conducted that verified the feasibility of achieving 80 gpm and the likelihood 
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of complying with the requirement that streamflow depletion be at least 50% of the well 
discharge rate within 10 days of continuous pumping. A copy of the study, Streamflow Depletion 
Analysis, GeoEngineers, Inc., October 8, 2018, is included in Appendix Q. 

6.3.4 Other Sources 

No other sources of water have been identified for development during the planning period. The 
City does have an intertie with the Neah-Kah-Nie Water District and one with the City of 
Nehalem. These have very limited utility for Manzanita except under emergency conditions that 
only affect Manzanita and not the surrounding communities. Available water under such 
circumstances is likely to be very limited and require severe curtailment of normal usage. 
Depending on the terms of the water right permit extension for Well No. 1 and Well No. 2, it may 
be desirable for the City to look for additional sources. Desalination of Nehalem Bay water is 
possible option. Technological innovation has reduced costs over the years, but current costs are 
still prohibitive for a small community. Future technological innovations and possible adverse 
climate impacts on water supply may make this a more attractive option for supplementing 
developed water supply. 

6.3.5 Water Rights 

Manzanita’s water rights are all perfected municipal rights. As such, there are no additional 
requirements other than compliance with the provisions and terms of the certificates. The well 
water rights associated with the Joint Water System are owned by the City of Wheeler and are 
still in the permit stage of development. The permits are currently being extended to allow more 
time for development of the water use consistent with the permit and prior to certification. The 
process is discussed in detail in Section 3.3.1.1. It is unknown at this time as to when the permit 
extension process will be resolved. When it is, the City will be required to develop a water 
management and conservation plan consistent with an anticipated new permit condition to that 
effect. The City should also plan on proceeding with a partial perfection of the water right. Partial 
perfection allows part of the permit to be perfected (and a certificate issued) while the remainder 
is retained in the permit for future development and perfection. 

6.4 Water Quality and Treatment 

6.4.1 Water Quality 

In terms of regulated contaminants, both source and distribution system water quality in 
Manzanita are excellent. (See Section 3.11 for discussion). There are no specific recommendations 
other than diligence in meeting all applicable regulatory requirements. 

Water quality testing in the City indicates no problem with lead; therefore, no changes are 
recommended. The Reduction in Lead Drinking Water Act does not require changes to the 
existing system, but it does require that new pipe and appurtenances meet the new lead-free 
standard. 

6.4.2 Well No. 1 and Well No. 2 Treatment 

The City is currently installing a new hypochlorite disinfection system to replace the old MIOX 
onsite mixed oxidant disinfection system. The project improves the reliability of the disinfection 
system and allows more control of the disinfectant dose than the prior system. With the recent 
construction of the carbon dioxide stripper, there are no water quality issues or treatment needs 
anticipated during the planning period.  
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6.4.3 Water Treatment Plant 

The Water Treatment Plant is currently offline. There are no plans to restore the surface water 
sources; however, development of the proposed emergency well, in close proximity to 
Neahkahnie Creek, will require the treatment facility to be operational. Well water quality has not 
been determined yet but dunal wells (such as the one proposed) can be relatively high in iron and 
manganese. While some dilution from stream water is anticipated, actual well water quality may 
require or benefit from some treatment process modifications.  

6.5 Capacity 

6.5.1 General 

In general, the capacity of Manzanita’s existing water system infrastructure is adequate for the 
planning period under typical operating conditions. Current limitations are primarily related to 
fire flow.  

Manzanita does include some undeveloped land at elevations that cannot be served by the 
existing system. Most of this land is included in the Village at Manzanita development which is 
currently developing the lower elevation areas within the development boundaries. The 
development was considered in evaluating City water system growth (see Section 2) and water 
needs over the planning period; there are no concerns with providing for the volumetric water 
needs of the Village development (unless the City supply is reduced in order to comply with any 
future curtailment requirements). However, the existing system does not provide the flow (rate) 
and pressurization needed to serve the entire development. The developer is responsible for 
developing a plan/design for the provision of adequate water service, including fire flow 
capabilities, within the development. This may include mains of adequate diameter and 
hydraulic capacity, and booster pumping for pressurization and fire flow availability in the higher 
elevation areas. Additional, or desirable, improvements may include upsizing City mains outside 
of the development to improve hydraulic capacity in the development, and/or the addition of a 
reservoir to meet local demand – especially under fire flow conditions. Improvements that are 
coordinated with the City and provide some benefit to the City, such as reservoir capacity 
beyond the needs of the development or upsizing and replacing old and/or undersized mains, 
may be eligible for cost sharing with the City. 

Capacity, as it pertains to specific elements (supply, distribution, pumping, and storage), is 
discussed in Section 6.7. 

6.5.3 Hydraulic Model (and White-Water Discussion) 
A hydraulic model of the water system was developed primarily to check general capacity 
and capabilities of the water system. The model was created using InfoWater software. 
The model includes 330 pipes and was created based on data provided by the City. Initial 
efforts were unsuccessful, with modelled flows significantly higher, in some cases fourfold 
or more, than recent hydrant test results indicated should be the case. 
  
Extensive follow up work was conducted to look for potential errors in the model and in 
the data used in its development. This work included discussions and reviews with City 
staff, and additional discussions with the City’s GIS consultant and Nehalem Bay Fire & 
Rescue staff involved with hydrant testing (see Appendix R for test data). Consideration 
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was also given to possible obstructions in the system: closed valves, pipe corrosion and/or 
buildup, and trapped air. Discussions with City staff ruled out the valve and pipe concerns, 
and staff have not noted anything to suggest trapped air anywhere in the system. 
Nevertheless, the presence of white-water in the system suggested a possible link, so the 
system was reviewed for potential sources of excess air. (See Section 3.11.2 and Appendix 
I for a description of the white-water problem.) 

There are several theories regarding the source of excess air - all based on limited information 
and speculation at this time. The issue has received very little follow up attention over the past 
15 years, aside from the CO2 removal analysis and air stripper project - which did not correct the 
problem. Follow up study is recommended and should be pursued with a qualified engineer on a 
time and materials basis rather than a fixed fee basis since the scope of work will likely evolve as 
the project develops. For budget purposes, $50,000 may be adequate. City staff assistance will be 
needed to assist with field work. 

The City is planning to replace the three existing reservoirs and piping with two new reservoirs 
(see Section 6.7.2.2). It is possible that the project may result in a correction of both the white- 
water problem and the relatively low hydrant flows. A working hydraulic model may not be 
achievable until there is a resolution to the issues involved. Until the issues are resolved, any new 
water system construction should be based on current flow and pressurization availability as 
determined or documented by recent hydrant flow tests or, in the case of replacement mains, an 
understanding of current system performance, prevailing standards, and judgement of the City’s 
engineer and Public Works Director. 

Update (August 11, 2021): Manzanita’s Public Works Director has been working with the hydraulic 
model and as part of the effort has acquired hydrant flow testing equipment (“Hose Monster”, the 
same equipment used by Nehalem Bay Fire & Rescue (NBFR)). A recent discussion with the 
manufacturer suggested that the problem (much higher model flows than flow test measured 
flows) could be due to NBFR not using the appropriate, proprietary software. The City has 
conducted several flow tests that suggest this is likely the case. City results indicate much higher 
flows than those obtained by NBHR, and so far, are similar to model predictions. City staff are 
planning to conduct more tests across the City; and, assuming the results are consistent and 
similar enough to pre-calibrated model results, staff will calibrate and complete development of 
the model. The model when complete, is not anticipated to affect water main improvement 
recommendations of this master plan; however, it will likely affect ongoing and future design 
efforts on new land development projects.  

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 six inches to several feet are forecasted 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 
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infrastructure. Parts of Manzanita are located on higher hillsides that are largely protected from 
sea level increases, but some homes near the ocean could be directly affected or affected by 
enhanced erosion associated with the higher wave action. Of greater concern is the potential for 
lower stream flows associated with hotter, drier summers. 

6.6.2 Slides 

Slides and slumps are not uncommon in the greater area that includes Manzanita. There are 
some areas with steeper hillsides that could be susceptible, especially under seismic conditions. 
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 timescale; 
consequently, problems may not occur until well into the constructed life of the infrastructure. 

6.6.3 Seismic Risk 

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 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 three to six months to restore 
electrical service and one to three years to restore drinking water service. More 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. 

Heightened awareness, and appreciation of the risks to Oregon water systems, has resulted in 
the Oregon Health Authority (OHA) adding a requirement, OAR 333-061- 0060(5)(J), requiring the 
inclusion of a seismic risk assessment and mitigation plan in new Water Master Plans for 
communities with over 300 connections, and meeting the rule’s location requirements. A Water 
System Resiliency Study is included in Appendix A of this Water Master Plan to fulfill this 
requirement. 

Critical facilities are designed to meet seismic code requirements, but no amount of engineering 
or expense can guarantee service after a large magnitude earthquake. 

The City’s reservoirs are all older, and per Appendix A, do not meet the current seismic code. The 
City’s largest reservoir is located above a hillside that is vulnerable to slides associated with a 
moderate seismic event. 

Tsunami inundation is a concern in the lower elevations in the City.  

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.  

6.6.5 Security 

All water systems have susceptibilities to security issues, and these issues are typically addressed 
in a vulnerability assessment and emergency response plan. System security has not been 
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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. 

6.6.6 Reliability and Resiliency 

Reliability and resiliency issues associated with the water system are discussed in Appendix A. 

6.7 Infrastructure 

6.7.1 Water Supply and Transmission 

From an infrastructure standpoint, capacity of the water supply system is generally adequate for 
Manzanita and the Joint Water System during the planning period. Pumping capacity of the wells 
was recently upgraded to 750 gpm in duplex mode, a 50% increase over the prior simplex only 
capacity of 500 gpm. Capacity of the system is adequate for the planning period; with the recent 
supply improvements (new well pumps, CO2 stripper, booster pumps, and hypochlorite 
disinfection system), no additional improvement project is envisioned for water supply associated 
with Well No. 1 and Well No. 2.  

Construction of the proposed emergency supply well near the water treatment plant is 
recommended. The project is discussed in detail in Appendix P; an updated opinion of probable 
cost is included in Appendix S. The recommended budget for completing the project is $400,000. 

Recommended improvements associated with the transmission main from the wells to 
Manzanita are developed and discussed in Appendix A. These improvements improve the 
resiliency of the backbone water system that conveys water from the wells to Manzanita’s 
reservoirs. A summary of these improvements is provided below. More information can be found 
in Appendix A; updated costs can be found in Appendix S. 

6.7.1.1 Recommended Transmission Main Improvements: 

• Construct a bleed out control vault (with pressure sustaining valve) at the Manzanita 
City limits near the Fire and Rescue Station. “Bleed out control” is terminology used 
in the Appendix A document to describe a facility, typically with a pressure sustaining 
valve, that will close if there is a major leak or break downstream, thereby protecting 
the upstream part of the system from draining through the downstream break. 

• Construct a bypass line and flow control at the water treatment plant. Currently the 
line passes through the treatment plant and is booster pumped to the reservoirs. The 
bypass line allows continued service if the treatment building collapses in a major 
earthquake, or to backfeed the transmission main. 

• Construct a connection to the distribution system that will normally be closed but if 
opened will allow flow from the transmission main directly to the distribution system. 
This allows bypassing the City’s reservoirs if they fail in a major earthquake. 

• Construct an emergency connection to the Fire and Rescue facility. Currently, the 
facility is served by the City of Nehalem; the connection provides an alternate supply 
connection thereby improving facility reliability under severe seismic conditions or 
other disruptions in water supply. 
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• Construct a bleed out control valve and vault at the RT 53 Water, Inc. connection. 

• Construct a bleed out control valve and vault at the Tidelands Services Coop 
connection. 

• Replace the intertie with the City of Nehalem. 

• Bury the transmission main at the pedestrian bridge crossing. 

• Bury the transmission main at the bridge crossing (at Hwy 101 and Hwy 53). 

Appendix A includes an exhibit that shows the location of the recommended improvements. 
The updated budget figure for the projects noted above is $1,235,000. Updated budget 
figures for the individual projects are included in Appendix S.  

6.7.2 Storage 

6.7.2.1 Capacity Analysis 

Total storage capacity of the existing, above ground reservoirs is 2,350,0000 gallons 
(Table 6-1). 

 

Table 6-1: Existing Reservoir Storage Capacity 

Existing Reservoirs Volume (gallons) 
Reservoir No. 1 500,000 
Reservoir No. 2 250,000 
Reservoir No. 3 1,600,000 
Total 2,350,000 

For the water system, the recommended minimum storage capacity is three times the 
average day demand (3xADD) plus fire flow (FF). Recommended FF is 2,000 gpm for two 
hours (240,000-gallon reserve). Table 6-2 projects storage capacity for the City as a whole. 
Capacity is adequate throughout the planning period. 

 

Table 6-2: Projected Reservoir Capacity Needs 

District Total 

Average 
Day 

Demand 
(mgd) 

3x ADD 
(MG) 

Reservoir 
Volume 

Needed at 
3xADD + FF 

(MG) 

Existing 
Reservoir 
Volume 

(MG) 

Additional 
Volume 
Needed 

(MG) 

Total 2020 0.33 0.99 1.23 2.35 -1.12 
Total 2025 0.35 1.05 1.29 2.35 -1.06 
Total 2030 0.38 1.14 1.38 2.35 -0.97 
Total 2035 0.40 1.20 1.44 2.35 -0.91 
Total 2040 0.43 1.29 1.53 2.35 -0.82 
Total 2070 0.51 1.29 1.77 2.35 -0.58 
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While storage capacity is adequate for the planning period, there are benefits in having the 
additional storage that has been available.  

In general, more storage is better if it does not result in water quality problems. Excessive 
storage capacity can result in loss of adequate chlorine residual and the creation of 
disinfection byproducts. Manzanita does not appear to have problems with either.  

The higher storage volume has been used during some peak days of usage to supplement the 
well supply. Recent maximum day usage is based on meter records that show one well pump 
operating all day at full capacity (when only simplex operation was available). The recent 
addition of duplex pumping for the well supply, may reduce or eliminate this need for the 
additional storage capacity (to supplement well capacity) in the near future. However, the 
potential for curtailment requirements associated with the anticipated water right permit 
extension may renew the need to have additional stored water available to handle system 
needs during a period of low water availability but high demand (for basic needs and the 
difficult to control usage by visitors, tourists, and part-time residents).  

Manzanita is bordered by extensive forests; the extra reservoir capacity could be helpful in 
supplementing fire reserves to limit the impact and spread of potential wildfires in and 
around the City.  

Manzanita has emergency interties with both Neahkahnie and Nehalem. Neahkahnie’s water 
supply is vulnerable to reduced spring flows associated with low precipitation years or long 
dry summers. Nehalem relies in part on Anderson Creek water that could also have 
significantly reduced availability under similar weather conditions. Requests for water from 
either would increase overall system demand and the need for additional, readily available 
storage for system equalization and emergency storage. 

With proper maintenance, reservoirs can provide a 40-60 years (or longer) design life. If the 
City replaces all their reservoirs with two new ones as is being discussed – then the reservoirs 
should be design with extra capacity to handle system needs well beyond the standard 20-
year planning horizon. 

6.7.2.2 Deficiencies and Recommendations 

Existing reservoir deficiencies are noted in Section 3.5 and in Appendix A. Based on the 
findings of Appendix A, especially with regard to the location of the 1.6 MG reservoir next to 
a slope with high potential for landslide or slope failure, the recommendation is to replace 
the three existing reservoirs with two new nominal 1,000,000-gallon reservoirs that will be 
located at the current site of the 0.5 MG reservoir and 0.25 MG reservoir. This will allow 
simplification of the connecting piping and system operation as well as providing reservoirs 
that meet current seismic codes. Sizing is consistent with the discussion in Section 6.7.2.1 
above with regard to providing for a longer than the 20-year planning horizon if all the 
reservoir storage is replaced. Two reservoirs provide enhanced reliability (over one larger 
reservoir) and facilitate operation and maintenance activities. The City is currently 
undertaking a preliminary design effort that will establish the details of the project including 
siting, sizing, water surface elevation, etc. The intent is to pursue FEMA funding for design 
and construction. An updated order of magnitude estimate for the project is $4,000,000. 

The Village development is considering design options including potential reservoir storage 
on a property immediately north of the development on a hilltop with an elevation similar to 
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that of the City’s existing reservoir site. Availability of the site has not been determined and 
no decisions have been made regarding the reservoir itself. The hilltop is immediately south 
of the City’s water treatment plant (WTP). Adding a pump at the WTP that would be 
connected to the Wells No. 1 and 2 water supply main, and new transmission main to allow 
direct pumping to the reservoir, would facilitate overall system operation. Minimum reservoir 
sizing should provide for the Village development’s fire storage and equalization needs. 
Additional capacity would benefit the City by distributing storage to more than one site, 
thereby enhancing system reliability and system hydraulics. The City would be responsible for 
costs associated with providing capacity beyond the needs of the development itself.  

6.7.3 Distribution 

6.7.3.1 General 

An assessment of Manzanita’s distribution system was developed primarily through map 
review, review of recent construction and improvements, and information from staff. 
Modelling of the distribution system was not successful (see discussion in Section 6.5.2). 

The system is a combination of looped and dead-end lines. Most of the system is looped; the 
dead-end lines typically occur in areas where topography and existing development make 
looping impractical or costly. Many of the mains are substandard in diameter – typically by 
one or two standard diameters for older mains. Old AC mains are extensively present in the 
system and represent a significant risk for breakage based on age alone. The concern is 
exacerbated under seismic conditions. There are a few small diameter “mains” constructed 
with a substandard material. This material is not appropriate for a water system and should 
be replaced with water main that meets regulatory requirements and prevailing standards. 

Recommended distribution main improvements are shown in Figure 7.1 and described in 
Table 7.1 (Capital Improvement Plan). Broadly speaking, priority 1 improvements reflect City 
staff inputs on near-term improvement needs; priority 2 improvements include remaining AC 
mains – all of which need to be replaced. Recommended main diameters were developed by 
PACE with input from City staff. Generally, replacement pipe diameters are 6-inch to 8-inch 
for 2-inch to 6-inch mains. Short lengths of 2-inch to 4-inch main with no fire protection 
function may be replaced with 4-inch main. 8-inch to 10-inch mains are typically replaced 
with similar diameter mains. 

As discussed in Section 5.4, non-revenue water losses have not been determined. Much of 
the City is on sand or sandy soils that are very well drained. Staff note that even large leaks 
may go undetected or be difficult to locate. The City is collecting data and plans to review it 
to determine the approximate percentage of non-revenue water in the system. If the losses 
exceed 10 percent, the City should plan and budget for leak detection. Follow-up 
replacement of leak-prone lines should also reduce water losses as well as operation and 
maintenance (O&M) costs associated with emergency main repairs. An opinion of probable 
cost for leak    detection is $10,000. 

6.7.4 Pumping 

There are no capacity or deficiency issues noted, except for the upper zone pump station located 
near the reservoirs. The current, and ongoing, study for replacement of the City’s reservoirs 
includes consideration of pump station modifications needed to accommodate a yet 
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undetermined revision to the reservoir water surface elevation. Improvements should also 
address the excessive cycling of pumps (16-18 start/stop cycles per hour). 

6.7.5 SCADA, Telemetry, and Data Collection 

The City has recently completed improvements that enhance the SCADA system and the ability to 
record and retain accurate water usage data. The City is now collecting reliable usage data and 
will be able to use it to calculate the quantity and percentage of non-revenue water in the 
system. Plans to change out and upgrade the water meters (see Section 6.8.2) to continuous read 
meters will allow more accurate characterization of peak usage over short time periods (such as 
the 4th of July holiday). The City is currently developing a GIS that will allow the City to better 
collect, organize, and maintain information and data related to the City’s water system. 

6.8 Water System Management 

6.8.1 Planning 

A general recommendation is to update the Water master Plan every five to ten years, depending 
on the extent of changes to the community and water system. The next update should be 
undertaken, or at least considered, by year 2031. Budget $100,000 – actual cost may vary 
according to issues and level of detail desired. 

The water right permit for the wells that supply the Joint Water System is currently in the process 
of being evaluated by OWRD for an extension. The extension when granted will have additional 
conditions attached, one of which will be for the preparation and submittal of a Water 
Management and Conservation Plan (WMCP). This will need to be completed with information 
for the entire Joint Water System. WMCPs must be updated every five years. Budget $80,000 for 
the initial plan and $40,000 for each update. The actual budget may need to be revised based on 
the actual terms of the water right extension. Costs for the WMCP will be shared with the City of 
Wheeler in accordance with provisions of the intergovernmental agreement. The WMCP includes 
information that is essentially the same as that developed in a master plan. Updates of the water 
master plans for Manzanita and Wheeler, coordinated with preparation of the WMCP, could 
result in significant savings for both cities. Under this scenario, the future Master Plan Update 
mentioned in the first paragraph of this subsection should be deferred to a later date. 

After the water right permit extension for the wells is granted, Manzanita and Wheeler should 
pursue a partial perfection of the water right. A partial perfection results in a water right 
certificate for that portion of the water right that has been developed in accordance with terms 
of the permit. The remaining undeveloped part of the permit is retained and can be developed 
and perfected later. A certificate provides greater protections for the water right holder than 
permits. Budget $15,000 for the water right partial perfection. 

The GIS and system mapping should be updated periodically. It is recommended that the City 
create a file with summaries of changes, corrections, and additions for use by the consultant 
when updating the GIS or other mapping. 

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 
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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 asset’s condition 
and remaining life. The EPA has free software (CUPSS) and materials available on its website to 
assist small communities with asset management. 

Periodic leak detection surveys of the water system are recommended as general practice to 
maintain or possibly reduce overall system water losses. This 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.  

Customer water meters should be maintained and replaced periodically to ensure accurate 
readings. (Old meters tend to underreport, resulting in less rate revenue and in higher non-
revenue water calculations.) The City plans to replace 100 meters per year on an approximate 
20-year cycle. Budget $500 per meter ($50,000 per year). 

6.8.3 Operations and Maintenance (O&M) 

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) 
callouts and extra cost, interim measures that may be needed until the problem can be addressed 
correctly, and unbudgeted 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 three to four years on other 
lines). 

• Hydrant exercising (once per year) and repairs as needed. 

• Periodic flushing of dead-end 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 (OPC) 

7.2.1 Introduction 

Opinions of probable costs (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 7.2.3-7.2.6). 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 (CCI). All costs in this Plan are referenced to the June 2021, ENR 
Construction Cost Index of 12112. Costs in the Plan can be updated in the future by multiplying 
the Plan cost by the current index value and dividing by 12112. 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. 

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 market 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. 
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7.2.4 Engineering, Construction Observation, and Construction Management Costs 

The Plan includes a general planning allowance of 20 to 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 administrative 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. Distribution improvements are 
shown in Figure 7.1. Table 7-1 includes (referenced) Section 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 spreadsheet 
uses the ratio of the current ENR, and the June 2021 reference ENR, to update costs. All costs in the 
table are referenced to the June 2021 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. 

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 projects, leave the City vulnerable to system failures. Project 
prioritization should ultimately be reflected in the CIP scheduling. 

District 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 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: 

• (H) High Priority Projects (implementation year 2021-2025) 

• (M) Medium Priority Projects (implementation year 2026-2030) 

• (L) Low Priority Projects (implementation year 2031-2040) 

For high priority projects, all projects are entered under year 2022 – though it is understood that 
implementation will occur between 2021 and 2025. The CIP table, as previously noted, is in a 
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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 (system 
development charge) purposes. 

7.5 Financing and Implementation 

Implementation and financing are discussed in Section 8. 
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Table 7-1: City of Manzanita CIP (All costs in current dollars) Reference June 2021 ENR CCI: 12112 Current ENR CCI: 12112 City of Manzanita Water Master Plan 2021
(June 2021) Distribution Improvements

2021-2025
(LF)

2021-2025
($)

2025-2030
(LF)

2025-2030
($)

2031-2040
(LF)

2031-2040
($)

$160 1 1 High Avenue  PR1 8 250 $160 $40,000 $58,000 250 $58,000 $0 $0 250 $58,000
Replace existing 8" AC.  Elm Street to Cherry Street.

$145 1 2 Elm Street PR2 6 390 $145 $56,550 $81,998 390 $81,998 $0 $0 390 $81,998
Replace existing 2" ABS with 6".  High Avenue to College Avenue.

$160 1 3 High Avenue  PR3 8 250 $160 $40,000 $58,000 250 $58,000 $0 $0 250 $58,000
Replace existing 8".  Greenridge Street to Elm Street.

$145 1 4 Greenridge Street PR4 6 510 $145 $73,950 $107,228 510 $107,228 $0 $0 510 $107,228
Replace existing 4" AC with 6".

$145 1 5 Greenridge Street PR4 6 410 $145 $59,450 $86,203 410 $86,203 $0 $0 410 $86,203
Replace existing 4"AC with 6".

$160 1 6 Dorcas Lane PR6 8 230 $160 $36,800 $53,360 230 $53,360 $0 $0 230 $53,360
New 8" main.  South Fourth Street to South Fourth Place.

$145 1 7 South Fourth Place PR7 6 230 $145 $33,350 $48,358 230 $48,358 $0 $0 230 $48,358
Replace existing 4"PVC with 6".  South from Dorcas Lane.

$145 1 8 South Fourth Place PR8 6 280 $145 $40,600 $58,870 280 $58,870 $0 $0 280 $58,870
Replace existing 4" AC with 6".  Dorcas Lane to Laneda Avenue.

$160 1 9 Dorcas Lane PR9 8 230 $160 $36,800 $53,360 230 $53,360 $0 $0 230 $53,360
Replace existing 4" AC with 8".  South Fifth Street to South Fourth Place.

$145 1 10 South Fifth Street PR10 6 360 $145 $52,200 $75,690 360 $75,690 $0 $0 360 $75,690
Replace existing 2" and 4"with 6".  Dorcas Lane to Laneda Avenue.

$160 1 11 Dorcas Lane PR11 8 265 $160 $42,400 $61,480 265 $61,480 $0 $0 265 $61,480
Replace existing 4" AC with 8".  South Fifth Street to South Fifth Place.

$160 1 12 Dorcas Lane PR12 8 250 $160 $40,000 $58,000 250 $58,000 $0 $0 250 $58,000
Replace existing 4" PVC with 8".  Division Street to South Fifth Place.

$135 1 13 Hallie Lane PR13 4 290 $135 $39,150 $56,768 290 $56,768 $0 $0 290 $56,768
Replace existing 2"ABS with 4".  Beach Street to Carmel Avenue.

$135 1 14 Edmund Lane PR14 4 280 $135 $37,800 $54,810 280 $54,810 $0 $0 280 $54,810
Replace existing 2"ABS with 4".  Beach Street to Carmel Avenue.

$145 1 15 Treasure Cove Lane PR15 6 260 $145 $37,700 $54,665 260 $54,665 $0 $0 260 $54,665
Replace existing 2" PVC with 6".  Beach Street to Carmel Avenue.

$135 1 16 Beeswax Lane PR16 4 260 $135 $35,100 $50,895 260 $50,895 $0 $0 260 $50,895
Replace existing 2" ABS with 4".  Beach Street to Carmel Avenue.

$160 1 17 Bonny Lane PR17 8 400 $160 $64,000 $92,800 400 $92,800 $0 $0 400 $92,800
Replace existing 2" Glued Electrical Conduit with 8".  East from connection with South Carmel Avenue.

$135 1 18 Bonny Lane PR18 4 310 $135 $41,850 $60,683 310 $60,683 $0 $0 310 $60,683
Replace existing 2" and 3" Glued Electrical Conduit with 4".  Connects to project PR 17.

$145 1 19 Puffin Lane PR19 6 620 $145 $89,900 $130,355 620 $130,355 $0 $0 620 $130,355
Replace existing 2" PVC with 6".  West from South Carmel Avenue.

$145 1 20 Pelican Lane PR20 6 475 $145 $68,875 $99,869 475 $99,869 $0 $0 475 $99,869
Replace existing 2" with 6".  West from South Carmel Avenue.

$115 1 21 Pelican Lane PR21 6 200 $115 $23,000 $33,350 200 $33,350 $0 $0 200 $33,350
Replace existing 2".  North and south from the west end of project PR20.

$145 1 22 Windward Lane PR22 6 870 $145 $126,150 $182,918 870 $182,918 $0 $0 870 $182,918
Replace existing 2" ABS and 4" PVC with 6".  West from South Carmel Avenue and south to Sitka Lane.

$160 2 23 College Avenue PR23 8 295 $160 $47,200 $68,440 $0 295 $68,440 $0 295 $68,440
Replace existing 8" AC.  Cherry Street to Elm Street.

$160 2 24 College Avenue PR24 8 295 $160 $47,200 $68,440 $0 295 $68,440 $0 295 $68,440
Replace existing 8" AC.  Greenridge Street to Elm Street.

$160 2 25 College Avenue PR25 8 160 $160 $25,600 $37,120 $0 160 $37,120 $0 160 $37,120
Replace existing 8" AC.  Greenridge Street to Hemlock Street.

$160 2 26 College Avenue PR26 8 230 $160 $36,800 $53,360 $0 230 $53,360 $0 230 $53,360
Replace existing 8" AC.  Third Street to Hemlock Street.

CIP Totals
Length

(LF)
Cost
($)

Implementation (LF and Total Cost)Unit Costs 
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($/LF)
Project 
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Number
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CIP Totals
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($)
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$160 2 27 Third Street PR27 8 230 $160 $36,800 $53,360 $0 230 $53,360 $0 230 $53,360
Replace existing 8" AC.  Knobcone Street to College Avenue.

$160 2 28 Juniper Street PR28 8 430 $160 $68,800 $99,760 $0 430 $99,760 $0 430 $99,760
Replace existing 8" AC.  Knobcone Street to Ocean Avenue.

$145 2 29 Ocean Avenue/Surf Lane PR29 6 940 $145 $136,300 $197,635 $0 940 $197,635 $0 940 $197,635
Replace existing 4" and 6" AC with 6".  From First Street to and southwest along Surf Lane to North Avenue.

$160 2 30 First Street PR30 8 285 $160 $45,600 $66,120 $0 285 $66,120 $0 285 $66,120
Replace existing 6" AC.  Ocean Avenue to North Avenue.

$160 2 31 North Avenue PR31 8 655 $160 $104,800 $151,960 $0 655 $151,960 $0 655 $151,960
Replace existing 4" AC.  First Street to Surf Lane.

$160 2 32 North Avenue PR32 8 270 $160 $43,200 $62,640 $0 270 $62,640 $0 270 $62,640
Replace existing 6" AC.  Ocean Road to Surf Lane.

$160 2 33 Ocean Road PR33 8 250 $160 $40,000 $58,000 $0 250 $58,000 $0 250 $58,000
Replace existing 8" AC.  North Avenue to Washington Avenue.

$160 2 34 Ocean Road PR34 8 220 $160 $35,200 $51,040 $0 220 $51,040 $0 220 $51,040
Replace existing 8" AC.  Portland Avenue to Washington Avenue.

$160 2 35 Ocean Road PR35 8 240 $160 $38,400 $55,680 $0 240 $55,680 $0 240 $55,680
Replace existing 8" AC.  Portland Avenue to Manzanita Avenue.

$145 2 36 Washington Avenue PR36 6 760 $145 $110,200 $159,790 $0 760 $159,790 $0 760 $159,790
Replace existing 4" AC with 6".  From First Street to Ocean Road.

$145 2 37 Portland Avenue PR37 6 500 $145 $72,500 $105,125 $0 500 $105,125 $0 500 $105,125
Replace existing 6" AC.  From First Street to Ocean Road.

$160 2 38 First Street PR38 8 300 $160 $48,000 $69,600 $0 300 $69,600 $0 300 $69,600
Replace existing 6" AC.  Washington Avenue to North Avenue.

$160 2 39 First Street PR39 8 320 $160 $51,200 $74,240 $0 320 $74,240 $0 320 $74,240
Replace existing 6" AC.  Washington Avenue to Portland Avenue.

$160 2 40 First Street PR40 8 240 $160 $38,400 $55,680 $0 240 $55,680 $0 240 $55,680
Replace existing 6" AC.  Manzanita Avenue to Portland Avenue.

$160 2 41 First Street PR41 8 80 $160 $12,800 $18,560 $0 80 $18,560 $0 80 $18,560
Replace existing 6" AC with 8".  From project PR40 south to Manzanita Avenue.

$145 2 42 First Street PR42 6 225 $145 $32,625 $47,306 $0 225 $47,306 $0 225 $47,306
Replace existing 6" AC.  Idaho Avenue to Manzanita Avenue.

$145 2 43 First Street PR43 6 270 $145 $39,150 $56,768 $0 270 $56,768 $0 270 $56,768
Replace existing 4" AC.  Idaho Avenue to Laneda Avenue.

$160 2 44 Manzanita Avenue PR44 8 280 $160 $44,800 $64,960 $0 280 $64,960 $0 280 $64,960
Replace existing 4" AC with 8".  First Street to North Carmel Avenue.

$160 2 45 Manzanita Avenue PR45 8 170 $160 $27,200 $39,440 $0 170 $39,440 $0 170 $39,440
Replace existing 4" ACwith 8".  Second Street North to North Carmel Avenue.

$145 2 46 North Carmel Avenue PR46 6 515 $145 $74,675 $108,279 $0 515 $108,279 $0 515 $108,279
Replace existing 4" AC.  Manzanita Avenue to Laneda Avenue.

$145 2 47 Second Street North PR47 6 935 $145 $135,575 $196,584 $0 935 $196,584 $0 935 $196,584
Replace existing 4" AC with 6".  Manzanita Avenue to North Third Street.

$160 2 48 North Third Street PR48 8 1,000 $160 $160,000 $232,000 $0 1,000 $232,000 $0 1,000 $232,000
Replace existing 4" AC with 8".  Manzanita Avenue to Ocean Avenue.

$160 2 49 Manzanita Avenue PR49 8 235 $160 $37,600 $54,520 $0 235 $54,520 $0 235 $54,520
Replace existing 6" AC with 8".  Fifth Street to Division Street.

$145 2 50 Second Street North PR50 6 460 $145 $66,700 $96,715 $0 460 $96,715 $0 460 $96,715
Replace existing 4" AC with 6".  Manzanita Avenue to Laneda Avenue.

$145 2 51 North Avenue PR51 6 370 $145 $53,650 $77,793 $0 370 $77,793 $0 370 $77,793
Replace existing 4" AC with 6".  Pine Street to Fir Avenue.

$145 2 52 North Avenue PR52 6 625 $145 $90,625 $131,406 $0 625 $131,406 $0 625 $131,406
Replace existing 4" AC with 6".  Division Street to Fir Avenue.

$145 2 53 Fir Avenue PR53 6 405 $145 $58,725 $85,151 $0 405 $85,151 $0 405 $85,151
Replace existing 4" AC with 6".  Fifth Street to North Avenue.

$145 2 54 Pine Street PR54 6 365 $145 $52,925 $76,741 $0 365 $76,741 $0 365 $76,741
Replace existing 4" AC with 6".  Cedar Street to North Fourth Street.
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$145 2 55 Pine Street PR55 6 400 $145 $58,000 $84,100 $0 400 $84,100 $0 400 $84,100
Replace existing 4" AC with 6".  Cedar Street to Fifth Street.

$145 2 56 Cedar Street PR56 6 500 $145 $72,500 $105,125 $0 500 $105,125 $0 500 $105,125
Replace existing 4" AC with 6".  Pine Street to Manzanita Avenue.

$185 2 57 North Fourth Street PR57 10 610 $185 $112,850 $163,633 $0 610 $163,633 $0 610 $163,633
Replace existing 10" AC.  North Avenue to Manzanita Avenue.

$160 2 58 Manzanita Avenue PR58 8 640 $160 $102,400 $148,480 $0 640 $148,480 $0 640 $148,480
Replace existing 4" AC with 8".  North Fourth Street to Fifth Street.

$160 2 59 Fifth Street PR59 8 295 $160 $47,200 $68,440 $0 295 $68,440 $0 295 $68,440
Replace existing 2" ABS with 8".  Manzanita Avenue to Laurel Avenue.

$160 2 60 Fifth Street PR60 8 310 $160 $49,600 $71,920 $0 310 $71,920 $0 310 $71,920
Replace existing 2" ABS with 8".  Laneda Avenue to Laurel Avenue.

$160 2 61 South Third Street PR61 8 645 $160 $103,200 $149,640 $0 645 $149,640 $0 645 $149,640
Replace existing 4" PVC with 8".  Laneda Avenue to Edmund Lane.

$160 3 62 South Third Street PR62 8 195 $160 $31,200 $45,240 $0 $0 195 $45,240 195 $45,240
Replace existing 6" C900 with 8".  Treasure Cove Lane to Edmund Lane.

$135 2 63 Hallie Lane PR63 4 380 $135 $51,300 $74,385 $0 380 $74,385 $0 380 $74,385
Replace existing 2" ABS and 4" with 4".  East from Carmel Avenue.

$145 2 64 Treasure Cove Lane PR64 6 690 $145 $100,050 $145,073 $0 690 $145,073 $0 690 $145,073
Replace existing 4" AC with 6".  South Third Street to Carmel Avenue.

$145 2 65 Sandpiper Lane PR65 6 800 $145 $116,000 $168,200 $0 800 $168,200 $0 800 $168,200
Replace existing 2" PVC with 6".  Sandpiper Lane from Nehalem Avenue east to, and north along Garey Street to Puffin Lane.

$145 2 66 Beach Street PR66 6 600 $145 $87,000 $126,150 $0 600 $126,150 $0 600 $126,150
Replace existing 4" AC with 6".  Beach Drive to Sunset Lane.

$160 2 67 Ridge Drive PR67 8 605 $160 $96,800 $140,360 $0 605 $140,360 $0 605 $140,360
Replace existing 6" AC with 8".  From Necarney City Road north 605 feet .

$145 2 68 Nehalem Avenue PR68 6 240 $145 $34,800 $50,460 $0 240 $50,460 $0 240 $50,460
Replace existing 6".  Puffin Lane to Sandpiper Lane.

$145 2 69 Nehalem Avenue PR69 6 760 $145 $110,200 $159,790 $0 760 $159,790 $0 760 $159,790
Replace existing 4" AC with 6".  Sitka Lane to Sandpiper Lane.

$185 2 70 North Fourth Street PR70 10 230 $185 $42,550 $61,698 $0 230 $61,698 $0 230 $61,698
Replace existing 10" AC .  Laurel Avenue to Manzanita Avenue.

$185 2 71 North Fourth Street PR71 10 240 $185 $44,400 $64,380 $0 240 $64,380 $0 240 $64,380
Replace existing 10" AC.  Laurel Avenue to Laneda Avenue.

$145 2 72 Fir Avenue PR72 6 300 $145 $43,500 $63,075 $0 300 $63,075 $0 300 $63,075
Replace existing 4" AC with 6".  Fifth Street to Division Street.

$185 2 73 Division Street PR73 10 230 $185 $42,550 $61,698 $0 230 $61,698 $0 230 $61,698
Replace existing 6" AC with 10".  North Avenue to Fir Avenue.

$185 2 74 Division Street PR74 10 230 $185 $42,550 $61,698 $0 230 $61,698 $0 230 $61,698
Replace existing 6" with 10".  Manzanita Avenue to Fir Avenue.

$185 2 75 Division Street PR75 10 200 $185 $37,000 $53,650 $0 200 $53,650 $0 200 $53,650
Replace existing 6" with 10".  Manzanita Avenue to Laurel Avenue.

$185 2 76 Division Street PR76 10 230 $185 $42,550 $61,698 $0 230 $61,698 $0 230 $61,698
Replace existing 6" with 10".  Laneda Avenue to Laurel Avenue.
Distribution CIP Total $4,497,075 $6,520,759 $1,617,656 $4,857,863 $45,240 $6,520,759
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2021-2025
(%)

2021-2025
($)

2025-2030
(%)

2025-2030
($)

2031-2040
(%)

2031-2040
($)

$400,000 H Emergency Well 6.7.1 1 $0 $400,000 100 $400,000 $0 $0 100 $400,000
See Appendix S for costs of project tasks.

$110,000 H Bleed Out Control 6.7.1 1 $0 $110,000 100 $110,000 $0 $0 100 $110,000
Bleed out control valve and vault at City limits near Fire and Rescue Station.

$170,000 H Bypass and Flow Control at WTP 6.7.1 1 $0 $170,000 100 $170,000 $0 $0 100 $170,000
Allows flow around WTP under seismic conditions leading to building failure. 

$110,000 H Reservoir Bypass Connection and Water Main. 6.7.1 1 $0 $110,000 100 $110,000 $0 $0 100 $110,000
Allows flow directly to distribution system if reservoirs fail during a seismic event. 

$55,000 H Emergency Connection 6.7.1 1 $0 $55,000 100 $55,000 $0 $0 100 $55,000
Emergency connection to Fire and Rescue facility.

$60,000 H Bleed Out Control 6.7.1 1 $0 $60,000 100 $60,000 $0 $0 100 $60,000
Bleed out control valve and vault at RT 53 Water, Inc. connection.

$110,000 H Bleed Out Control 6.7.1 1 $0 $110,000 100 $110,000 $0 $0 100 $110,000
Bleed out control valve and vault at Tidelands Services Coop connection.

$110,000 H City of Nehalem Intertie 6.7.1 1 $0 $110,000 100 $110,000 $0 $0 100 $110,000
Replace the intertie with the City of Nehalem.

$230,000 L Transmission Pedestrian Bridge Crossing 6.7.1 1 $0 $230,000 $0 $0 100 $230,000 100 $230,000
Remove the transmission main from the pedestrian bridge and replace it with a buried main.

$280,000 L Transmission Highway Crossing 6.7.1 1 $0 $280,000 $0 $0 100 $280,000 100 $280,000
Remove the transmission main from the bridge crossing at Hwy 101 and Hwy 53,and replace it with a buried main.

$4,000,000 H New Reservoirs 6.7.2.2 1 $0 $4,000,000 100 $4,000,000 $0 $0 100 $4,000,000
Construct two 1-million gallon reservoirs to replace existing reservoirs.

$1,000,000 H New Water Meters 6.8.2 1 $0 $1,000,000 25 $250,000 25 $250,000 50 $500,000 100 $1,000,000
Budget 100 water meter replacements per year at $500 per meter.

$40,000 H Leak Detection 6.7.3.1 1 $0 $40,000 25 $10,000 25 $10,000 50 $20,000 100 $40,000
Preliminary budget and frequency is $8,000 per detection survey and once every 5 years.  Actual frequency should be based on need as determined by annual non-revenue water evaluations.

$50,000 H White Water Investigation 6.5.2 1 $0 $50,000 100 $50,000 $0 $0 100 $50,000
Study on the City's white water problem.  Budget is preliminary and based on an order of magnitude estimate. 

$100,000 M Water Master Plan Update 6.8.1 1 $0 $100,000 $0 100 $100,000 $0 100 $100,000
Periodic update of Plan.  Actual budget should be adjusted as needed to reflect theanticipated level of effort required.  Timing is uncertain but coordination with the preparation of the Water management and Conservation Plan may reduce costs for both.

$80,000 M Water Management and Conservation Plan 6.8.1 1 $0 $80,000 $0 100 $80,000 100 $80,000 200 $160,000
A new plan that will be required as part of the water right extension for the wells.  Timing is uncertain but coordination with the preparation of the Water Master Plan may reduce costs for both. Updates are required every 5 years (budget $40,000 per update).

$15,000 M Water Right Partial Perfection 6.8.1 1 $0 $15,000 100 $15,000 $0 $0 100 $15,000
Partial perfection of well water rights.  To be completed after complying with the conditions of the extended permit.

$25,000 H Water Rate Study 8.2.3 1 $0 $25,000 100 $25,000 $0 $0 100 $25,000
Complete new water rate study.  Additional rate studies will likely be needed during the planning horizon - these should be added to the spreadsheet as needed.

$20,000 H Water SDC Study 8.3 1 $0 $20,000 100 $20,000 $0 $0 100 $20,000
Complete new water system system development charge study and methodology.  Additional rate studies will likely be needed during the planning horizon - these should be added to the spreadsheet as needed.

Resilency and Miscellaneous CIP Total $0 $6,965,000 $1,350 $5,495,000 $250 $440,000 $400 $1,110,000 $2,000 $7,045,000

CIP Total $4,497,075 $13,485,759 $1,350 $7,112,656 $250 $5,297,863 $400 $1,155,240 $2,000 $13,565,759
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SECTION 8 | RATES AND FINANCING 

8.1 Recent Water Fund Budgets 

8.1.1 Water Operating Fund 

The City’s Water Operating Fund covers personnel and general water utility costs and 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 

 

Description 

Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year 

2016 – 2017 2017 – 2018 2018 – 2019 2019 - 2020 
Resources 
 Beginning Total $565,582 $431,109 $473,602 $600,326 
     
 Revenue 
  User Fees $987,305 $991,814 $1,011,750 $1,003,237 
  Investment Earnings $7,959 $15,099 $31,771 $27,697 
  Miscellaneous $1,179 $32,721 $2,822 $599 
 Revenue Total $996,443 $1,039,634 $1,046,343 $1,031,533 
Resources Total $1,562,025 $1,470,743 $1,519,945 $1,631,859 
Expenses 
 Transfer Out $339,300 $154,800 $89,300 $127,975 
 Expenditures 
  Personnel Services $341,049 $388,251 $413,291 $411,422 
  Materials & Services $265,314 $261,924 $238,683 $422,677 
  Debt Service $185,251 $185,251 $178,345 172,931 
  Capital Outlay $0 $6,915 $0 $677 
 Expenditures Total $791,614 $842,341 $830,319 $1,007,707 
Expenses Total $1,130,914 $997,141 $919,619 $1,135,682 

 

Revenue – Expenditures $204,829 $197,293 $216,024 $23,826 
Resources – Expenses $431,111 $473,602 $600,326 $496,177 

For the four fiscal years shown, “Resources minus Expenses” shows a net increase indicating 
sufficient resources. Expenditures for materials and services were notably higher in 2019-2020, 
resulting in a significant reduction in the revenue minus expenditures figure. 

8.1.2 Water Construction Fund 

The City’s Water Construction Fund covers capital outlay for expanding and improving the water 
system and is funded primarily through system development charges (SDCs). Recent budgets for 
the fund are shown in Table 8-2. 
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Table 8-2: Water Construction Fund Budgets 

Description 

Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year 

2016 – 2017 2017 – 2018 2018 – 2019 2019 - 2020 
Resources     
 Beginning Total $2,912,314 $3,030,131 $2,575,338 $2,441,568 
 Transfers In $325,000 $183,950 $105,000 $1,800 
 Revenue 
  SDCs $131,100 $138,000 $117,300 $96,600 
  Investment Earnings $33,276 $35,698 $48,049 $38,355 
  Miscellaneous $0 $20,593 165,349 $0 
 Revenue Total $164,376 $194,291 $165,349 $134,955 
Resources Total $3,401,690 $3,408,372 $2,845,687 $2,578,323 

 Expenses 

 Transfers Out $106,000 $0 $0 $0 
 Expenditures 
  Materials and Services $0 $327 0 $0 
     
  Capital Outlay $265,558 $832,707 $404,120 $53,002 
     
 Expenditures Total $265,558 $833,034 $404,120 $53,002 
Expenses Total $371,558 $833,034 $404,120 $53,002 

 

Revenue – Expenditures $(101,182) $(638,743) $(238,771) $81,953 
Resources – Expenses $3,030,132 $2,575,338 $2,441,567 $2,525,321 

The Water Construction Fund budget shows that a total beginning balance of $2,525,321 
available for fiscal Year 2020-2021. 

8.1.3 Adopted 2020-2021 Budget 

The City’s 2020-2021 Water Operating and Construction Fund budgets are included in 
Appendix T.  

8.2 Current Water Rates 

8.2.1 Rate Structure 

Manzanita’s current (effective October 1, 2014) water rate schedule is included in Resolution No. 
14-12 (see Appendix U). For residential customers inside the City, rates are based on a base 
monthly service charge of $39.50 that includes an allowance of up to 4,000 gallons per month. 
To the base charge is added the water usage rate of $2.50 per 1,000 gallons for usage beyond the 
4,000 gallons included in the base charge (zero to 20,000 gallons) and $0.0035 per gallon for 
usage beyond 20,000 gallons. Meter reading and billings are quarterly. 

Funding agencies often evaluate a community’s rates based on a monthly single-family residential 
billing associated with 7,500 gallons of usage; for Manzanita, this billing would be $48.25 ($39.50 
for base rate plus usage (overage) of $8.75 for 3,500 gallons). 
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8.2.2 Revenue 

For the fiscal year ending June 30, 2020, major sources of revenue included $1,003,327  in rates 
and $96,600 in System Development Charges. 

8.2.3 Comments 

The Fund budgets appear healthy with substantial reserves and significant allocations for capital 
improvements. There does not appear to be an immediate need to raise rates, even though rates 
have not been adjusted in the last 7 years. Nevertheless, the City should consider retaining a 
consultant to complete a Rate Study once decisions have been made on implementation of the 
recommended capital improvements. The rate study can be used to evaluate the benefit and 
feasibility of any changes in the rate structure in addition to determining rate increases needed 
for debt service on loan components of the funding package. Budget $25,000 for planning 
purposes. 

8.3 Current System Development Charge (SDC) 

The City’s current Water SDC is $6,900 for a new service. SDCs were last updated on September 10, 
2015 (see Appendix V). 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 
study is $20,000. 

8.4 O&M Considerations 

The recommended capital improvements should not result in increased O&M costs; however, O&M 
costs are subject to market changes and 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 in ways 
and to an extent not easily foreseen. This may take the form of emergency (overtime) callouts and 
extra costs, interim measures that may be needed until the problem can be addressed correctly, and 
unbudgeted 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 often too expensive to fund exclusively with accumulated 
reserves. Such projects may be 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 
Manzanita’s needs. Additional programs are described in Appendix W 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 March 2016. 
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• The 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 
20-year term. The interest rate was 1.7 percent (July 2021 – the rate changes quarterly and is 
based on 80 percent 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. 

• The 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 the Safe 
Drinking Water Act and the Clean Water Act. The program provides up to $10,000,000 per 
project with a 25-year term. The interest rate was 2.12 percent (July 2021 – 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. 

• The 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 2.30 percent (July 2021 – 
the rate changes quarterly). Grants of up to $500,000 (or 85 percent 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 N 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 (July 2021) interest rate of 2.25 percent (rates 
change quarterly). The 2.25 percent rate is based on the City having a median household 
income (MHI) greater than 80 percent of the statewide MHI of $67,058 (American Community 
Survey Estimate for 2020, 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). 

• CoBank is a national cooperative bank serving all 50 states. It is a member of the Farm Credit 
System and supports the borrowing needs of U.S. agriculture and the nation’s rural economy. 
CoBank can provide long-term financing of rural water projects. Interest rates are based on 
market conditions and fluctuate daily. Applications are straightforward and the bank does not 
have environmental reporting requirements that are typically associated with the other 
funding sources (state and federal) commonly used for funding infrastructure projects in 
Oregon. 
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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 the following: 

• 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 
(25-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 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. 

• 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 districts, can provide substantial revenues. SDCs may not be 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, as the 
projected growth may not occur. 

8.6 Capital Improvement Rate Impacts 

Table 8-3 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 percent interest rate. Very large 
projects may require funding through multiple sources; rate impacts for multiple funding sources are 
simply added together. 
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Note: Table 8-3 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. 

 

Table 8-3: Debt Service and Rate Impacts (per EDU basis) 

 
Annual Debt 

Service 

Monthly Per 
EDU Rate 
Increase 

Annual Debt 
Service 

Monthly Per 
EDU Rate 
Increase 

Annual Debt 
Service 

Monthly Per 
EDU Rate 
Increase 

Annual Debt 
Service 

Monthly Per 
EDU Rate 
Increase 

Interest Rate: 1.70  2.12  2.25  6.5  

Term (Years): 20  25  40  25  

         

EDUs:  2,469  2,469  2,469  2,469 
 

Loan Total $ 
$100,000 $5,940 $0.20 $5,194 $0.18 $3,818 $0.13 $8,198 $0.28 
$200,000 11,880 $0.40 $10,389 $0.35 $7,635 $0.26 $16,396 $0.55 
$300,000 $17,820 $0.60 $15,583 $0.53 $11,453 $0.39 $24,594 $0.83 
$400,000 $23,760 $0.80 $20,778 $0.70 $15,271 $0.52 $32,793 $1.11 
$500,000 $29,700 $1.00 $25,972 $0.88 $19,089 $0.64 $40,991 $1.38 
$600,000 $35,640 $1.20 $31,167 $1.05 $22,906 $0.77 $49,189 $1.66 
$700,000 $41,580 $1.40 $36,361 $1.23 $26,724 $0.90 $57,387 $1.94 
$800,000 $47,520 $1.60 $41,556 $1.40 $30,542 $1.03 $65,585 $2.21 
$900,000 $53,460 $1.80 $46,750 $1.58 $34,360 $1.16 $73,783 $2.49 

$1,000,000 $59,401 $2.00 $51,945 $1.75 $38,177 $1.29 $81,981 $2.77 

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. Because of the relatively high costs, funding agency participation may be needed 
or desired. If the City decides to pursue agency assistance, then 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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This project has been funded wholly or in part by the United States
Environmental Protection Agency under assistance agreement 98009016
to the State of Oregon. The contents of this document do not necessarily
reflect the views and policies of the Environmental Protection Agency, nor
does the EPA endorse trade names or recommend the use of commercial
products mentioned in this document.
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Figure 116. Multi-Hazard Community Map Set: City of Manzanita 

 
Source: DOGAMI (2016)
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KEY TO THE TABLE 

TARGET TIMEFRAME FOR RECOVERY: 

Desired time to restore component to 80–90% operational G 

Desired time to restore component to 50–60% operational Y 

Desired time to restore component to 20–30% operational R 

Current State (90% operational) �

TARGET STATES OF RECOVERY: WATER & WASTEWATER SECTOR (COAST) 

Event 
occur� 0–24 

hours 
1–3 
days 

3–7 
days 

1–2 
weeks 

2 
weeks

– 1
month 

1–3 
month

s 

3–6 
month

s 

6 
month

s–1 
year 

1–3 
years 

3 + 
years 

Domestic Water 
Supply 

Potable water 
available at supply 
source (WTP, wells, 
impoundment)  

R Y G X 

Main transmission 
facilities, pipes, 
pump stations, and 
reservoirs 
(backbone) 
operational 

R Y G X 

Water supply to 
critical facilities 
available  

R Y G X 

Water for fire 
suppression—at 
key supply points  

R Y G X 

Water for fire 
suppression—at 
fire hydrants 

R YY G X 

Water available at 
community 
distribution 
centers/points 

R Y G X 

Distribution system 
operational R Y G X 

(To be continued on next page) 

vent
occur�
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1112 7th Street, Oregon City, OR  97045  ph 503.657.3487   fax 503.722.9946 

 
August 18, 2017 otak-17-1-consult 
 
 
 
OTAK; kyle.ayers@otak.com 
 
 

GEOTECHNICAL ENGINEERING SERVICES - Road Slide Reconnaissance 
Epoh and College Avenues - Manzanita, OR 

 
This letter summarizes our reconnaissance services for the roadway slide near the water tank on Epoh 
Avenue in Manzanita, Oregon.  You and the City stated that the road movement has occurred over 
many years and months, has accelerated this year, but does not appear to be rapidly progressing or 
causing a major safety issue at this time.  If that occurs we should be contacted for emergency 
approaches.  The purpose of our services for this phase was to complete a slope reconnaissance and 
provide qualitative approaches to stabilization, with a scope of work for investigation and more in depth 
stabilization design parameters if requested.  Our scope of work included the following: 
 

� Complete a site reconnaissance of the existing slope conditions, taking clinometer readings of 
site slopes and observing soil exposures and slope conditions. 

� Provide qualitative recommendations for slope repair approaches, and prepare a scope of work 
for geotechnical parameters for slope repair investigation and design parameters for design by 
others if requested. 

� Summarize our observations and recommendations in a letter report.   
 

SITE CONDITONS 
Surface Conditions 
We completed a site reconnaissance on August 9, 2017.  We observed the asphalt concrete roadway 
surface and abutting features, and traversed the upper portion of the slope below the guardrail.  The 
primary affected roadway area on Epoh Avenue is located roughly 180 feet NW of the NW edge of the 
water tank, beginning near the 428 Epoh address driveway, and extends through the radius of the 
roadway just past the manhole.  The cracked and deformed pavement is on the downhill half of the 
roadway from the centerline, and is roughly 130 feet long.  Cracks are up to roughly ¾” wide and are 
deflected up to 6 inches downhill in aggregate, in a series of longitudinal offset cracks.  Much of the 
cracking is limited to the downhill ¼ of the roadway, with the larger deflections nearer the edge of 
pavement.  A guardrail has been noted as tilting outward over time to its present state.  Cracking was 
noted by the City to have grown this year, particularly after winter rainfall.  Lesser cracking is present 
upslope of the primary area, and dissipates prior to the tank area and around the radius. 
 
The City stated no utilities are located in this downhill half of the roadway, and stated the manhole near 
the centerline is connected to the south.  Old discharge lines from the water tank were stated as not 
routed in the roadway, and not under use. 
 
The slope below the roadway is inclined at roughly 1.5H:1V in the upper 20-25 vertical feet with brush 
and small trees present, and below that includes mature conifer growth on roughly 2H:1V slopes on an 
overall slope roughly 120 feet high.   
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Subsurface Conditions 
We completed two drive probes to depths of up to 5 feet on the slope below the roadway, and observed 
exposed soils above the roadway.  Driving resistance indicated loose conditions in the observed poorly 
graded fine sand.  The upper hillside surface below the roadway is likely comprised of fill placed for 
roadway construction.  Conditions uphill of the roadway were loose to medium dense, and this likely 
represents the native sand condition.  
 
CONCLUSIONS AND RECOMMENDATIONS  
Loose sand fill will maintain slopes near the angle of repose in unsaturated conditions with no cohesion.  
That is likely near 30 degrees for this sand.  The upper slopes are steeper than this.  Capillary tension, 
root involvement, bedding, and aging can result in slopes temporarily holding higher angles.  Medium 
dense sand will hold even steeper angles, particularly if deposited and bedded/laminated with a dip 
opposite the slope (such as the lee side of dunes).  The angle of repose on the native loose to medium 
dense sand is likely near 32 degrees.  The lower slopes are generally flatter than this. 
 
It is our opinion that the upper slope is composed of sand fill downhill from the centerline, and is likely 
creeping downslope toward equilibrium with its angle of repose, particularly in wet or dry conditions or 
if heavy vibration was induced.  This condition has led to the pavement deformation and cracking.  This 
will likely continue over the long term to a slope edge projected to be near the centerline. 
 
If the present deformation and rates are unsuitable, we recommend reconstructing the downhill half of 
the roadway in the affected area (approx. 130 foot length) to reduce deformation and cracking.  There 
are two levels of repair described for this herein - Options 1 and 2.  The first is more intensive/costly 
and designed to arrest more movement and limit cracking over the long term (sans earthquake 
conditions).  Both are intended to limit individual crack sizes and offsets, but will likely result in cracking 
near the centerline over time.  Option 3 would simply be to accept the deformation but attempt to 
reduce seasonal impacts from runoff.  Option 4 is only a short term measure that may help until another 
Option can be completed.   
 
Total upper slope repair is not included herein, and would require more stability analyses, and likely a 
short wall with pile support at the guardrail combined with Option 1.  We can provide a scope for 
evaluating that level of repair on request. 
 
For each of the following options we recommend roadway runoff be prevented onto the downhill slope, 
such as with an extruded asphalt concrete curb at pavements edge, with proper runoff routing south on 
College Avenue. 
 
Option 1 
This would involve removal of pavement and 4 feet of roadbed from the centerline to the downhill 
pavement edge and reconstructing a reinforced crushed rock fill roadbed that extends to the guardrail, 
and deepening guardrail post depths to 6 feet.  After removal, a non-woven geosynthetic could be 
placed, for separation, such as a Propex Geotex 801 or equivalent.   Then a layer of geogrid, such as a 
Propex Gridpro BXP12 or equivalent, could be placed at the base and every one foot (except the top) 
to grade, with crushed rock structural fill infill.  The grids should be wrapped back over the overlying 
rock (in a form of loop) and extend back 4 feet toward the centerline tapering down to within 4 inches 
of itself at the end.  This is to aid in retaining the rock should it become exposed.  The rock should 
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consist of 1-1/2 “- 0 well graded angular clean crushed rock with less than 6% fines, which can also serve 
as road base.  The desired asphalt concrete thickness could then be placed.  Future excavation through 
the grid would damage this repair and that in Option 2. 
 
Option 2 
This option would cost less than Option 1 but result in more cracking over time.  This option includes 
removing the top two feet of roadbed on the downhill half of the road, placing geogrid at the base and 
wrapping it back over to the centerline, then covering it with one foot of the preceding crushed rock 
and repaving.   
 
Option 3 
Mill and regrade and/or repave the roadway with an inverted crown and route the runoff away from the 
affected area south on College Avenue to suitable discharge, without adding more than a few inches of 
fill to the downhill edge 
 
Option 4 
This is intended to be short term only.  Crack seal the roadway and install an extruded asphalt curb. 
 
LIMITATIONS AND OBSERVATION DURING CONSTRUCTION 
We have prepared the preceding information for use by OTAK and the City of Manzanita and members 
of their design and construction teams for the subject slide only.  Recommendations for more 
geotechnical parameters can be provided as addenda to our agreement.  The information herein can be 
used for bidding or estimating purposes, but should not be construed as a warranty of subsurface 
conditions.  We have made observations only at the aforementioned locations, and only at the stated 
depths.  These observations do not reflect soil types, strata thicknesses, water levels or seepage that 
may exist between observations or at other areas of the site.  We should be consulted to review final 
design and specifications in order to see that our recommendations are suitably followed.  If any changes 
are made to the anticipated locations, loads, configurations, or construction timing, our 
recommendations may not be applicable, and we should be consulted.  The preceding recommendations 
should be considered preliminary, as actual soil conditions may vary.  In order for our recommendations 
to be final, we must be retained to review final plans, to observe actual subsurface conditions 
encountered, and to observe pile, grid, and rock fill installation.  Our observations will allow us to adapt 
to actual conditions and to update our recommendations if needed.   
 
 

����
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We appreciate the opportunity to work with you on this project and look forward to our continued 
involvement.  Please contact us if you have any questions. 
 
 
 
Sincerely,  

 
Don Rondema, MS, PE, GE 
Principal 
 
 

 

Attachments:  Site Location, Site photo 





ph
ot

o 
pr

ov
id

ed
 b

y 
O

TA
K





CITY OF MANZANITA 
WATER MASTER PLAN UPDATE AUGUST 2021 
 
 

 
 
 
 
 

  

 
City of Manzanita 

Water Master Plan Update 
Manzanita, Oregon 

Appendix B 
The Village at Manzanita Conceptual Site Plan 

Highlighted by the developer to show intended phasing of development, 10/02/2017 
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Appendix C 
Demographic Data 
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Appendix D 
Water Rights Inventory 
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Appendix E 
Comments Regarding ODFW Fist Persistence and Curtailment 

City of Wheeler Water Rights Permit G-12196 Extension 
PACE Engineers, Inc., February 14, 2018 
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Appendix F 
Well Logs for Well No. 1 and Well No. 2 
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Appendix G 
Selected Record Drawings from Air Stripper, Well, and Booster Pump Project 

HBH Consulting Engineers, October 18, 2018 
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Appendix H 
Selected Plan Sheets from City of Manzanita Water Treatment Plant Improvements 

HGE, Inc., Architects, Engineers, Surveyors & Planners, 2000 
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Appendix I 
Air Entrainment Update 

HGE, Inc., Architects, Engineers, Surveyors & Planners, May 11, 2005 
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Appendix J 
Anderson Creek (Historic) Water Quality 

City of Manzanita Water System Master Plan 
HGE, Inc., Architects, Engineers, Surveyors & Planners, April 2006 
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Appendix K 
2019 Oregon Fire Code 

Appendix B: Fire-Flow Requirements for Buildings 
Appendix C: Fire Hydrant Locations and Distribution 
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Intergovernmental Agreement between the City of Wheeler and the City of Manzanita 
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Appendix N 
Section 3 and Section 4 from Manzanita/Wheeler Water Management & Conservation Plan 

HGE, Inc., Architects, Engineers, Surveyors & Planners, September 2005 
Updated by John Handler (City of Manzanita Consultant), March 2010 
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Appendix O 
Section 5.6: Anderson Creek Water Supply Recommendations from 

2006 Manzanita Water System Master Plan 
HGE, Inc., Architects, Engineers, Surveyors & Planners, May 2006 
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Appendix P 
Emergency Well Feasibility Study 

(Appendices not included.) 
PACE Engineers, Inc., May 2017 
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Appendix Q 
Streamflow Depletion Analysis 

(Appendices not included.) 
GeoEngineers, Inc., October 8, 2018 
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Appendix R 
Hydrant Flow Data 
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Appendix S 
Opinions of Probable Cost for Emergency Well, Recommended Resiliency Improvements and 

Miscellaneous Projects 
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Appendix T 
Manzanita Water Funds Budgets for FY 2021-2022 
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Appendix U 
Water Rate Resolution and Rate Schedule 
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2015 Memorandum re: A Resolution Increasing Water System Development Charges 
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RCAC, 2016 
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1 OREGON WATER AND WASTEWATER FUNDING AND RESOURCE GUIDE: COMPILED BY RCAC MARCH 2016 
 

 

Oregon Water & Wastewater  Funding and Resource Guide 
March 2016 

 

Background 
and Purpose 

Rural Community Assistance Corporation (RCAC), a private nonprofit 
organization serving 13 states in the West and the Pacific islands, provides 
training, technical and financial resources and advocacy so rural communities 
can achieve their goals and visions. RCAC works with funding and regulatory 
agencies and partners to address utility compliance issues for lower income 
rural communities.  
The RCAC Oregon Water Wastewater Funding and Resource Guide is an 
easy to use document that 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 that 

support planning, predevelopment and construction of drinking water and 
wastewater infrastructure projects. It also includes information on resources 
available to help communities complete drinking water and wastewater 
projects, address regulatory compliance, protect drinking water, improve 
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. Rural Community Assistance 
Corporation (RCAC) compiled the information in this guide in partnership with other agencies 
and organizations. RCAC is the western Rural Community Assistance Partnership, Inc. (RCAP) 
affiliate. 
 
For more information on RCAC, visit: 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 
 

 

U.S Department of Agriculture Rural 
Development (USDA RD) 
1220 SW 3rd Avenue, Suite 1801 
Portland, OR 97204 
Sam Goldstein, Community Programs Director 
Phone: (503) 414-3362 
Email: Sam.goldstein@or.usda.gov 
 
Website: http://www.rd.usda.gov/programs-services/water-
waste-disposal-loan-grant-program/or 
 
 
 

 

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 
 
Dave Leland, Program Manager, (971) 673-0415 
 
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 
 

Casey Lyon, Technical Services Region 2,  
(541) 726-2587 x 31 
 

Julie Wray, Plan Review, (971) 673-0408 
 

 

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.org 
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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 
After October at: 
700 NE Multnomah Street, Suite #600 
Portland, OR 97232 
 
 
Clean Water State Revolving Fund (CWSRF) 
Phone: (503) 229-LOAN 
Email: CWSRFinfo@deq.state.or.us 
Website: www.deq.state.or.us/wq/loans/loans.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 
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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 
 

League of Oregon Cities 
1201 Court St. NE, Suite 200 
Salem, OR 97301 
Susan Muir 
 
Phone: (503) 588-6550 
Website: www.orcities.org 
 

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 
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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.org  

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.org 
 

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.org 
  

Oregon Association 
of Water Utilities 
(OAWU) 
 
National Rural 
Water Association 
Revolving Loan Fund 

Financing for predevelopment costs 
associated with proposed water and 
wastewater projects. RLF funds can 
also be used with existing 
water/wastewater systems and the short 
term costs incurred for replacement 
equipment, small scale extension of 
services or other small capital projects 
that are not part the utility’s regular 
operations and maintenance. 
 

Public entities, including 
municipalities, counties, special 
purpose districts, Native 
American Tribes and nonprofit 
corporations, including 
cooperatives, with up to 10,000 
population and rural areas with 
no population limits. 
 

• Loans up to $100,000 or 75% 
of the total project costs, 
whichever is less. Maximum 
repayment period of 10 years. 
Fidelity bond insurance is 
required of all applicants. 

• 5 year, % only, pre-
development loans are 
available. 

• 90 day, no %, disaster area 

Contact OAWU at office@oawu.net 
or by phone at (503) 837-1212, or 
applications, information and forms 
are available for download at 
www.nrwa.org. Applications can be 
emailed to nrwarlf@nrwa.org or 
mailed to: NRWA-RLF, 2915 S. 
13th, Duncan, OK 73533. 
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Program Eligible Projects Eligible Applicants Funding Available How To Apply 
emergency loans with 
immediate turn around are also 
available. 

• Loans will be made at the 
lower of the poverty or market 
interest rate as published by 
RUS, with a minimum of 3% at 
the time of closing. Current 
RUS rates are available at 
www.usda.gov/rus/water/int-
rate.htm  

• As a minimum, a promissory 
note or comparable document 
authorized by the governing 
body will be required. 
 

Oregon Water 
Resources 
Department (OWRD) 
 
Feasibility Study 
Grants (Water 
Conservation, Reuse, 
and Storage Grant 
Program) 

Project planning studies performed to 
evaluate the feasibility of developing 
water conservation, reuse or storage 
projects.  Eligible project elements 
include:  
• Water needs analyses;  
• Hydrological analyses;  
• Engineering and financial feasibility 

studies;  
• Geologic analyses;  
• Water exchange studies;  
• Analyses of by-pass, optimum peak, 

flushing and other ecological flows 
of the affected stream and the impact 
of a proposed project on those 
flows;  

• Analyses of environmental 
harm/impacts and/or public benefits  

Persons, corporations, public and 
municipal corporations, political 
subdivisions, Indian tribes, and 
others as described in ORS 
536.007. 

• Grants up to $500,000 per 
project, depending on funding 
availability.  

• Grants require a dollar-for-
dollar cost-match, which may 
include in-kind contributions.  
 

Competitive applications accepted 
during open cycles announced at: 
http://www.oregon.gov/owrd/Pages/
LAW/conservation_reuse_storage_gr
ant_program.aspx 
 
 
All awards are subject to funding 
availability. 
 
OWRD contact: Jon Unger at (503) 
986-0869 or email: 
fsgrants@wrd.state.or.us 
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Program Eligible Projects Eligible Applicants Funding Available How To Apply 
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); nonprofit 
organizations, and Indian tribes. 
Priority given to the smallest and 
poorest communities and 
systems with limited resources. 
 

• Maximum $30,000 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: 
http://www.rd.usda.gov/programs-
services/water-waste-disposal-loan-
grant-program/or 
 

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 
serving financially distressed 
communities with service area 
populations <2,500.  

• 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) 
 

USDA-Rural 
Development 
 
Emergency and 
Imminent Community 
Water Assistance 
Grant 
(ECWAG)  CFDA 
10.763 
 

Projects may include emergency and 
permanent repairs, replacement or 
significant maintenance to water 
systems resulting from a sudden and 
unexpected event such as an act of 
nature resulting in a significant decline 
in water quality or quantity.   
 

Applicants may include Public 
bodies, non-profit organizations 
and Indian tribes serving 
populations < 10,000.  
 

• 100% grant ranging from 
$150,000-$500,000 often with 
minimal predevelopment 
expense.  

 

Contact USDA-Rural Development, 
Oregon State Office at (503) 414-
3360 and ask for your regional loan 
specialist or view program details at: 
http://www.rd.usda.gov/programs-
services/water-waste-disposal-loan-
grant-program/or 
 

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: Chuck Miller at (360) 253-
7683 or cmiller@rcac.org. 
 
Applications available on-line at 
www.rcac.org 
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Program Eligible Projects Eligible Applicants Funding Available How To Apply 
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. 
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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.org 
 
 

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.org 
 

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.org 
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Program Eligible Projects Eligible Applicants Funding Available How To Apply 
Oregon Association 
of Water Utilities 
(OAWU) 
 
National Rural 
Water Association 
Revolving Loan Fund 

Financing for predevelopment costs 
associated with proposed water and 
wastewater projects. RLF funds can 
also be used with existing 
water/wastewater systems and the short 
term costs incurred for replacement 
equipment, small scale extension of 
services or other small capital projects 
that are not part the utility’s regular 
operations and maintenance. 
 

Public entities, including 
municipalities, counties, special 
purpose districts, Native 
American Tribes and nonprofit 
corporations, including 
cooperatives, with up to 10,000 
population and rural areas with 
no population limits. 
 

• Loans up to $100,000 or 75% 
of the total project costs, 
whichever is less. Maximum 
repayment period of 10 years. 
Fidelity bond insurance is 
required of all applicants. 

• 5 year, % only, pre-
development loans are 
available. 

• 90 day, no %, disaster area 
emergency loans with 
immediate turn around are also 
available. 

• Loans will be made at the 
lower of the poverty or market 
interest rate as published by 
RUS, with a minimum of 3% at 
the time of closing. Current 
RUS rates are available at 
www.usda.gov/rus/water/int-
rate.htm  

• As a minimum, a promissory 
note or comparable document 
authorized by the governing 
body will be required. 

•  

Contact OAWU at office@oawu.net 
or by phone at (503) 837-1212, or 
applications, information and forms 
are available for download at 
www.nrwa.org. Applications can be 
emailed to nrwarlf@nrwa.org or 
mailed to: NRWA-RLF, 2915 S. 
13th, Duncan, OK 73533. 
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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. 

Ineligible Activities: 

Dams or rehabilitation of dams, 
water rights, raw water 
reservoirs or rehab of raw water 
reservoirs, projects primarily 
needed to address fire protection, 
and projects primarily needed to 
serve future population growth. 

• 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.org 
 

Oregon Health 
Authority (OHA) 
 
Sustainable 
Infrastructure 
Planning Projects 
(SIPP) 

Drinking water system projects that 
include planning activities that promote 
sustainable water infrastructure.  
Priority will be given to those systems 
serving fewer than 300 service 
connections and/or are considered 
disadvantaged communities. 
 

Public and privately owned 
community and non-profit non-
community public water 
systems. Federally owned 
systems are not eligible. 

• Funding up to $20,000 per 
project (above $20,000 is based 
on approval and availability of 
funds) 

• 100% Forgivable Loan 
• Total funds available for all 

projects $300,000 
• No more than one award per 

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 
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Program Eligible Projects Eligible Applicants Funding Available How To Apply 
Eligible Activities: 
Feasibility studies, asset management 
plans, system partnership studies, 
resilience plans, water rate analysis, 
leak detection studies, and water 
system master plans for for systems 
with fewer than 300 connections. 
 
Ineligible Activities: 
Construction or engineering/design. 

community / water system 
• Water system must complete 

project within 1 year 
• 25% of the awarded funds can 

go towards the required 
community engagement & AM 
requirements set by IFA. 

http://public.health.oregon.gov/Healt
hyEnvironments/DrinkingWater/SRF
/Pages/index.aspx or contact 
Infrastructure Finance Authority 
(IFA) at (503) 986-0123 or visit 
http://www.orinfrastructure.org/ 

Oregon Water 
Resources 
Department (OWRD) 
 
Water Projects 
Grants and Loans 
(Water Supply 
Development 
Account)  
 

Grants and loans to evaluate, plan, and 
develop water resource projects with 
economic, environmental, AND 
community (social/cultural) benefits. 
Eligible projects include but are not 
limited to those water resource projects 
that:  
• Increase water use efficiency 
• Develop new or expanded storage 
• Promote water reuse or conservation 
• Protect or restore stream flows 
• Determine seasonally varying flows 

Persons, corporations, public and 
municipal corporations, political 
subdivisions, Indian tribes, 
nonprofit organizations and 
others as described in ORS 
536.007. 

• Applicants may apply for a 
grant or loan.  

• Grants require a minimum 25% 
cost-match, which may include 
cash or in-kind contributions. 

• Interest on loans shall be at 
reasonable rates as determined 
by the Water Resources 
Commission. Loan terms are a 
maximum of 50 years but 
cannot exceed the estimated 
life span of the project. 

Competitive applications accepted 
year-round and reviewed annually.  
 
All awards are subject to funding 
availability.   
 
View program details at: 
http://www.oregon.gov/owrd/Pages/
LAW/conservation_reuse_storage_gr
ant_program.aspx 
 
OWRD contact: Jon Unger at (503) 
986-0869 or email: 
Jon.J.Unger@wrd.state.or.us. 

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.  

• Lower than market interest 
rates 

• Fixed interest rates 
• Terms up to 30 years 
• Up to 100% of eligible costs 

covered 
• No match required 
• Repayment begins after project 

is constructed 
• No pre-payment penalty 
• Additional financial incentives, 

including principle forgiveness 
 

Applications accepted year round 
with scheduled review and ranking in 
the first week of January, May and 
September. 
 
Contact the Oregon Department of 
Environmental Quality (DEQ): call 
(503) 229-LOAN; email 
CWSRFinfo@deq.state.or.us or 
contact your local project officer 
http://www.deq.state.or.us/wq/loans/
contacts.htm 
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Program Eligible Projects Eligible Applicants Funding Available How To Apply 
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); nonprofit 
organizations and Indian tribes 
serving 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:  
http://www.rd.usda.gov/programs-
services/water-waste-disposal-loan-
grant-program/or 
 

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 accepted anytime 
Contact: Chuck Miller at (360) 253-
7683 or cmiller@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 accepted anytime 
Contact: Chuck Miller at (360) 253-
7683 or cmiller@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 
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