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EXECUTIVE SUMMARY 

BACKGROUND AND NEED 
Crystal Springs Water District owns and operates a water system that provides 
domestic water to an estimated year 2015 service population of 5,227 persons.  The 

District is located in Hood River County and extends from the south east edge of the 
City of Hood River south for approximately 20 miles along Highway 35.  The service 

area is primarily rural and agricultural, but also includes areas of significant 

commercial, industrial, and residential development.  Water supply is obtained from a 

natural spring source located south of the District on the lower slopes of Mount Hood. 

Master plans for the District were completed in 1963, 1991, and most recently in 2006.  
The 2006 Plan was completed just prior to the recent recession.  The District would like 

to update its Plan to better reflect current conditions and District objectives.  An updated 
master plan is needed that will meet Oregon Health Authority (OHA) master planning 

requirements as well as provide a current evaluation of the District’s needs and a current 

capital improvements program (CIP) to address those needs. 

PLANNING PERIOD 
This Plan uses a 20 year planning period (through the year 2035). 

POPULATION PROJECTIONS 
Population projections for the Crystal Springs Water District are shown in Table E1.  The 

Hood River County Coordinated Population Forecast uses a 0.8% AAGR for unincorporated 

Hood River County through the year 2035.  Table E1 reflects the 0.8% AAGR. 

Table E1: Population Forecast 

Year Population 

2015 5,227 

2020 5,440 

2025 5,661 

2030 5,891 

2035 6,131 
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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 District staff that are responsible 

for operating, maintaining, and administering the utility and for District officials who are 

ultimately responsible for the support and political will to champion the mission and 
needs of the utility.  The provision of clean, healthy drinking water is one of the most 

important services a District provides and, consistent with this importance, the Crystal 

Springs Water District should and does endeavor to provide a relatively high level of 

service. 

One of the primary objectives for a water system is the protection of public health and 

welfare.  For utilizing and expanding a water system, it is also important to minimize 
adverse environmental impacts.  Various agencies have promulgated rules that 

ultimately support these objectives and, at a minimum, every water system must comply 

with these rules and requirements. 

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

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

• Pressurization (requirement): a minimum of 20 psi system pressure must be
maintained at all times (OAR 333-061-0025); 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 Insurance
Services Office (ISO), Oregon Fire Code, and local fire department
requirements, recommendations, and standards.

• Reliability (goals): reliability as a goal is the ability of the water system and
District 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. 
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RECENT METERED (CUSTOMER) WATER USAGE 
Metered water usage for the period January 2009 to December 2014 is presented in 

summary form in Table E2.  Residential water usage averaged 298,485 gallons in 2014, 

an average of 57.6 gallons per capita per day (gpcd).  Since water for irrigation 

purposes is provided by separate irrigation districts, the residential water provided by 

the Crystal Springs Water District is primarily used for domestic purposes.  Water usage 

for single family residential domestic purposes is typically 50-70 gallons per day (gpd), 

so residential usage in the District is not excessive. 

Table E2: Metered Customer Usage Summary 

Year 

Average Usage 
Monthly Usage 

Maximum 
Monthly to 
Average 

Ratio 
Maximum Minimum 

(gpd) (gpm) (gpd) (gpm) (gpd) (gpm) 

2009 526,940 366 685,344 476 443,197 308 1.30 
2010 536,433 373 680,295 472 483,148 336 1.27 
2011 521,386 362 615,197 427 455,000 316 1.18 
2012 489,055 340 567,852 394 435,852 303 1.16 
2013 508,619 353 600,574 417 430,098 299 1.18 
2014 534,236 371 595,311 413 465,803 323 1.11 

2009-2014 519,445 361 624,096 433 452,183 314 1.20 

RECENT PRODUCTION AND UNACCOUNTED–FOR WATER 
District staff historically did not track water that was used but not metered, nor did they 

estimate and track water that was lost through identified leaks.  Overflows at the reservoirs 

are part of the historic and current means of regulating system pressure in the District’s system 
and, as currently configured, essential for its overall operation.  The overflows are metered: 

there is an overflow flowmeter on the overflow line at the Pine Grove Reservoir and an inlet 

and an outlet flowmeter on the Booth Hill.  Strictly speaking, the overflows are quantified 
system uses and not lost or wasted water.  Table E3 includes the overflow quantities and uses 

a water balance calculation to determine the unaccounted-for water.  OAR 690-086-0150 

(4)(e) requires a regularly scheduled and systematic leak detection program if an annual 

water audit indicates that leakage exceeds 10 percent. 

Table E3 includes recent estimates of unaccounted-for water.  Recent unaccounted-for water 

is approximately 23 - 38% of production water.   
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Table E3: Year 2014 Reservoir Overflow and Unaccounted-for Water 

Month 
Intake 

Production Metered Usage 
Booth Hill 
Overflow 

Pine Grove 
Overflow 

Unaccounted-for 
Water 

a. gallons per day (gpd)
January 1,701,618 493,356 632,151 151,104 425,007 
February 1,696,392 493,356 605,612 141,988 455,436 
March 1,717,470 498,852 618,117 152,855 447,646 
April 1,737,502 498,852 627,933 132,398 478,319 
May 1,756,086 595,311 660,113 104,312 396,351 
June 1,808,885 595,311 566,181 91,349 556,044 
July 1,832,395 458,290 546,970 136,880 690,255 
August 1,889,401 458,290 612,355 118,843 699,913 
September 1,814,310 591,230 637,186 117,930 467,964 
October 1,729,093 591,230 626,623 121,037 390,203 
November 1,801,335 568,279 615,336 133,659 484,061 
December 1,741,942 568,279 630,235 130,471 412,957 

b. gallons per minute (gpm)
January 1,182 343 439 105 295 
February 1,178 343 421 99 316 
March 1,193 346 429 106 311 
April 1,207 346 436 92 332 
May 1,220 413 458 72 275 
June 1,256 413 393 63 386 
July 1,272 318 380 95 479 
August 1,312 318 425 83 486 
September 1,260 411 442 82 325 
October 1,201 411 435 84 271 
November 1,251 395 427 93 336 
December 1,210 395 438 91 287 

c. as percentage of production water
January 100.0 29.0 37.2 8.9 25.0 
February 100.0 29.1 35.7 8.4 26.8 
March 100.0 29.0 36.0 8.9 26.1 
April 100.0 28.7 36.1 7.6 27.5 
May 100.0 33.9 37.6 5.9 22.6 
June 100.0 32.9 31.3 5.1 30.7 
July 100.0 25.0 29.9 7.5 37.7 
August 100.0 24.3 32.4 6.3 37.0 
September 100.0 32.6 35.1 6.5 25.8 
October 100.0 34.2 36.2 7.0 22.6 
November 100.0 31.5 34.2 7.4 26.9 
December 100.0 32.6 36.2 7.5 23.7 
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PROJECTED WATER DEMAND 
Projected customer water demands for the Crystal Springs water system are shown in Table 

E4.  All parameters noted, except peak hour demand, increase by 0.8% per year for 

general planning purposes and represent an average over the planning period.  Actual 
system growth may be much more rapid, or slower, at times and as such could impact timing 

of critical improvements. 

Table E4: Projected Customer Water Demands 

Year Population EDUs 

Water Demands 

Average Max. Month Max. Day Peak Hour 
gallons per day x 1,000 

2014 5,186 3,557 530 690 910 1,540 
2015 5,277 3,585 540 700 920 1,550 
2020 5,440 3,731 560 730 950 1,610 
2025 5,661 3,883 580 760 990 1,670 
2030 5,891 4,040 610 790 1,030 1,730 
2035 6,131 4,204 630 820 1,070 1,800 

gallons per minute (gpm) 

2014 5,186 3,557 370 480 630 1,070 
2015 5,277 3,585 370 490 640 1,080 
2020 5,440 3,731 390 510 660 1,120 
2025 5,661 3,883 400 530 690 1,160 
2030 5,891 4,040 420 550 720 1,200 
2035 6,131 4,204 440 570 750 1,250 

All water demand figures rounded. 

PROJECTED WATER SYSTEM PRODUCTION DEMAND 
Projected water system demands for the system as a whole including customer usage, 
reservoir overflows, and unaccounted-for water are shown in Table E5.  Peak hour demands 

may be met by a combination of waters from storage and production water from the intake.  

The 2035 maximum day demand is 1,600 gpm.  This is less than the minimum monthly spring 
flow noted in Table 5.3 (1,960 gpm). 
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Table E5: Projected Water System Demands1 

Year 

Water Demands 

Average Max. Month Max. Day Peak Hour 

gallons per day x 1,000 

2014 1,770 1,930 2,140 2,770 

2015 1,770 1,930 2,150 2,780 

2020 1,800 1,960 2,190 2,840 

2025 1,820 1,990 2,230 2,900 

2030 1,840 2,020 2,270 2,970 

2035 1,870 2,060 2,310 3,040 

gallons per minute (gpm) 

2014 1,230 1,340 1,490 1,920 

2015 1,230 1,340 1,490 1,930 

2020 1,250 1,360 1,520 1,970 

2025 1,260 1,380 1,550 2,010 

2030 1,280 1,410 1,570 2,060 

2035 1,300 1,430 1,600 2,110 

1 Projected customer demand plus annual averages for: Booth Hill overflow of 584,510 gpd, Pine Grove overflow 
of 120,375 gpd and unaccounted-for water of 441,556 gpd. 

All figures rounded. 

WATER SOURCE AND WATER RIGHTS 
The District’s current and only water source is Crystal Spring, which is located at 

elevation 2,425 feet in Weygandt Canyon on the northeast side of Mount Hood.  
Evidence from water rights applications and permits suggest the source was first 

developed in the early 1930s. 

Water from the spring is collected by perforated pipe located under talus slopes that 

direct most of the water to the concrete spring box that includes the inlet to the District’s 

14-inch transmission main and an overflow.  The spring collection system and intake was 

substantially reconstructed in 1996 following damage caused by high streamflow 

associated with severe weather 

Available spring flows are well above projected year 2035 maximum day water system 
demand of 1,600 gpm; consequently there are no capacity issues with the source.   
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District water rights total 7.15 cfs (3,209 gpm); however, only 1.0 cfs (449 gpm) has been 
certificated.  Permit 29377 has been extended to October 1, 2028 and will require action 

prior to that date to either develop the right or seek another extension.  Permit 34196 has 

been extended to October 1, 2058 and will not require attention within the 20-year 
planning period. 

WATER QUALITY AND TREATMENT 
The current source water (Crystal Springs) has been classified as groundwater by OHA; 

consequently, filtration is not required.  Water quality is generally excellent with all chemical 

concentrations well within regulated maximum contaminant limits.  Most of the tested-for 

chemicals result in no detections.  Treatment is currently limited to disinfection. 

The District is in compliance with all water quality related regulatory requirements.  The 

District’s last OHA Water System Survey (May 9, 2013) noted that “No significant 

deficiencies or rule violations were identified.”  The system was also designated as an 

“outstanding performer” and as a result the next system survey will be conducted in 5 

years (2018) rather than in the usual 3 years. 

STORAGE RESERVOIRS 
Crystal Springs Water District has two existing ground-level, treated water reservoirs:  

Booth Hill Reservoir (700,000 gallons) and Pine Grove Reservoir (400,000 gallons).  The 

reservoirs were recently (November 2014) cleaned and inspected and are in very good 

condition with few deficiencies.  The deficiencies can be addressed as part of general 

water system maintenance. 

Additional reservoir capacity (1.3 million gallons) is recommended.  The recommended 

storage volume is consistent with prior master plans; however, the methodology varies 

somewhat.  The current recommendation uses a fire reserve based on 3,000 gpm for three 

hours in accordance with current fire code standards. 

Previous District Master Plans proposed two new reservoirs: a new 500,000 gallon reservoir 

south of Kollas road and west of Odell Creek, and a new 800,000 gallon reservoir off 

Cooper Spur Road near Evans Creek Drive.   These have been renamed in this Water Master 

Plan Update as “West Side Reservoir” and “South Reservoir” respectively.  Site locations for 
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the two reservoirs are currently being identified by District staff and, while in the general 

areas identified in the previous plans, some of the locations considered do not necessarily 

correspond to the more site specific names used in the previous plans. 

TRANSMISSION AND DISTRIBUTION 
The water system includes approximately 136 miles of main and is a fairly complex mix 

of dendritic (characterized by deadend lines) and looped mains.  Some of the looping is 

via very small diameter lines.   

In 2014 there were 2,189 water meters, 1,749 of which were residential.  According to 

District spreadsheet data, there are 42 pressure reducing valve and/or pressure relief 

valve vaults, and 481 hydrants.   

Because of the District’s varying topography and the magnitude of elevation differences, 

the water system is currently divided into ten pressure zones and service areas.  In most 

cases, the pressure zones are connected via pressure reducing valves (PRV); however, in 

some cases, headloss in smaller diameter pipe is used to “reduce” the pressure between 

two otherwise separated zones. 

System pressures vary from approximately 50 psi to 280 psi.  In general, areas with high 

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

service lines.  A few lines may have service connections that approach the regulatory 

minimum pressure (as measured at the customer’s meter) of 20 psi. 

An assessment of Crystal Springs Water District transmission and distribution system, and 

resulting improvement recommendations, were based on map review, review of previous 

plan recommendations and implemented projects, fire flow needs, modelling, and 

information from staff on system operation and problem areas.  Recommendations are 

included in the capital improvement plan. 

Unaccounted-for water losses currently total 23 - 38% and indicate that the water system 

has excessive losses.  Normally leak detection would be recommended; however, reducing 

the losses through leaks would likely increase the overflows at the reservoirs.  The District is 

currently evaluating the feasibility of eliminating the overflows.  Elimination of the overflows 
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should be followed with system-wide leak detection.  Follow up replacement of leak-prone 

lines should also reduce water losses as well as O&M costs associated with emergency main 

repairs. 

SCADA AND TELEMETRY 
The system does not have SCADA or telemetry.  Flowmeter readings at the source and two 

reservoirs are observed and recorded daily by staff.  Collected data is entered manually 

into spreadsheets at the District office.  There are no alarms. 

CAPITAL IMPROVEMENTS 

Recommended capital improvements are summarized in Table 7.1 and shown in Figure 

7.1.  (A copy of Table 7.1 and Figure 7.1 are included at the end of the executive 

summary).  Table 7.1 includes (referenced) Section and Figure numbers – where projects 

are described or shown in more detail. 

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, operational 

characteristics, etc. 

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

however, O&M costs are subject to inflationary pressures, so annual increases are 

typically required.  Budgets and water rates are typically adjusted to take recent or 

anticipated changes into account; however, system deficiencies that have not been 

addressed can increase O&M costs.  This may occur in ways and to an extent not easily 

foreseen; and may take the form of emergency (overtime) call outs and extra cost, interim 

measures that may be needed until the problem can be addressed correctly, and un-

budgeted emergency projects of potentially significant expense.   Over time, such costs 

can add significantly to the overall utility budget. 

Recommended O&M activities for the distribution system include: 

• Valve exercising (once per year on main lines and once every 3-4 years on other

lines).

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

• Periodic flushing of dead-end lines.
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WATER RATES 

District rates are based on a base monthly service charge according to meter size.  Base 

charges range from $6.25 for a ¾” meter to $360.50 for a 10” meter.   To the base 

charge is added water usage rate of $5.50 per 1,000 gallons for all water used.  Some 

water meters are on lines that are for standby fire protection.  These accounts are 

charged an additional monthly fee of $4.25 per inch diameter of the associated service 

line.  Water rates are typically increased annually to keep pace with inflation.   

For the fiscal year ending June 30, 2014, total rate revenue from monthly billings was 

$1,098,960.  Based on 3,557 EDUs, the average monthly billing was $25.75 per 

equivalent dwelling unit (EDU).  Funding agencies often evaluate a community’s rates 

based on a monthly single-family residential billing associated with 7,500 gallons of 

usage; for Crystal Springs, this billing would be $47.50. 

The General Fund budgets appear healthy with substantial reserves and significant 

allocations for capital improvements.  The last water rate study for the District was 

prepared in 1991.  A new rate study is recommended.  Estimated cost for a new rate 

study is $40,000. 

CURRENT SYSTEM DEVELOPMENT CHARGE (SDC) 

The District’s current Water SDCs for a standard residential or small commercial water 

meter (3/4”) is $4,240 (effective July 1, 2014).  District SDCs are updated annually to 

keep pace with inflation.  SDCs were last reviewed in detail in 1991 by Economic 

Resource Associates, Inc.  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 

District should consider revising the SDC after the Water Master Plan has been adopted.  

Estimated cost for a water SDC update is $20,000.   

CAPITAL IMPROVEMENT FINANCE 

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. 
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CAPITAL IMPROVEMENT RATE IMPACTS 

Table 8.6 includes debt service and rate impacts on a per EDU basis for projects funded 

through the programs identified in Section 8.5.2, plus a computation using a 6.5% interest 

rate.  Very large projects often require funding through multiple sources; rate impacts for 

multiple funding sources are simply added together.  

Note: Table E6 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 District. 

  Table E6: Debt Service and Rate Impacts (per EDU basis) 

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

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

3.51 2.81 3.51 6.5 
25 20 25 25 
10 

Interest Rate (%): 
Term (years): 
Reserve (%): 

  EDUS: 3,557 3,557 3,557 3,557 

 Loan Total($) 

$0.19 

$0.38 

$0.58 

$0.77 

$0.96 

$1.15 

$1.34 

$1.54 

$1.73 

$1.92 

$3.84 

$5.76 

$7.68 

$100,000 $6,681.39 

$200,000 $13,362.78 

$300,000 $20,044.17 

$400,000 $26,725.56 

$500,000 $33,406.95 

$600,000 $40,088.34 

$700,000 $46,769.73 

$800,000 $53,451.11 

$900,000 $60,132.50 

$1,000,000 $66,813.89 

$2,000,000 $133,627.79 

$3,000,000 $200,441.68 

$4,000,000 $267,255.57 

$5,000,000 $334,069.47 

$0.16 $6,604.05 

$0.31 $13,208.10 

$0.47 $19,812.16 

$0.63 $26,416.21 

$0.78 $33,020.26 

$0.94 $39,624.31 

$1.10 $46,228.37 

$1.25 $52,832.42 

$1.41 $59,436.47 

$1.57 $66,040.52 

$3.13 $132,081.05 

$4.70 $198,121.57 

$6.26 $264,162.10 

$7.83 $330,202.62 

$0.15 $6,073.99 $0.14 $8,198.15 

$0.31 $12,147.98 $0.28 $16,396.30 

$0.46 $18,221.97 $0.43 $24,594.44 

$0.62 $24,295.96 $0.57 $32,792.59 

$0.77 $30,369.95 $0.71 $40,990.74 

$0.93 $36,443.94 $0.85 $49,188.89 

$1.08 $42,517.93 $1.00 $57,387.04 

$1.24 $48,591.92 $1.14 $65,585.18 

$1.39 $54,665.91 $1.28 $73,783.33 

$1.55 $60,739.90 $1.42 $81,981.48 

$3.09 $121,479.81 $2.85 $163,962.96 

$4.64 $182,219.71 $4.27 $245,944.44 

$6.19 $242,959.61 $5.69 $327,925.92 

$7.74 $303,699.52 $7.12 $409,907.41 $9.60 

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 District may have.  Several of the projects are high priority and should 
be addressed as soon as practicable.  Because of the high costs, funding agency 
participation may be needed.  If the District decides to pursue agency assistance, then once 
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the District has determined which projects to include, the District 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. 



Table 7.1: Crystal Springs Water District CIP (All costs in current dollars) Reference May 2015 ENR CCI: 10036 Current ENR CCI: 10036 Crystal Springs Water System Master Plan 2015 Distribution Improvements
(May 2015)

Unit

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

May 2015 Project Reference Project Name Diameter Length Cost Cost Cost 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020-25 2020-25 2026-35 2026-35 Length Cost

($/LF) Priority Number (Description) (in.) (LF) ($/LF) ($) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($)

180 L 2 Dog River to Cooper Spur 12 9,200 $180 $1,656,000 $2,401,200 $0 $0 $0 $0 $0 $0 9,200 $2,401,200 9,200 $2,401,200

Replaces 6,200 LF of existing 2" and 5" lines and adds 3,000 LF of new main.

180 L 3 Cooper Spur Evans Creek to Culberton 12 6,000 $180 $1,080,000 $1,566,000 $0 $0 $0 $0 $0 $0 6,000 $1,566,000 6,000 $1,566,000

Replaces existing 2" and 4" lines to improve redundancy and fire flows in the south part of the District.

140 H 4 Culbertson to Cooper Spur 6 500 $140 $70,000 $101,500 500 $101,500 $0 $0 $0 $0 $0 $0 500 $101,500

New line to complete loop.

180 L 5 Cooper Spur - Culbertson to Baseline 12 5,400 $180 $972,000 $1,409,400 $0 $0 $0 $0 $0 $0 5,400 $1,409,400 5,400 $1,409,400

Replaces existing 4" line to improve redundancy and fire flows in the south part of the District.

180 M 6 Baseline Dr. - West of Tollbridge 12 7,500 $180 $1,350,000 $1,957,500 $0 $0 $0 $0 $0 7,500 $1,957,500 $0 7,500 $1,957,500

Replaces existing 2", 4", and 6" lines and adds 2,000 LF of new main.

150 L 7 Allen Road - Baseline to Woodworth 8 8,000 $150 $1,200,000 $1,740,000 $0 $0 $0 $0 $0 $0 8,000 $1,740,000 8,000 $1,740,000

Replaces existing 4" line to improve redundancy and fire flows in the south part of the District.

150 L 8 Trout Creek Ridge Road 8 10,600 $150 $1,590,000 $2,305,500 $0 $0 $0 $0 $0 $0 10,600 $2,305,500 10,600 $2,305,500

Replaces existing 4" line to improve redundancy and fire flows to the Trout Creek area.

140 H 9 Sperry Road Loop 6 5,300 $140 $742,000 $1,075,900 5,300 $1,075,900 $0 $0 $0 $0 $0 $0 5,300 $1,075,900

Replaces existing 2" and 4" lines to improve fire flows to the Trout Creek area.

150 M 10 Highway 35 near Hillcrest 8 6,800 $150 $1,020,000 $1,479,000 $0 $0 $0 $0 $0 6,800 $1,479,000 $0 6,800 $1,479,000

Replaces existing  4" line and adds 700 LF of new main.

150 L 11 Neal Creek/ Booth Hill Road 8 6,900 $150 $1,035,000 $1,500,750 $0 $0 $0 $0 $0 $0 6,900 $1,500,750 6,900 $1,500,750

Replaces existing 4" and 6" lines and adds 3,300 LF of new main.

150 H 12 Highway 35 and Endow Dr. 8 2,000 $150 $300,000 $435,000 2,000 $435,000 $0 $0 $0 $0 $0 $0 2,000 $435,000

Replaces existing 4" along Highway 35 to complete improvements and address fire flow deficiencies in Odell.

180 M 13 Booth Hill to Odell 12 12,700 $180 $2,286,000 $3,314,700 $0 $0 $0 $0 $0 12,700 $3,314,700 $0 12,700 $3,314,700

Replaces existing 8" line to improve fire flow capability.

165 H 14 Centralvale Road - Hwy 35 to WyEast 10 5,500 $165 $907,500 $1,315,875 5,500 $1,315,875 $0 $0 $0 $0 $0 $0 5,500 $1,315,875

Replaces existing 4" line to improve local hydraulics and improve flow to Odell and the proposed West side Reservoir.

165 H 15 WyEast Road - Centralvale to Sylvester 10 2,700 $165 $445,500 $645,975 2,700 $645,975 $0 $0 $0 $0 $0 $0 2,700 $645,975

Replaces existing 4" line to improve local hydraulics and improve flow to Odell and the proposed West side Reservoir.

165 L 16 WyEast Road - Sylvester to Lippman 10 4,800 $165 $792,000 $1,148,400 $0 $0 $0 $0 $0 $0 4,800 $1,148,400 4,800 $1,148,400

Replaces existing 4" line to improve flows to Odell.

175 H 17 Sylvester Road to West Side Reservoir 10 5,500 $175 $962,500 $1,395,625 5,500 $1,395,625 $0 $0 $0 $0 $0 $0 5,500 $1,395,625

Replaces existing 1", 2", and 4" lines and adds 1,000 LF of new main and adds a new PRV station to supply the proposed West Side Reservoir.

150 L 19 Lippman road 8 3,400 $150 $510,000 $739,500 $0 $0 $0 $0 $0 $0 3,400 $739,500 3,400 $739,500

Replaces existing 2" line and adds 1,400 LF of new main to increase fire flows to the west side of Odell.

180 M 20 Davis Drive 12 2,900 $180 $522,000 $756,900 $0 $0 $0 $0 $0 2,900 $756,900 $0 2,900 $756,900

Replaces existing  8" line along Davis Drive in Odell to provide higher fireflow through industrial area.

180 H 21 Stadelman Drive 10 3,400 $180 $612,000 $887,400 3,400 $887,400 $0 $0 $0 $0 $0 $0 3,400 $887,400

Replaces 1" and 6" lines and adds 1,400 LF of new pipe and PRV in Neal Creek Mill Industrial Area to loop system and provide fire flow.

150 L 22 Lingren Road - Davis to Ehrck Hill 8 4,000 $150 $600,000 $870,000 $0 $0 $0 $0 $0 $0 4,000 $870,000 4,000 $870,000

Replaces existing 6" line to improve hydraulics and add redundancy.

150 L 23 Ehrck Hill to Dethman Ridge 8 11,800 $150 $1,770,000 $2,566,500 $0 $0 $0 $0 $0 $0 11,800 $2,566,500 11,800 $2,566,500

Replaces existing 4" and 6" lines along Ehrck Hil, Lingren, and Dethman Ridge Road to add redundancy.

150 M 24 Thomsen Road to Fir Mountain 8 9,800 $150 $1,470,000 $2,131,500 $0 $0 $0 $0 $0 9,800 $2,131,500 $0 9,800 $2,131,500

Replaces existing 4" and 6" lines to provide higher flows to Pine Grove and the north part of the water system.

155 M 25 Fir Mountain to Pine Grove 8 9,800 $155 $1,519,000 $2,202,550 $0 $0 $0 $0 $0 9,800 $2,202,550 $0 9,800 $2,202,550

Replaces existing 4" lines to provide higher flows to Pine Grove and the north part of the District.  Also adds a PRV station.

150 M 26 East Side Road - South 8 18,000 $150 $2,700,000 $3,915,000 $0 $0 $0 $0 $0 18,000 $3,915,000 $0 18,000 $3,915,000

Replaces existing line from Fir Mountain to Old Dalles to improve fire flows in the north part of the District.

150 L 27 Pine Grove to Paasch Drive 8 8,800 $150 $1,320,000 $1,914,000 $0 $0 $0 $0 $0 $0 8,800 $1,914,000 8,800 $1,914,000

Replaces existing 3/4", 3", and 4" lines and adds 5,500 LF of new main to improve fire flow and redundancy in the north part of the District.

150 L 28 East Side Road - North 8 11,200 $150 $1,680,000 $2,436,000 $0 $0 $0 $0 $0 $0 11,200 $2,436,000 11,200 $2,436,000

Replaces existing 6" line to provide fire flow in the north part of the District.

150 H 29 Neal Creek - Hwy 35 to Thomsen 8 4,300 $150 $645,000 $935,250 4,300 $935,250 $0 $0 $0 $0 $0 $0 4,300 $935,250

Replaces existing 3" line and adds 2,000 LF of new main to replace aged pipe and connects loop to Highway 35.

150 M 30 Odell Hwy - Wyeast to Web 8 2,800 $150 $420,000 $609,000 $0 $0 $0 $0 $0 2,800 $609,000 $0 2,800 $609,000

New line to complete loop and improve fire flow.

Distribution Totals 189,600 $30,176,500 $43,755,925 29,200 $6,792,525 0 $0 0 $0 0 $0 0 $0 70,300 $16,366,150 90,100 $20,597,250 189,600 $43,755,925
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Constr. Total Miscellaneous
Costs Costs Plan Construction Total            Implementation (% and Total Cost)         CIP Totals

May 2015 May 2015 Project Project Name Section # ENR Cost Cost 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020-25 2020-25 2026-35 2026-35 Cost

($) ($) Priority (Description) Reference Ratio ($) ($) (%) ($) (%) ($) (%) ($) (%) ($) (%) ($) (%) ($) (%) ($) (%) ($)

$1,125,000 $1,651,000 L South Reservoir 6.7.2.2 1.000 $1,125,000 $1,651,000 $0 $0 $0 $0 $0 $0 100 $1,651,000 100 $1,651,000

Nominal 800,000 gallon reservoir and 1,000 LF 12" of new main supplying it, located at south end of the District.  Provides storage for the system as a whole and provides storage for areas above Booth Hill Reservoir that currently have no storage.

$1,601,000 $2,341,000 H West Side Reservoir 6.7.2.2 1.000 $1,601,000 $2,341,000 100 $2,341,000 $0 $0 $0 $0 $0 $0 100 $2,341,000

Nominal 500,000 gallon reservoir located west of Odell and 5,200 LF 12" line replaces 3,000 LF existing 1", 2", and 4" lines and adds 2,200 LF of new main along Lippman Road.  Provides general storage for system and specifically provides for nearby industrial fire flow needs.

$40,000 H Water Rate Study 8.2.3 1.000 $0 $40,000 100 $40,000 $0 $0 $0 $0 $0 $0 100 $40,000

Prepare a new water rate study.

$20,000 H System Development Charge Study 8.3 1.000 $0 $20,000 100 $20,000 $0 $0 $0 $0 $0 $0 100 $20,000

Prepare a new water SDC study and methodology.

$70,000 M Water Master Plan Update 6.8.1 1.000 $0 $70,000 $0 $0 $0 $0 $0 100 $70,000 $0 100 $70,000

Periodic update of Plan.  Actual budget should be adjusted as needed to reflect theanticipated level of effort required.

Miscellaneous Totals $2,726,000 $4,122,000 $2,401,000 $0 $0 $0 $0 $70,000 $1,651,000 $4,122,000

CIP Total $32,902,500 $47,877,925 $9,193,525 $0 $0 $0 $0 $16,436,150 $22,248,250 $47,877,925
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SECTION 1 | INTRODUCTION 

1.1 BACKGROUND AND NEED 
Crystal Springs Water District owns and operates a water system that provides 

domestic water to an estimated year 2015 service population of 5,227 persons.  The 

District is located in Hood River County and extends from the edge of the City of Hood 
River south for approximately 20 miles along Highway 35.  The service area is 

primarily rural and agricultural, but also includes areas of significant commercial, 

industrial, and residential development.  Water supply is obtained from a natural spring 
source located south of the District on the lower slopes of Mount Hood. 

The Crystal Springs Water Company was formed in 1930 and dissolved in 1963 when 
it was reorganized as the Crystal Springs Water District.  Master plans for the District 

were completed in 1963, 1991, and most recently in 2006. 

The 2006 Plan was completed just prior to the recent recession.  The District would like 
to update its Plan to better reflect current conditions and District objectives.  An updated 

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

requirements as well as provide a current evaluation of the District’s needs and a current 
capital improvements program (CIP) to address those needs. 

1.2 PURPOSE AND SCOPE 
This Water Master Plan Update is intended to provide the Crystal Springs Water 
District with a comprehensive planning document consistent with State requirements.  A 

key objective is the development of an updated CIP. 

The scope of work for this Plan includes all elements (per OAR 333-061-0060(5) 
Master plans) required for State approval.  A Water Management and Conservation 

Plan was not included in the scope of work. 

1.3 PLANNING PERIOD 
This Plan uses a 20 year planning period (through the year 2035). 
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1.4 AUTHORIZATION AND FUNDING 
 

Crystal Springs Water District authorized PACE Engineers, Inc. to prepare this Water 
System Master Plan Update on December 22, 2014. This project has been funded 

entirely by the Crystal Springs Water District. 
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SECTION 2 | AREA CHARACTERISTICS 

 
2.1 PLANNING AREA 

 
2.1.1 Crystal Springs Water District 
Crystal Springs Water District’s water system currently serves the area within the 

District’s boundary and this constitutes the primary planning area.  The Odell Water 

Company is included insofar as its service area overlaps part of Crystal Springs’; 

however, it is an independent water system and not covered in this Plan.  Service in 

some areas of Odell is based on which district owns the main on any given street.  

Areas outside the District boundary are also included for planning purposes insofar as 

they relate to the District’s water supply or to potential future expansions of the 

District’s service area.  The service area boundary is shown on the water system map, 

Figure 3.1. 

 

2.1.2 Other Water Service Agencies 
There are two other water companies which serve domestic water and three 

companies which serve irrigation water within the boundaries of the Crystal Springs 

Water District.  However, in the legal description for the Water District, the Parkdale 

Water Company has been excluded from the boundaries and therefore is not 

formally a part of the District, even though the boundaries totally encompass 

Parkdale.  Therefore, if Parkdale is ever to be served by Crystal Springs at some 

future date, it will need to be annexed to the District. 

 
Currently, the Odell Water Company serves the community of Odell.  However, no 

formal boundaries between Crystal Springs and the Odell Water Company exist.  
Most of the boundaries have been agreed on informally and are based primarily on 

the locations of waterlines owned by the Odell Water Company at the time of the 

formation of the Crystal Springs Water District.  

 

The Middle Fork Irrigation Company, East Fork Irrigation Company, and the Mount 
Hood Irrigation District provide irrigation water for farming and residential use, 

including gardens and lawn sprinkling, within the District. In the vicinity of Parkdale, 

the irrigation company also provides some fire protection through connection of fire 
hydrants to the high pressure irrigation line.  Because of the ready availability of 
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irrigation waters, Crystal Springs Water District does not experience the high summer 

time peak demands one might normally expect of a domestic water system. 

 

2.2 PHYSICAL CHARACTERISTICS 
 
2.2.1 Landscape and Topography 
The District can generally be described as including much of the eastern part of the 

Hood River Valley.  Topography is highly varied, but in general, the land slopes 

gradually upward from the north (near the City of Hood River at elevation 100 feet) 
to the south (Parkdale at elevation 1,740 feet) and higher (elevation 2,450 feet at 

the District’s spring source).  The recharge area for the spring source extends upwards 

on Mount Hood and may extend to an elevation of approximately 7,300 feet.  
Higher elevation hills border the District and have influenced the service area 

boundaries based on the feasibility of providing water service.  There are numerous 

springs, streams, and small impoundments throughout the District.  The area is distinctly 

rural and important agricultural area well known for pears and other tree fruits.  
Higher hills within the District, or bordering the District, are generally forested and 

sparsely settled.  The spring recharge area is forested and is fed in part from melting 

snow and glaciers high up on Mount Hood.  

 
2.2.2 Climate 
Crystal Springs Water District is located in a transition zone between drier eastern 
Oregon and wetter western Oregon.  The District is large enough to exhibit some 

climate differences within its own boundaries.  Climate data for the City of Hood 
River, located adjacent to the northern end of the District, and Parkdale, located 

toward the southern end of the District, are shown in Table 2.1. 
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Table 2.1: Local Climate Data 
 
 

 
 

City of Hood River Parkdale 

Elevation (feet) 100 1,740 
Average Temperature (°F)   

January 33.1 31.1 
August 66.0 59.0 
Annual 50.5 46.1 

Average Precipitation (in.)   
January 5.4 10.3 
August 0.6 Trace 
Annual 30.8 45.8 

Average Snowfall (in.)   
Maximum 84.0 133.7 
Minimum 1.7 12.4 
Average 35.1 76.8 

 

The recharge area of Crystal Springs’ source extends up the northeast side of Mount 

Hood; annual precipitation totals increase with elevation: approximately 55 inches at 
the spring (elevation 2,450 feet) to 135 inches at elevation 7,300 feet. 

 

2.2.3 Natural Hazards 
Hood River County’s 2012 Natural Hazard Mitigation Plan includes detailed discussions of 

natural hazards in the area and is available on the County’s website.  The Plan notes that 

wildfires are the number one concern followed by severe storms, floods, drought, 
earthquakes, landslides, and, to a much lesser extent, volcanic events and tornados.  All of 

these have some potential for affecting the Crystal Springs Water District.  From the 

Water District’s standpoint, the actual magnitude of the event is not as relevant as the 
specific location of its occurrence.  In particular, events affecting the source and supply 

system could compromise water service for the entire District.   

 

Flooding has caused notable damage in the District on several occasions.  On December 

25, 1980, a debris dam on Polallie Creek collapsed sending a large volume of water and 
debris downstream to the East Fork of Hood River.  Approximately 3,100 lineal feet of 

main, ranging from 4-inch to 14-inch, was destroyed.  In 1996, heavy rainfall combined 

with unseasonably warm temperatures and associated snowmelt resulted in excessively 

high flow in Crystal Springs Creek that caused considerable damage to the District’s water 
supply infrastructure necessitating comprehensive repairs and improvements. 
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Drought is a natural hazard commonly associated with reduced water supplies.  However, 

ordinary droughts in the area have tended to be manageable; a larger concern may be 
related to the potential impacts of climate change.  According to the Oregon Climate 

Change Research Institute, warmer temperatures have been responsible for a 34% 

reduction in glacier surface area on Mt. Hood between the years 1907 and 2004.  Also, a 

2007 study1 of glacial contributions to streamflow in the Upper Middle Fork Hood River 
predicted, based on modeling, a 31.3% reduction in late summer glacial runoff by year 

2059.  In terms of natural hazards, and to the extent that snow and glacier melt contribute 

to the District’s water source, climate change may constitute one the most serious threats to 
the Crystal Springs Water District. 

 

2.3 SOCIO-ECONOMIC CHARACTERISTICS 
 

2.3.1 Selected Demographic Characteristics 
Selected population and housing demographic characteristics for areas in and around the 
Crystal Springs Water District are included in Table 2.2 from Census 2010.  Data is 

included for Parkdale CCD, Parkdale CDP, Odell CCD, and Odell CDP.  CCD is an 

abbreviation for “Census County Division” that refers to a subdivision of a county, for 
Census purposes, that has been delineated by the Census Bureau in coordination with 

state and local governments.  CDP is an abbreviation for “Census Designated Place” to 

reflect a concentrated population in an unincorporated area for Census purposes.  As 
discussed in Section 2.1, Odell and Parkdale have independent water systems which are 

not part of CSWD’s service area.  These two areas are approximated by Parkdale CDP 

and Odell CDP; the two areas are also included in Parkdale CCD and Odell CCD 

respectively.  Demographic characteristics of the Crystal Springs Water District are 
approximated by subtracting the Parkdale CDP and Odell CDP numbers from the 

combined total for Parkdale CCD plus Odell CCD.  This calculation is reflected in the 

estimated total for the Crystal Springs Water District (CSWD) shown in Table 2.2.  This is 
an estimate only since CSWD does serve parts of Odell CDP.  What might be an under-

count for CSWD is balanced by the fact that some houses within the Odell CCD and 

Parkdale CCD are on wells.             

                                                             

                                                           
1 “Contributions of Glacier Melt to Upper Hood River Streamflow and Implications of Climate Change”, Nolin and 

Phillippe, OSU February 15, 2007. 
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Table 2.2: 2010 Census Demographic Characteristics 

Characteristic 
Parkdale 

CCD 
Parkdale 

CDP 
Odell 
CCD 

Odell 
CDP CSWD (est.)1 

Population 
Total 1,986 311 5,667 2,255 5,087 

In households2: 1,666 298 5,421 2,244 4,545 

Median age (years): 37.2 36.3 35.4 31.2 - 
65 years and over (%): 10.37 6.43 10.89 8.87 11.85 

Housing 
Housing units (total): 738 118 2,015 686 1,949 
Occupied: 617 104 1,813 660 1,666 
Vacant: 121 14 202 26 283 
Owner occupied: 386 69 1,235 532 1,020 
Renter occupied: 231 35 578 128 646 
Persons per household: 2.70 2.87 2.99 3.40 2.73 
Persons per housing unit: 2.69 2.64 2.81 3.29 2.61 

1 Crystal Springs Water District estimate based on: (Odell CCD - Odell CDP)+(Parkdale CCD - Parkdale CDP). 
2 "Household" refers to occupied housing units. 

2.3.2 Population and Housing 

2.3.2.1 Historic Population and Housing 
Previous estimates of District population are limited and generally associated 

with comprehensive water system planning efforts.  In 1963, when the District 

was first formed, the population connected to the water system was 

estimated to be approximately 2,500 people.  In 1990, the Crystal Springs 

Water District was estimated to be serving approximately 4,500 people, 

according to the 1991 Water System Analysis.  An estimate of 5,250 

persons for 2003 was developed in the 2006 Water Master Plan. 

Decennial census population and housing figures for the areas described in 

Section 2.3.1 above are presented in Table 2.3.  Data for Hood River 

County and the City of Hood River is also included.  In general, population 

growth has been concentrated in areas of higher density, specifically City of 

Hood River, Odell CDP, and Parkdale CDP.  County, Odell CCD, and 

Parkdale CCD figures are also higher, reflecting the inclusion of the 

population centers previously mentioned.  Population growth in Crystal 

Springs Water District is nominal for the period 2000 to 2010, with an 

average annual growth rate (AAGR) of 0.03 %.  Housing increased in CSWD 
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during this same period (2000 – 2010) at an AAGR of 1.37 %.  In general, 

housing growth out-paced population growth in all the listed areas, except 

Odell CDP.  This relationship is also reflected in the reduction in the average 

number of persons per housing unit.  While there is a trend for decreasing 

household size (average household size has decreased in the U.S. from 4.5 

persons per household (pph) in 1900 to 2.6 pph in 1990 and 2000), the 

magnitude of change between 2000 and 2010 in the Table 2.3 data 

suggests more localized effects of the recent recession. 

 

Table 2.3: Local Historic Population and Housing Data 
 

 
Area Description 

Census 1990 Census 2000 Census 2010 Average Annual Growth Rate (%) 

Population 
Housing 

Units Population 
Housing 

Units Population 
Housing 

Units 

Populatio
n 

’99-‘00 
Population 

’00-‘10 
Housing 
’90-‘00 

Housing 
’00-‘10 

Person per 
Housing Unit  

2000 2010 

Hood River County 16,903 7,569 20,411 7,818 22,346 9,271 1.90 0.91 1.41 1.72 2.61 2.41 

City of Hood River 4,632 2,272 5,831 2,645 7,167 3,473 2.33 2.08 2.21 2.76 2.20 2.06 

Odell CCD 

 

4,381 1,872 5,222 1,753 5,667 2,015 1.77 0.82 1.30 1.40 2.98 2.81 

Odell CDP (X) (X) 1,849 594 2,255 686 (X) 2.00 (X) 1.45 3.11 3.29 

Parkdale CCD 1,687 861 1,966 634 1,986 738 1.54 0.10 0.82 1.53 3.10 2.69 

Parkdale CDP (X) (X) 266 92 311 118 (X) 1.58 (X) 2.52 2.89 2.64 

Odell/Parkdale (CSWD)1 4,500 (X) 5,073 1,701 5,087 1,949 1.21 0.03 0.61 1.37 2.98 2.61 

Odell CCD + Parkdale CCD 6,068 2,733 7,188 2,387 7,653 2,753 1.71 0.63 1.17 1.44 3.01 2.78 

1(Odell CCD - Odell CDP)+(Parkdale CCD - Parkdale CDP); the 1990 population figure of 4,500 is an estimate from the 
District's 1991 Water System Analysis. 

 
 
2.3.2.2 Recent (2014) Population and Housing Estimate 
The estimated 2014 population of the Crystal Springs Water District was 

based on a review of the District’s detailed billing records for the year 2014 

plus discussions with staff regarding the number of housing units associated 

with specific developments.  The District does not keep detailed records of 

customer-related information and does not indicate if there is more than one 

housing unit on a service connection or if a housing unit is associated with a 

farm or commercial connection; consequently, the following determination is 

more of an estimate rather than precisely determined number.  The estimate 

for 2014 is a population of 5,186 persons and 1,987 housing units.  The 

housing unit total for 2014 is 38 (0.5% AAGR) more than the 2010 estimate 

of 1949 housing units in Table 2.3, suggesting that the methodology for 
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estimating District housing and population characteristics is accurate enough 

for general planning purposes. 

 

Table 2.4: 2014 Estimated Housing and Population 
 

Description Housing Units Population 
(@ 2.61 pphu1) 

Single family residential connections 1,744 4,552 
Hood Hollow Mobile Park 31 81 
East Hill Homeowners Association 8 21 
Fir Mountain Water Association 6 16 
Odell Mobile Home Park 198 517 
Total 1,987 5,186 

1Persons per housing unit (pphu). 
 

Official population figures are for residents only and do not include 
consideration of visitors and seasonal occupants such as farm workers.   

 
2.3.2.3 Current Year (2015) Population 

The current year (2015) population estimate is 5,227 persons.  This is based on the 

2014 figure plus growth at 0.8% (see Section 2.3.2.4 for discussion). 

 

2.3.2.4 Population Projections 

Population projections for the Crystal Springs Water District are shown in Table 2.5. 

The Hood River County Coordinated Population Forecast was adopted by Hood River 

County Ordinance #292 on October 20, 2008.  The forecast uses a 0.8% AAGR 

for unincorporated Hood River County through the year 2035.  Table 2.4 reflects 

the 0.8% AAGR. 
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Table 2.5: Population Forecast1 
 

Year Population 

2014 5,186 

2015 5,227 

2016 5,269 

2017 5,311 

2018 5,354 

2019 5,397 

2020 5,440 

2021 5,483 

2022 5,527 

2023 5,572 

2024 5,616 

2025 5,661 

2026 5,706 

2027 5,752 

2028 5,798 

2029 5,844 

2030 5,891 

2031 5,938 

2032 5,986 

2033 6,034 

2034 6,082 

2035 6,131 

1Persons per housing unit (pphu). 
 

 
The total projected year 2035 population is 6,131 persons based on an average 

annual growth rate of 0.80%.  This represents an increase in 945 persons during 
the planning period.  If the District returns to its pre-recession housing occupancy of 

2.98 persons per housing unit, approximately 735 persons could be accommodated 

without any new housing construction.  It is believed that sufficient buildable lands 

exist within the District to accommodate the anticipated growth.   

 

An ultimate buildout calculation based on zoning is not feasible since actual 
densities – particularly in the exclusive farm zone – are much greater than the 

current code allows (based on acreage only considerations).  A buildable lands 
inventory would be needed to more accurately determine the extent of 
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developable land within the District; a buildable lands inventory was not part of the 

scope of work for this Master Plan. 
 

2.3.3 Land Use 
 
2.3.3.1 Current Land Use and Zoning 
Agriculture is the dominant land use in the Crystal Springs Water District, with 

most of the land zoned for exclusive farm use.  Orchards predominate and 
the area is an important and well-known producer of pears and other tree 

fruits.  Residential development is primarily rural, but some medium density 

residential development is also present.  Forest land and use within the 

District are relatively limited; however, forest land is extensive in the areas 
surrounding the District.  The south end of the District is adjacent to the Mount 

Hood National Forest. The north end of the District borders the City of Hood 

River, a source of goods, services, and employment that supplements those 
available within the District. 

 

A detailed zoning map is available through Hood River County’s website 
Online Parcel Viewer which can be located through a Google query.  The 

County’s website also provides detailed information on each zoning 
classification. 

 
2.3.3.2 Future Development 
Crystal Springs Water District is relatively large so new development or 
redevelopment is ongoing.  Because of the rural nature of much of the District, 

infrastructure in some areas is lacking or may be insufficient for a proposed 
development; consequently, each proposed new development needs to be 

evaluated to determine how it impacts the system and if the system is 

capable of meeting the service requirements.  For small developments, this 

evaluation is straightforward and may be determinable through map review 
and District staff’s knowledge of the system; for larger developments, more 

sophisticated evaluation, including modelling and capital improvement 

planning, may be needed. 

 

The Port of Hood River is planning to develop 8+ acres located adjacent to 
Highway 35 and Neal Mill Creek Road.  Anticipated development may 

require two 4-inch meters and four to six 2-inch meters and industrial fire 



 

 2:10 PACE | CRYSTAL SPRINGS WATER DISTRICT | WATER MASTER PLAN: SECTION 3 | EXISTING WATER SYSTEM 

 

flow capabilities (3,000+ gpm for three hours).  The project is currently in the 

planning phase and the District is evaluating water system requirements to 
accommodate the development. 
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SECTION 3 | EXISTING WATER SYSTEM 

3.1 INTRODUCTION 
The Crystal Springs Water District owns and operates a municipal water system that 

currently provides service to areas within the District boundary.  In 2014, there were 2,189 
metered water connections, 1,749 of which were residential. 

The water system dates back to the early 1930s.  The Crystal Springs Water Company’s 
water permit application (No. 9831, June 30, 1930) proposed that a small (8 feet by 10 

feet ) concrete collection box be constructed on Crystal Spring for a service area population 
estimated in the permit at 2,500 persons in 1930 with projected growth to 5,000 persons in 

1940.   The Crystal Springs Water Company was reorganized as the Crystal Springs 

Water District on October 2, 1963.  The District completed its first comprehensive water 
system plan 1963 and followed up with a water permit application (No. 29377, January 

22, 1964) that proposed a collection system at the spring that consisted of two 12-inch 

perforated collector pipes with a concrete control box and a 14-inch effluent pipe, 

overflow, and drain.  In addition, the permit called for 65,700 feet of 14-inch transmission 
main from the spring to Booth Hill reservoir.  (Service area population at that time was 

estimated at 3,050 persons.)  Water permit application (No. 34196, March 3, 1969) notes 

the work completed in 1967 – 1968 to include: headworks, new storage reservoir, 60,000 

feet of pipelines; and that work under contract for completion by September 1969 included 
a new storage reservoir (Pine Grove) and 125,000 feet of new pipe.  (Service area 

population at that time was estimated at 3,950 persons.)  

The District completed another comprehensive water system plan (Water System Analysis, 
Lee Engineering, Inc., March 1991 (revised February 1992)) that proposed many system 

improvements including source (disinfection), storage, and transmission/distribution pipeline 

additions or replacements, some of which were constructed in the following years.   

The spring box/inlet/control structure was rebuilt following flood damage sustained during 
the severe weather of winter 1996.  
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Planning efforts in 2000 and 2006 identified additional main and pressure zone 

modifications (by means of of additional pressure control valves) that were implemented 
largely by District staff.  

 

Perhaps the most unique feature of the Crystal Springs Water District is that the entire 
system, including two reservoirs and multiple pressure zones, operates off gravity.  Spring 

flow through the system is continuous and water overflows continually at both reservoirs.  In 
so doing, headloss in the variously sized pipelines and pressure reducing valves is 

manipulated to balance local pressures and allow service without recourse to pump stations 

and telemetry.  

 

Section 3 inventories and describes elements of the existing water system in the 
subsections that follow.  The existing water system is shown in Figure 3.1.  Photographs 

of selected water system components are included at the back of Section 3. 

 
3.2 MAPPING AND DOCUMENTATION 

Mapping and system documentation for this plan were obtained primarily from the 
District’s GIS, prior water master plan, District provided maps and documents, 

supplemented with staff interviews and limited site visits.  Water system documentation 

in some areas is relatively limited; consequently, the District’s mapping should be 

considered a work in progress.  Elevation data is from a variety of sources and may 
not be on the same datum.  Accuracy of the mapping and elevation data is assumed to 

be sufficient for general planning purposes; however, critical elements and elevations 

should be verified prior to, or as part of, any design work. 
 
3.3 SOURCE 

 
3.3.1 Water Rights 
Water rights are regulated by the Oregon Water Resources Department (OWRD).  
OWRD maintains extensive records; copies of permits and certificates are readily 

available through their website (http://www.oregon.gov/owrd/).  For convenience, 

copies are included in the Appendices. 
 

3.3.1.1 Crystal Springs Water District Water Rights 
Water rights for the Crystal Springs Water District are summarized in Table 

3.1.  Copies of permits and certificates are included in Appendix 3.1.   

http://www.oregon.gov/owrd/
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Table 3.1: Water Rights 
 

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

Crystal Spring  (S) 9831 10115 6/30/1930 1.0 cfs 

Crystal Spring  (S) 29377 1/22/1964 2.65 cfs 

Crystal Spring  (S) 34196  3/03/1969          3.5 cfs 
1 Source type: (S) Surface Water, (G) Groundwater, (R) Reservoir 

 

All of the District’s water rights are being utilized.  Permit 29377 has been 

extended to October 1, 2028; permit 34196 has been extended to October 1, 
2058. 

 

3.3.1.2 Local Instream Water Rights 
Crystal Spring is a tributary of the East Fork Hood River.  Local instream water 

rights that relate to utilization of the spring source are shown in Table 3.2.  The 
listed instream water right is junior to all of the District’s water rights and also 

includes the wording “This instream water right shall not have priority over human 

and livestock consumption, municipal use or water legally released from storage.  
Copies of the instream water right are included in Appendix 3.2.  

Table 3.2: Local Instream Water Rights 
 

 
 

 
East Fork 

Hood River 

 
 

Certificate No. 68457  
Priority Date 11/3/1983  
Flow (cfs)   

October 1- December 31 
 

150 
 

 
January 1 – March 31 100  
April 1 – June 30 150  
July 1 – September 30 100  

 
3.3.2 Historic Sources 
No reference to other (historic) sources was found in the information provided by the 

District and no other water rights were listed for the District in the Oregon Water 
Resource Department online water rights database. 
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3.3.3 Current Source  
The District’s current and only water source is Crystal Spring, which is located at 
elevation 2,425 feet in Weygandt Canyon on the northeast side of Mount Hood, 

approximately 1,000 feet west of Highway 35.  Evidence from water rights 

applications and permits suggest the source was first developed in the early 1930s. 

 

Geologic and hydrologic studies of the spring and recharge area were conducted by: 
CH2M in 1963, Lee Engineering in 1991, AGI Technologies in 1994, Mark Yinger 

Associates in 2002, and ODHS in 2003.  The District has copies of all the listed 

studies. 

 

Topography in Weygandt Canyon varies from gently sloping to very steep with side 
slopes from 5% to as steep as 90%.  The elevation range is from 2,425 feet at the 

intake to 4,800 feet at the upper end of the canyon.  Yinger identifies one potential 

recharge area that extends to 7,300 feet in elevation among other recharge area 
delineations discussed.  Geology of the area is complex, so while the general 

recharge area is known, delineations of that area to date are not definitive. 

 

Vegetation varies from new growth, trees, grasses, and shrubs in logged areas to 
dense overstory of evergreens containing Mountain Hemlock, Western Red Cedar, 

Spruce, Noble Fir, Western Larch, Western Hemlock, and Douglas Fir.  The understory 

consists primarily of blue huckleberry, princess pine, service berry, and rhododendron.  

Ground cover consists primarily of pyrola, trailing twin flower, bunchberry, bear 
grass, bed grass, and other grasses planted following past clear-cut operations and 

used mostly for erosion control. 

 

Precipitation is estimated to vary from 55-inches to 135-inches per year.  The mean 

annual soil temperature is estimated at about 42° F, which corresponds to the 
relatively constant water temperature of the spring. 

 

There is no discernible river channel within Weygandt Canyon upstream of the spring.  

Organic litter throughout the canyon consists primarily of decomposing needles and 

twigs from Mountain Hemlock, larch, and fir.  The litter varies in thickness from 4-inches 
to 12-inches and provides an excellent filter for surface water which drains through 

the canyon. 



 

 

PACE | CRYSTAL SPRINGS WATER DISTRICT | WATER MASTER PLAN: SECTION 3 | EXISTING WATER SYSTEM  3:5 

 

Spring flow is strongly correlated with mean monthly air temperature; Yinger notes 

that 37% of the variation in spring flow can be attributed to air temperature alone.  
Yinger also notes a poor correlation between effective monthly precipitation (from 

elevations below 4,400 feet) and spring flow suggest that the “true zone of 

contribution” may extend to higher elevations with lingering summer snowpacks.  

Nevertheless, ODHS notes that the lack of well-developed surface runoff channels in 
the zone of contribution suggests that much of the precipitation infiltrates directly into 

the soil. 

 

Mean annual flows in Crystal Springs as measured by Lee Engineering were: 2.89 

mgd (million gallons per day) in 1988, 3.03 mgd in 1989, and 2.56 mgd in 1990.   

The Lee figures were based on combining metered intake flow with flow calculations 

of water bypassing over the weir in the intake structure, and as such, would not 
include spring water that bypassed the intake system – to the extent that this is 

occurring.   CH2M measured 3.95 mgd for the period August 1962 to August 1963.  

The CH2M measurement was based on a weir constructed across Crystal Springs 

Creek plus metered flow (0.72 mgd) diverted to the intake. Year 2014 spring flows 
averaged 3.57 mgd using the Lee 1988-1990 methodology.  The maximum monthly 

flow in 2014 was 4.31 mgd in April. 

 

Water from the spring is collected by perforated pipe located under talus slopes that 
direct most of the water to the concrete spring box that includes the inlet to the 

District’s 14-inch transmission main and an overflow.  The spring collection system and 

intake was substantially reconstructed in 1996 following damage caused by high 

streamflow associated with severe weather.  The spring collection area was covered 
with a large concrete cap that includes a stormwater/debris channel to help control 

unusually high storm flows and protect the subsurface collection system and associated 

structures. 

 

The Oregon Health Authority – Drinking Water Program (Source Water Assessment 

Report, ODHS 2003) considers the aquifer that feeds the spring “to be highly sensitive 

due to the shallow unconfined nature of the aquifer, the occurrence of cobbles, 

boulders and gravel within the aquifer, the presence of fractured bedrock being 
exposed at the outflow point, the low specific conductance …”  They also note the 
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highly permeable soil covering in the northern half of the capture zone and the 

susceptibility to microbial contamination. 

 

3.4 TREATMENT 
The current source water has been classified as groundwater by OHA; consequently, 

filtration is not required.  Treatment is currently limited to disinfection.  The District uses an 

onsite disinfection system located in a building adjacent to the spring site.  A 0.8% sodium 

hypochlorite solution is generated onsite from salt and stored in 170 gallon tanks.  The 

solution is fed into the system by a flow-paced metering pump which adjusts the dosing 

rate to match flow in the transmission main to the water system. Dosing is 0.8 mg/l and the 

chlorine residual at the first customer is reported to be 0.34-0.38 mg/l.   At 1,200 gpm, 

there is 28.8 minutes of contact time in the 14-inch main prior to the first customer located 

4,325 feet from the source. 
 
The treatment building includes the chemical generation, storage, and feed components; 

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

generator.  

 
3.5 STORAGE RESERVOIRS 

Crystal Springs Water District has two existing ground-level, treated water reservoirs.  

These are described individually in the following subsections.   

 
3.5.1 Booth Hill Reservoir 
Location: South of Odell off Booth Hill Road 

Volume: 700,000 gallons 

Construction Date: 1968 

Material: Concrete 

Overflow elevation (approx.): 1,680 feet 

Height (to overflow): 24 feet 

Diameter: 75 feet 

Telemetry and control: 

Telemetry: None 

Level control/settings: None 

Alarms: None 

Flowmeter: On inlet and outlet 
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Comments. The reservoir was last cleaned and inspected on November 3, 2014.  The 
reservoir was in general noted to be in good condition with inlet, outlet, and overflow 
piping noted as being in fair condition.  Recommendations included: install a safety climb 
on the exterior ladder, install a gasket on the access hatch, and implement epoxy repairs 
on the inside of the tank (estimated one day of work). 

 

3.5.2 Pine Grove Reservoir 
Location: East of Pine Grove off Wells Drive 

Volume: 400,000 gallons 

Construction Date: 1968 

Material: Concrete 

Overflow elevation (approx.): 1,030 feet 

Height (to overflow): 16 feet 

Diameter: 60 feet 

Telemetry and control: 

Telemetry: None 

Level control/settings: None 

Alarms: None 

Flowmeter: On overflow 

 

Comments.  The reservoir was last cleaned and inspected on November 3, 2014.  The 
reservoir was in general noted to be in good condition with the common inlet/outlet, 
overflow piping, and interior ladder noted as being in fair condition.  Recommendations 
included: install a safety climb on the exterior ladder, and implement epoxy repairs on the 
inside of the tank (estimated one day of work). 

 

3.6 PUMP STATIONS 
Current system operation is entirely by gravity; there are no pump stations in the system.  

Very high system pressures in some parts of the District allow development on nearby 

hillsides without the need for booster pumping. 

 
3.7 TRANSMISSION AND DISTRIBUTION 

Mains in the District range up to 14-inch diameter.  Main material is primarily cast iron, 

ductile iron, and “steam grade” steel boiler pipe, but some PVC pipe is present in lower 
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pressure areas.  The District has standardized on ductile iron class 52 pipe for all new 

main construction.  Service lines include a large variety of sizes and materials; however, 

the District has standardized on copper for all new construction of service lines 2-inch in 

diameter and smaller.  The distinction between main and service lateral is blurred in the 

District where very high system pressures allow for adequate system flows through small 

diameter pipe that would be typically thought of as being suitable for service line only 

use.  The District has many “mains” that are ¾” in diameter from several hundred feet 

to almost 1,500 feet in length.  Table 3.3 includes a breakdown of main lengths for the 

various materials and diameters present.  The information is based on the District’s GIS 

database. 

Table 3.3: District Water Main Characteristics 
 

Diameter (in.) Length (feet) % of Total 

 

Material Length (feet) % of Total 

0.75 14,458 2.0  Cast Iron 249,868 34.9 

1.00 83,331 11.6  Copper 17,037 2.4 

1.25 20,974 2.9  Ductile Iron 191,873 26.8 

1.50 18,517 2.6  Galvanized 15,960 2.2 

2.00 74,296 10.4  PEX 8,173 1.1 

2.50 346 0.0  PVC 88,075 12.3 

3.00 7,745 1.1  "Steam Grade"1 90,698 12.7 

4.00 159,173 22.2  Not Identified 54,696 7.6 

5.00 2,892 0.4  Total 716,380 100.0 

6.00 211,867 29.6  

8.00 38,922 5.4  

10.00 36,638 5.1  

12.00 22,329 3.1  

14.00 24,892 3.5  

Total 716,380 100.0  

 

The system is a fairly complex mix of dendritic (characterized by deadend lines) and 

looped mains.  Some of the looping is via very small diameter lines.   

 

In 2014 there were 2,189 water meters, 1,749 of which were residential.  According to 

District spreadsheet data, there are 42 pressure reducing valve and/or pressure relief 

valve vaults, and 481 hydrants.   

 

1Steel boiler pipe. 
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A map of the water system is provided as Figure 3.1.  A recent list of pressure reducing 

valves is included in Appendix 3.3; recent hydrant lists are included in Appendix 3.4. 

 

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

the water system is currently divided into ten pressure zones and service areas.   
 
In most cases, the pressure zones are connected via pressure reducing valves (PRV); 

however, in some cases, headloss in smaller diameter pipe is used to “reduce” the pressure 

between two otherwise separated zones. 
 
System pressures vary from approximately 50 psi to 280 psi.  In general, areas with high 

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

service lines.  A few lines may have service connections that approach the regulatory 

minimum pressure (as measured at the customer’s meter) of 20 psi. 

 

The approximate areal extent of the service areas (pressure zones) is shown in Figure 3.1. 

 

3.9 SCADA AND TELEMETRY 
The system does not have SCADA or telemetry.  Flowmeter readings at the source and 
two reservoirs are observed and recorded daily by staff.  Collected data is entered 
manually into spreadsheets at the District office.  There are no alarms. 

 

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

average water demand, as measured at the intake flowmeter, is 1,770,000 gpd. 

 

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

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

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

In Oregon, the Oregon Health Authority - Drinking Water Program (OHA) 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 
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systems.  The complete rules and related data and materials are available directly 

through OHA’s website: 

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

or through an internet search: “OHA drinking water program”. 

3.11.2 Water Quality 
Water quality discussed in this section is based on recent data from the spring source as 

sampled from appropriate locations in the water system.  Data is from OHA and Crystal 

Springs Water District records. 

Water quality is generally excellent with all chemical concentrations well within 

regulated maximum contaminant limits (MCLs). Most of the tested-for chemicals result in 

no detections. Detected constituents in recent years include the following: 

Nitrates. For the period reviewed (September 17, 2002 – November 20, 2014), there 
were 17 samples – three samples with detectable concentrations.  The highest 
concentration was 1.02 mg/l (August 6, 2013); the average for the three samples was 
0.38 mg/l.  MCL for Nitrate is 10 mg/l. 

Radionuclides. A Radium Combined concentration of 0.70 pCi/l was measured in 
December 2012.  MCL for Radium Combined is 5 pCi/l.   

Disinfection Byproducts. This includes Total Trihalomethanes (TTHM) and Haloacetic 
Acids (HAA5).  For the most recent period reviewed (August 5, 2004 – September 18, 
2014), there were no detections of HAA5 in five samples from the District’s distribution 
system.  For TTHM, in the most recent period reviewed (November 2006 – September 
2013), there were six samples with four detections.  The highest concentration was 
0.0045 mg/l (August 5, 2004) and the average for the four samples was 0.0032 mg/l. 
MCL for TTHM is 0.080 mg/l.   

Lead and Copper. Results for 2014 testing of 20 samples: 12 detections for lead 
with an average detection of 0.0039 mg/l and a high of 0.01 mg/l; 20 detections 
for copper with an average detection of 0.1927 mg/l and a high of 0.318 mg/l.  
The action level for Lead is 0.015 mg/l.  The action level for Copper is 1.3 mg/l. 

Barium.  Results for testing on September 14, 2007 indicate 0.0012 mg/l for 
Barium. MCL for Barium is 2 mg/l. 

http://public.health.oregon.gov/HealthyEnvironments/DrinkingWater/Pages/index.asx
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The District’s Source Water Assessment Report, ODHS 2003, notes that “Temperature 

and specific conductance measurements suggest a very stable system, with a 

temperature of 42°F and a specific conductance of 40-41 µS/cm”.  In 2014, turbidity 

averaged 0.11 NTUs, with the highest reading of the year being 0.98 NTUs. 

 
3.11.3  Regulatory Status 
The District is in compliance with all water quality related regulatory requirements.  

OHA classified the spring as groundwater so only disinfection is practiced.  The District’s 

last OHA Water System Survey (May 9, 2013) noted that “No significant deficiencies or 

rule violations were identified.”  The system was also designated as an “outstanding 

performer” and as a result the next system survey will be conducted in 5 years (2018) 

rather than in the usual 3 years. 
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Booth Hill Reservoir 

 

 

Concrete Spring Cap and High Flow Channel 
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Disinfection Building (left); Intake Structure (middle right); Concrete Spring Cap (lower right) 

 

 

 

 

 

 

 

 

 

 

 

 



 

 3:14 PACE | CRYSTAL SPRINGS WATER DISTRICT | WATER MASTER PLAN: SECTION 3 | EXISTING WATER SYSTEM 

 

[This page intentionally left blank.]



U T

U T

[ Z<!(H!(H!(H!(H

!(H

!(H!(H!(H

!(H

!(H
!(H

!(H

!(H
!(H

!(H

!(H

!(H!(H

!(H
!(H

!(H

!(H
!(H

!(H
!(H

!(H
!(H

!(H

!(H!(H !(H

!(H!(H!(H

!(H

!(H!(H!(H!(H!(H!(H!(H !(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H!(H
!(H

!(H

!(H

!(H !(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H !(H

!(H
!(H

!(H !(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H
!(H

!(H

!(H

!(H
!(H

!(H
!(H

!(H
!(H

!(H
!(H

!(H
!(H

!(H
!(H

!(H !(H

!(H
!(H

!(H
!(H

!(H !(H!(H
!(H

!(H !(H

!(H

!(H!(H !(H
!(H

!(H

!(H

!(H

!(H

!(H !(H

!(H

!(H
!(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H

!(H !(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H !(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H
!(H

!(H

!(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H !(H

!(H !(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H

!(H !(H

!(H

!(H
!(H

!(H
!(H

!(H

!(H

!(H

!(H !(H

!(H !(
H

!(H !(H

!(H

!(H

!(H !(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H
!(H

!(H

!(H
!(H

!(H

!(H

!(H!(H

!(H

!(H !(H

!(H !(H

!(H

Pi
ne

 G
ro

ve
 R

es
er

vo
ir

40
0,

00
0 

G
al

lo
ns

O
ve

rf
lo

w
 E

le
va

tio
n 

1,
03

0 
ft

B
oo

th
 H

ill
 R

es
er

vo
ir

70
0,

00
0 

G
al

lo
ns

O
ve

rf
lo

w
 E

le
va

tio
n 

1,
68

0 
ft

O
de

ll 
S

ys
te

m

C
ry

st
al

 S
pr

in
g

1,
00

0 
1,

28
0

1,
28

0
1,

68
0

 7
45

 
1,

09
0

1,
68

0
1,

85
0

1,
85

0
2,

00
0

2,
00

0
2,

42
5

C
O

LU
M

BI
A 

R
IV

ER

HOOD RIVER

HOOD RIVER

H
O

O
D

 R
IV

E
R

1,
60

0
2,

00
0

1,
28

0
1,

45
0

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

E
le

va
tio

n 
2,

42
5 

ft

14
50

18
50

ft 
H

G
L

10''

12''

14''

6''

4''

2''

1''

8''

3''

5''

1.50''

1.5''

1.2
5''

0.7
5''

6'' 6''

1.2
5''

4''

6''

1''

1''

1''

4''

2''

2''

4''

6''

1.2
5''

6''

1.2
5''

1''

4''

10
''

1''

1.2
5''

6''

4''6''

2''

2''

2''

2''

1''
1''

6''

6''

1''

2''

4''

1''

2''

6'' 1.2
5''

0.75''

4''

6''

2''

2''

1''

1''

1''

2''

6''

6''

1''
6''

6''

1''

0.75''

1''

1''

2''

2''

2''

4''

2''

1''

1''

0.75''

2''

1.25''

6''

6''

6''

1.5
0''

8''

1''

8''

4''

1''

3''

1''

2''

1''

10
''

6''

8''

4''

4''6''

1.2
5''

2''

4''

2''

6''

6''

6''

1.25''

1.50''

6''

6''

2''

1''

1''

1''

6''

1.25''

6''

6''

2''

1''

8''

1.2
5''

8''

2''

4''

10
''

3''

2''

1''

2''

1.25''

1''

1''

4''
4''

3''

2''

0.7
5''

1''

2''

0.7
5''

4''

8''

6''

1''

1.2
5''

1''

4''

1''

2''

1''

1''

1.2
5''

1.5
0''

1''

6''

1.5
0''

2''

6''

1''

1''

1''

1''

1''

6''

1''

1''

6''

3''

4''

1''

2''

4''

1''

6''

0.7
5''

4''

8''

1.5
0''

1''

6''

4''

6''

1.25''

1''

6''

6''

1''

2''

1.2
5''

1.2
5''

6''

1''
1''

6''

1''

6''

0.7
5''

0.75''

6''

4''

1''

6''

10''

1''

1''

1''
2''

1''

2''

2''

1.2
5''

1''

2''

1''

1''

4''

1''

1.5
0''

6''

1.2
5''

1''

1''

1.50''

8''

2''

4''

4''

6''

2''

3''

6''

6''

1''

1''

2''
1''

6''

6''

4''

1''

0.7
5''

4''

2''

2''

1''

0.7
5''

4''

6''

6''

8''
10

''

1''

4''
8''

2''

1''

6"

6"
4"

4"

4"
6"

10
"

2"

4"

8"

8"

4"

8"

6"

6"

6"

10"

6"
6"

6"

6"

4"

6"

4"
2"

4"

12
"

4"
6"

6"

14
"

14
"

4"

6"
10

"

6"

6"

8"

6"

6"

6''

2''

6''

 TOLL BRIDGE ROAD

 W
ILD D

OGW
OOD R

OAD

 MASSEE GRADE ROAD

N 
HE

SS
 R

OA
D

 LINGREN ROAD

 W
HI

SK
EY

CR
EE

K 
DR

IV
E

 RED GATE DRIVE

 M
CC

RU
M

 D
RI

VE

 B
LA

CK
BU

RN
 D

R
IV

E

 EASTSIDE ROAD

 EASTSIDE ROAD

 PAUL PARTLOW DRIVE

 IMAI SPUR

 W
ES

TW
O

O
D 

DR
IV

E

 MOSER ROAD

 O
AK

 R
ID

GE
 D

RI
VE

 ORCHARD ROAD  GILKERSON ROAD

 P
O

ST
 C

A
N

YO
N

 D
R

IV
E

 RED HILL ROAD

 METHODIST ROAD

 R
O

YA
L 

A
N

N
E 

D
R

IV
E

 FORDEN DRIVE

 F
A

IR
VI

EW
 D

R
IV

E

 B
EA

R
 R

ID
G

E 
D

R
IV

E

 VALENTINE DRIVE

 R
IO

RD
AN

 H
IL

L 
DR

IV
E

 BURL ROAD

 DAIRY WAY ROAD

 H
IS

TO
RI

C 
CO

LU
M

BI
A 

RI
VE

R 
HI

G
HW

AY

 FRANKTON ROAD

 O
D

EL
L

H
W

Y

 W
O

O
D

W
O

R
TH

 D
R

IV
E

G
H

W
AY

 NEAL CREEK ROAD

 HESS ROAD

 MILLER ROAD

 H
O

O
D

 R
IV

ER
 H

IG
H

W
AY

 MT. HOOD HIGHWAY

 ELDER ROAD

 G
RE

EN
 P

OI
NT

 R
OA

D

 REED ROAD

 G
OD

BE
RS

ON 
RO

AD

 F
IR

 M
O

U
N

TA
IN

 R
O

A
D

 GILHOULEY ROAD

 RIORDAN HILL DR

 M
C

IN
TO

SH
 D

R

 H
AY

S 
D

R
IV

E
 Y

O
R

K
 H

IL
L 

D
R

IV
E

 B
IN

NS
 H

IL
L 

DR
IV

E

 SMULLIN ROAD

 C
H

A
M

B
ER

LI
N

 D
R

 K
IN

G
SL

EY
 R

O
AD

 ALAMEDA ROAD

 LAURANCE LAKE DRIVE

 W
EL

LS
 D

R

 LIPPMAN ROAD

 M
A

SO
N

 R
O

A
D

 P
A

A
SC

H
 D

R
IV

E

 CANYON ROAD

 L
O

N
D

O
N

 D
R

IV
E

 WEBSTER
ROAD

 SPERRY RD

 KOLLAS ROAD

 W
IL

LO
W

 F
LA

T
R

O
A

D

 L
EA

SU
R

E 
D

R
IV

E

 SCOTT ROAD

 B
R

O
O

K
SI

D
E 

D
R

 SUNSET ROAD

 S
K

YL
IN

E 
D

R

 ALDER ROAD

 K
LM

 D
R

 ALLEN ROAD

 B
ALD

W
IN

 C
REE

K D
RIV

E

 G
LA

SS
 D

R
IV

E

 D
AV

IS
 D

R

 SHUTE ROAD

 CLEAR CREEK ROAD

 RIVERDALE ROAD

 THOMSEN ROAD

 B
A

SS
LE

R
 D

R
IV

E

 F
R

A
ZI

ER
 D

R
IV

E

 A
U

B
ER

T 
D

R
IV

E

 M
A

G
G

IE
 L

N

 PUNCHBOWL ROAD

 COLLINS ROAD

 P
IN

E 
MONT

 D
RI

VE

 N
U

N
A

M
A

K
ER

 D
R

IV
E

 C
R

U
SH

ER
 D

R
IV

E

 B
O

N
E

D
R

IV
E

 S
U

M
M

IT
 D

R
IV

E

 L
AV

A 
B

ED
 D

R
IV

E

 COUNTRY CLUB ROAD  K
EN

W
O

O
D

 D
R

IV
E

 AVENY ROAD

 S
W

YE
R

S 
D

R
IV

E

 E
H

R
C

K
H

IL
L 

D
R

IV
E

 ALEXANDER DRIVE

 P
H

EL
PS

 C
R

EE
K

 D
R

IV
E

 R
EDW

OOD R
OAD

 WYEAST ROAD

 E
VA

N
S 

C
R

EE
K

 D
R

IV
E

 FIR MOUNTAIN LOOP

 BONEBORO RD

 F
LE

TC
H

ER
 D

R
IV

E

 IM
A

I
R

O
A

D

 L
A

C
EY

D
R

IV
E

 M
IL

LE
R

R
O

A
D

 M
O

H
R

 D
R

 HALLIDAY ROAD

 A
IR

PO
R

T 
D

R
IV

E

 B
ER

RY
D

R
IV

E

 NEAL CREEK
ROAD

 BILLINGS RD

 E
NDOW

 D
RIV

E

 Q
U

IN
N

 D
R

IV
E

 S
TO

LT
Z

D
R

IV
E

 PIONEER ROAD
 DILLON ROAD

 C
O

LU
M

B
IA

 R
IV

ER
 H

IG
H

W
AY

 EASTSIDE ROAD

 JEANETTE ROAD

 RAWSON RD

 D
O

G
 R

IV
ER

R
O

A
D

 C
A

N
N

O
N

 D
R

IV
E

 O
R

C
H

A
R

D
 R

O
A

D

 S
C

H
U

LL
 D

R
IV

E

 N
AS

TA
SI

 D
RI

VE

 P
O

ST
 C

A
NY

O
N 

DR
IV

E

 R
ED

 H
IL

L 
R

O
A

D

 L
IP

PM
AN

 R
D

 CARTER ROAD

 ALAMEDA RD

 OLD PARKDALE ROAD

 A
LE

XA
N

D
ER

 D
R

 CENTRAL VALE DRIVE

 ODELL HIGHWAY

 MT. HOOD HIGHWAY

 O
LD

 D
AL

LE
S 

DR
IV

E

 COOPER SPUR

 BOOTH HILL

ROAD

 WYEAST RD

 COOPER SPUR

 E
LD

ER
 R

O
A

D

 C
EN

TR
A

L 
VA

LE
D

R
IV

E

 W
EL

LS
 D

R

 BOOTH HILL ROAD

 P
O

R
TL

A
N

D
 D

R
IV

E

 MT. HOOD HIGHWAY

 LOST LAKE ROAD

 MT. HOOD HIGHWAY

 G
ODBER

SO
N R

OA

 TROUT CREEK RIDGE ROAD

 GILHOULEY ROAD REED ROAD

 THOMSEN ROAD

 W
O

O
D

W
O

R
TH

 D
R

IV
E  BASELINE DRIVE

 LOST LAKE ROAD

 ALLEN ROAD

 DOG RIVER ROAD

 IMAI ROAD

 GREEN ROAD

 B
EL

M
O

N
T 

D
R

IV
E

 HOOD RIVER HIGHWAY

 C
U

LB
ER

TS
O

N
 D

R
IV

E

 FIR MOUNTAIN ROAD

 JORDAN ROAD

 KENWOOD DRIVE

 OLEARY ROAD

 REED ROAD

 CLEAR CREEK ROAD

 C
U

LB
ER

TS
O

N
 D

R
IV

E

 C
O

LU
M

BI
A 

RI
VE

R 
HI

G
HW

AY

 COOPER SPUR

 P
O

R
TL

A
N

D
 D

R
IV

E

 NEAL CREEK

ROAD

 B
IN

N
S 

H
IL

L 
D

R
IV

E

 L
O

ST
 L

A
K

E 
R

O
A

D

 B
A

SE
LI

N
E 

D
R

IV
E

 B
IN

N
S 

H
IL

L 
D

R
IV

E

 N
EA

L 
C

R
EE

K
R

O
A

D

 COUNTRY CLUB ROAD

 KINGSLEY ROAD

 HOOD RIVER HIGHWAY

 H
OOD R

IV
ER H

IG
HWAY

 WYEAST RD

 WYEAST RD

 MT. HOOD HIGHWAY

MT. HOOD HIGHWAY

 N
EA

L 
C

R
EE

K
R

O
A

D

 MT. HOOD HIGHWAY

 MT. HOOD HIGHWAY

 COOPER SPUR

 HOOD RIVER HIGHWAY

 S
UMMIT

DRIV
E

 OLD PARKDALE ROAD

 C
O

LU
M

B
IA

 R
IV

ER
 H

IG
H

W
AY

 BASELINE DRIVE

 D
ET

H
M

A
N

 R
ID

G
E 

D
R

IV
E

 HOOD RIVER HIGHWAY

 EHRCK HILL DRIVE

 B
A

R
R

ET
T 

D
R

IV
E

 H
U

TS
O

N
 D

R
IV

E

 O
LE

A
RY

 R
O

A
D

 L
O

ST
 L

A
K

E
R

O
A

D

 D
ET

HM
AN

RI
DG

E 
DR

IV
E

 E
H

R
C

K
 H

IL
L 

D
R

IV
E

 F
U

R
R

O
W

 D
R

IV
E

M
AY

 S
TR

EE
T

" B

")
" B" B

" B" B" B" B
")

" B

" B

")

")

" B
" B

")
" B

" B" B" B")

" B

" B " B

")

" B

")

" B

") " B

" B

")

" B

" B

" B

" B

" B

" B

So
ur

ce
s:

 E
sr

i, 
U

SG
S,

 N
O

A
A

J:\UtilityDistrictsAndCompanies\CrystalSpringsWaterDistrict\GIS\arcmapdocs\SystemMap_24x36_2015.mxd

Fi
gu

re
 3

.1
E

xi
st

in
g 

W
at

er
 S

ys
te

m
 M

ap
C

ry
st

al
 S

pr
in

gs
 W

at
er

 D
is

tr
ic

t

")§

Pr
es

su
re

 R
ed

uc
in

g 
Va

lv
e

")
R

el
ie

f V
al

ve

Fr
ee

w
ay

/H
ig

hw
ay

H
oo

d 
R

iv
er

Pr
es

su
re

 Z
on

e 
Bo

un
da

ry

Pr
es

su
re

Zo
ne

s

U T
R

es
er

vo
ir

H
yd

ra
nt

! (H

Lo
ca

l S
tre

et

D
is

tri
ct

 B
ou

nd
ar

y

W
at

er
 M

ai
n

Bo
ot

h 
H

ill

Lo
w

er

M
id

dl
e 

Va
lle

y

O
de

ll

O
de

ll 
So

ut
h

Pi
ne

 G
ro

ve

Tr
ou

t C
re

ek

U
pp

er

U
pp

er
 H

oo
d

[ Z<
C

ry
st

al
 S

pr
in

g



[This page intentionally left blank.]



PACE | CRYSTAL SPRINGS WATER DISTRICT | WATER MASTER PLAN: SECTION 4 | LEVEL OF SERVICE GOALS 4:1 

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 District staff that are responsible 

for operating, maintaining, and administering the utility and for District officials who 

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

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

Crystal Springs Water District should and does endeavor to provide a relatively high 

level of service. 

One of the primary objectives for a water system is the protection of public health 

and welfare.  For utilizing and expanding a water system, it is also important to 
minimize adverse environmental impacts.  Various agencies have promulgated rules 

that ultimately support these objectives and, at a minimum, every water system must 

comply with these rules and requirements. 

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

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

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

• Water quality (requirements): comply with all Oregon Health Authority
(OHA) requirements (see Section 3.11.1 for discussion).  Water quality also
includes aesthetic considerations that may or may not be related to specific
regulatory concerns.  Efforts to maintain or improve the aesthetic quality of
the water provided is a goal consistent with the provision of a high level of
service.
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• 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 (goals): reliability as a goal is the ability of the water system 
and District staff to avoid or circumvent problems that adversely impact 
system performance. Reliability is enhanced by routine and timely 
maintenance and replacement, good design and construction, providing 
adequate water supply, providing alternate or backup facilities or 
equipment, and having a contingency plan for efficiently handling specific 
problems. 

 

4.3 SPECIFIC GOALS 
 
4.3.1 Water Supply 
The water supply components (spring collection, intake, treatment, and transmission) 
should be sized to provide the maximum daily demand (MDD) within a 24-hour 

period.  Sizing should also incorporate consideration of the planning period, design 
life, economics, and plans for future utilization and demands.   

 
4.3.2 Treatment 
In addition to meeting current regulatory requirements, treatment recommendations 

should consider and potentially incorporate, or facilitate incorporation in the future, 
measures to address anticipated regulatory changes (if applicable). 

 
4.3.3 Fire Protection 
Fire protection capabilities are typically based on the ability to deliver a minimum 

specified flow for a minimum specified duration.  Recommended fire flows and 
durations for the Crystal Springs Water District are provided in Table 4.1. 

Table 4.1: Fire Flow Goals 
 
 

 
Land Use 

Fire Flow 
Rate (gpm) 

Fire Flow 
Duration (min.) 

Equivalent 
Volume (gal.) 

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

 
120 180,000 

Commercial 2,000 120 240,000 
Industrial 3,000 180 540,000 
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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 4.1 includes 
current fire-flow requirements for buildings. 

 
From a fire protection perspective, more fire flow capability is always better; however, no 
specified capability can guarantee protection from all fire-related scenarios. 

 

Fire hydrant spacing for new construction should comply with requirements of the 2010 

Oregon Fire Code (Appendix 4.1).  The Crystal Springs Water District Design Standards 

(Appendix 4.2) includes additional provisions and details regarding hydrants and fire 
protection.  District standards call for hydrant spacing of 500 feet in residential areas and 

300 feet in commercial or industrial subdivisions. 

 

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

pressure of 20 psi at all times. Reservoirs are one of the most practical and economical 
means of meeting the pressurization requirement. For purposes of this water master plan, 

reservoir sizing is based on the standard design provision of three times the average daily 

flow plus fire flow reserve (3xADD+FF).  Provision of needed storage capacity is best 

provided with two or more reservoirs (per service area) in order to facilitate service when 
one reservoir is off-line. Generally, more capacity is better from a reliability standpoint; 

however, too much capacity can result in lost chlorine residuals and formation of disinfection 

byproducts. 

 

4.3.5 Pump Stations 
Currently, the District has no pump stations.  The following is applicable should the District 

add pump stations at a later date. 

 

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 
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provided in cases where they are consistent with the fire protection goals and plans in the 

affected service area.  Pump stations serving areas with no reservoirs or with inadequate 
reservoir capacity should be provided with emergency power generators (or designed to 

facilitate connection to a portable generator). 

 

4.3.6 Transmission and Distribution 
Transmission and distribution mains should be sized according to anticipated hydraulic 
requirements that may include the provision of fire flow. Normal line velocities are 

generally 5 feet per second (fps) or less to reduce headloss.  Line velocities are typically 

higher during fire flow conditions.  Reduction of headloss by increasing pipe diameter and 
reducing line velocities reduces pressure losses; consequently, proper sizing can improve 

fire flow capabilities.  Systems designed to provide fire protection typically utilize an 8-

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

6-inch mains may be acceptable.  AWWA and ISO do not recognize lines of less than 6-
inch as providing fire protection. 

 
Hydraulics, reliability, and water quality are generally enhanced with a “looped” water 
main configuration that minimizes the occurrence of single-feed or 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. 

 

The Crystal Springs Water District Design Standards (Appendix 4.2) includes additional 

provisions and details regarding transmission and distribution improvements.  The District 

has standardized on ductile iron class 52 pipe for mains and service lines larger than 2-
inch in diameter, and has standardized on copper for services lines 2-inch and smaller. 

 

4.3.7 Telemetry 
Currently, the District has no telemetry.  The following is applicable should the District add 
telemetry at a later date. 

 

Telemetry should be considered for each key facility including intake flowmeter, treatment, 

pump stations (if applicable), and reservoirs.  Telemetry provides alarm notification at a 

minimum.  Important additional functions may include data acquisition and operational 
control. 
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4.4 DESIGN LIFE 
 

Design life (or useful life) refers to the anticipated service life of an item or system 
component. Typical design life values are expressed in terms of “years of service” and 

reflect typical design, material, and construction standards associated with municipal water 

system infrastructure.  Actual years of service may vary greatly according to the service 
demands and conditions – as well as the level of maintenance provided. Typical design 

lives, selected from Asset management: A Handbook for Small Water Systems, September 

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

 

Wells and Springs 25-35 years 

Intake Structures 35-45 years 

Treatment and Chlorination Equipment 10-15 years 

Storage Tanks (Reservoirs) 30-60 years 

Pumps 10-15 years 

Buildings 30-60 years 

Electrical Systems 7-10 years 

Computers 5 years 

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 DISTRICT STANDARDS 
 
The Crystal Springs Water District Design Standards, dated May 2006, are included in 
Appendix 4.2.  District Policies and Regulations, reprinted from the District’s website, are 

included in Appendix 4.3.  These standards and policies reflect the District’s desire for a 

relatively high level of service from all new water system related construction within its 
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jurisdiction.  District standards can also be used to specify makes and models in order to 

simplify operations and maintenance and the stocking of spare parts.  In such cases, the 
specification of two or more makes/models will allow for competitive bidding. 

 
4.6 CONFORMANCE AND IMPLEMENTATION 

As a general guideline, water systems should be in conformance with the most current 

requirements and standards.  However, as a practical matter many do not, simply because 
the requirements and guidelines have become more stringent over time.  Many 

requirements – typically those associated with the Safe Drinking Water Act (SDWA) and 

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

deficiencies. Other deficiencies, such as system configuration, material condition, or 
hydraulic deficiencies, may not trigger a regulatory mandate but still reflect a lower level 

of service because of compromised reliability or performance. The condition of mechanical 

and electrical components will also not typically trigger a regulatory mandate, but could 
cause severe problems or hardship to the District if failure occurs. 

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

 

5.1 INTRODUCTION 
 

This section focuses on water demands and usage for the Crystal Springs Water 
District 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) 

 
5.2 RECENT METERED (CUSTOMER) WATER USAGE 

 
Metered water usage for the period January 2009 to December 2014 is presented 

in detail for customer billing categories in Table 5.1 and in summary form in Table 
5.2. The District does not differentiate between customer classes such as residential, 

commercial, etc. as is commonly done elsewhere; nor does it track or retain such 

information.  Customers are differentiated by meter size.  Water rates are primarily 
based on actual usage (see Section 8.2); consequently, there has been little reason or 

incentive to utilize conventional categories of water consumption.  Customer names are 

indicated on the District’s detailed reports and review of these does allow estimates 
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of residential versus other uses by simply separating out those accounts with names 

that suggest something other than residential use.  In addition, District staff were able 
to provide information on residential developments associated with larger (than ¾”) 

meters.  Residential water usage averaged 298,485 gallons in 2014, an average of 

57.6 gpcd.  Since water for irrigation purposes is provided by separate irrigation 

districts, the residential water provided by the Crystal Springs Water District is 
primarily used for domestic purposes.  Water usage for single family residential 

domestic purposes is typically 50-70 gpd, so residential usage in the District is not 

excessive.    

 

3/4” meter usage constitutes the bulk (66.8 percent) of total metered use.  1” meters 
(12.7 percent of total usage) and 2” meters (8.6 percent) are also well represented. 

 

Total metered usage, based on a resident population of 5,186 persons in 2014, 

ranged from 88.4 gpcd (in July/August) to 114.8 gpcd (in May/June) with an annual 
average of 103.0 gpcd.  A commonly used standard for estimating a community’s 

water needs (for all uses: residential, commercial, industrial, etc.) is 100 gpcd based 

on the residential population.  The District’s usage is consistent with the standard. 

 

There is not much variation in usage throughout the year, but in general, highest usage 
typically occurs in the fall and is probably associated with increased seasonal workers 

for the harvest, and usage associated with handling and processing the harvest.  This 

is not true in all years – 2014 being one of them, where peak usage was in 

May/June.  Table 5.2 shows the ratio of maximum month to annual average usage 
for the period 2009 to 2014.  The ratio has declined relatively steadily from 1.30 in 

2009 to 1.11 in 2011.  The reason for this is not clear; nevertheless, the low maximum 

month to annual average does highlight that usage is relatively steady throughout the 
year.  
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Table 5.1: Metered Customer Usage Data 
 

Usage (x1000 gallons) by Meter Size 

Year Period "No Size"1 3/4" 1" 1.5" 2" 4" 6" 10" Total 

2009 Jan. - Feb. 187 17,124 3,929 903 2,926 1,815 21 130 27,035 
 Mar. - Apr. 234 21,175 4,321 752 3,615 1,085 6 39 31,227 
 May - Jun. 246 18,058 4,228 956 3,807 505 0 39 27,839 
 Jul. - Aug. 316 20,519 4,407 1,083 2,587 625 0 0 29,537 
 Sep. - Oct. 481 27,928 5,693 485 3,978 3,240 1 0 41,806 
 Nov. - Dec. 371 23,056 5,635 954 2,867 1,985 0 21 34,889 

2010 Jan. - Feb. 389 19,271 4,555 913 2,666 2,510 0 0 30,304 
 Mar. - Apr. 431 21,550 4,835 823 2,712 1,845 0 0 32,196 
 May - Jun. 405 19,151 4,492 838 2,697 1,888 0 1 29,472 
 Jul. - Aug.2 443 19,994 4,439 769 2,678 2,200 1 9 30,533 
 Sep. - Oct.3 802 27,877 6,098 1,019 3,000 2,690 1 11 41,498 
 Nov. - Dec. 558 21,089 5,062 624 2,456 2,005 0 1 31,795 

2011 Jan. - Feb. 534 18,016 4,810 1,035 2,179 2,900 0 26 29,500 
 Mar. - Apr. 490 19,179 4,670 924 3,573 2,635 0 0 31,471 
 May - Jun. 424 17,648 4,240 794 2,149 2,500 0 0 27,755 
 Jul. - Aug. 546 18,763 4,266 1,033 2,248 2,225 0 9 29,090 
 Sep. - Oct. 878 21,387 5,026 1,032 2,858 3,745 0 37 34,963 
 Nov. - Dec. 688 24,993 5,243 1,158 2,942 2,410 0 93 37,527 

2012 Jan. - Feb. 484 17,446 3,946 1,020 2,110 1,710 0 232 26,948 
 Mar. - Apr. 511 18,274 3,679 909 2,196 920 0 98 26,587 
 May - Jun. 511 18,707 3,642 896 2,137 595 0 130 26,618 
 Jul. - Aug. 634 20,357 4,139 834 2,465 650 0 78 29,157 
 Sep. - Oct. 739 22,591 4,525 1,115 3,082 2,345 0 159 34,556 
 Nov. - Dec. 705 22,442 5,172 929 2,892 2,170 0 329 34,639 

2013 Jan. - Feb. 599 22,018 4,518 793 2,580 1,670 0 130 32,308 
 Mar. - Apr. 574 18,163 4,167 624 2,069 510 0 129 26,236 
 May - Jun. 641 18,883 3,854 1,023 2,321 570 0 134 27,426 
 Jul. - Aug. 711 20,484 4,122 1,155 2,678 975 0 130 30,255 
 Sep. - Oct. 849 24,494 4,607 1,474 3,066 2,125 0 20 36,635 
 Nov. - Dec. 708 20,938 4,556 1,073 2,703 2,735 0 73 32,786 

2014 Jan. - Feb. 1,004 18,171 4,109 1,173 2,520 2,125 0 6 29,108 
 Mar. - Apr. 863 20,479 4,231 1,063 2,637 935 0 222 30,430 
 May - Jun. 690 27,306 3,664 1,119 3,071 455 0 9 36,314 
 Jul. - Aug. 871 19,111 3,784 1,260 2,703 675 0 10 28,414 
 Sep. - Oct. 1,124 23,572 4,312 1,529 3,086 2,330 1 111 36,065 
 Nov. - Dec. 1,205 21,615 4,668 1,460 2,663 2,990 0 64 34,665 

2014 Total 5,757 130,254 24,768 7,604 16,680 9,510 1 422 194,996 
2014 Average 

 
16 357 68 21 46 26 0 1 534 

2014 % of Total 3.0 66.8 12.7 3.9 8.6 4.9 0.0 0.2 100.0 
 

1 "No size" refers to new meters, recently installed, typically 3/4", whose size is not registered or communicated 
from the data collection to the billing program and printout.   

2 Jul. – Aug. 2010 "2,200" for 4" meter is a guesstimate; actual number (101,972) is erroneous. 
3 Sep. – Oct. 2010 "3,000" for 2" meter is a guesstimate; actual number (94,153) is erroneous. 
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Table 5.2: Metered Customer Usage Summary 
 

Year 

Average Usage 
Monthly Usage 

Maximum 
Monthly to 
Average 

Ratio 
Maximum Minimum 

(gpd) (gpm) (gpd) (gpm) (gpd) (gpm) 

2009 526,940 366 685,344 476 443,197 308 1.30 
2010 536,433 373 680,295 472 483,148 336 1.27 
2011 521,386 362 615,197 427 455,000 316 1.18 
2012 489,055 340 567,852 394 435,852 303 1.16 
2013 508,619 353 600,574 417 430,098 299 1.18 
2014 534,236 371 595,311 413 465,803 323 1.11 

2009-2014 519,445 361 624,096 433 452,183 314 1.20 
 
 
5.3 RECENT PRODUCTION DEMAND 

 
Water supply to the District’s system is via the intake at Crystal Spring.  Monthly 

water production for calendar year 2014 is shown in Table 5.3 which is based on 
District data.  There were some errors and inconsistencies in the data; corrections and 

minor modifications were employed as needed and the results are believed to be 

within a few percent of the real value and sufficiently accurate for general planning 
purposes.  Production water totals are based on flowmeter totalizer readings that are 

recorded every several days.  Totals are manually logged and the collected data is 

later entered into a District spreadsheet. 

 

Spring flow in Table 5.3 is calculated as the metered intake production plus the weir 
overflow located at the intake structure.  Weir overflow height in inches is recorded at 

the same time and with the same frequency as the flowmeter readings.  The weir 

measurements are spot measurements; consequently, estimates of flow associated with 

the period since the last reading are estimated by using a formula that relates flow to 
weir overflow water depth and the assumption that flow is constant over that period.  

Since flow may not be constant, the overflow quantity is probably less precise than 

the flowmeter based quantity for the intake.  Table 5.3 is set up as a water balance 
to assist with the determination of unaccounted-for water in Section 5.4.  Actual 

metered customer usage is approximately 1/3 of the metered intake (production) 

water, with the balance consisting of overflow water at the reservoirs and 

unaccounted-for water.  Intake (production) varied little throughout the year (2014) 
with a monthly average of 1,228 gpm, a February low of 1,178 gpm (95.9 % of 

average), and an August high of 1,312 gpm (106.8 % of average).  This small 
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variation in monthly water production is a noted characteristic of the system and was 

discussed in previous master plans as far back as the 1963 Plan.  The limited variation 
is attributed to the high proportion of the water that is unaccounted-for or is 

discharged via overflows at the reservoirs.   

 

Table 5.3: Year 2014 Water Balance 
 

Month 
Spring Flow1 
(Minimum) 

Intake  
Production 

Weir 
Overflow 

Metered  
Usage2 

Reservoir 
Overflow and 

Unaccounted-for 
Water3 

a. gallons per day (gpd) 
January 2,851,391 1,701,618 1,149,773 493,356 1,208,262 
February 2,910,840 1,696,392 1,214,448 493,356 1,203,036 
March 4,056,951 1,717,470 2,339,481 498,852 1,218,618 
April 4,313,174 1,737,502 2,575,672 498,852 1,238,650 
May 3,996,038 1,756,086 2,239,952 595,311 1,160,775 
June 4,054,869 1,808,885 2,245,984 595,311 1,213,574 
July 3,519,694 1,832,395 1,687,299 458,290 1,374,105 
August 3,843,673 1,889,401 1,954,272 458,290 1,431,111 
September 3,740,426 1,814,310 1,926,116 591,230 1,223,080 
October 3,431,858 1,729,093 1,702,765 591,230 1,137,863 
November 3,253,566 1,801,335 1,452,231 568,279 1,233,056 
December 2,822,700 1,741,942 1,080,758 568,279 1,173,663 
b. gallons per minute (gpm) 
January 1,980 1,182 798 343 839 
February 2,021 1,178 843 343 835 
March 2,817 1,193 1,625 346 846 
April 2,995 1,207 1,789 346 860 
May 2,775 1,220 1,556 413 806 
June 2,816 1,256 1,560 413 843 
July 2,444 1,272 1,172 318 954 
August 2,669 1,312 1,357 318 994 
September 2,598 1,260 1,338 411 849 
October 2,383 1,201 1,182 411 790 
November 2,259 1,251 1,008 395 856 
December 1,960 1,210 751 395 815 

c. as percentage of production water 
January 167.6 100.0 67.6 29.0 71.0 
February 171.6 100.0 71.6 29.1 70.9 
March 236.2 100.0 136.2 29.0 71.0 
April 248.2 100.0 148.2 28.7 71.3 
May 227.6 100.0 127.6 33.9 66.1 
June 224.2 100.0 124.2 32.9 67.1 
July 192.1 100.0 92.1 25.0 75.0 
August 203.4 100.0 103.4 24.3 75.7 
September 206.2 100.0 106.2 32.6 67.4 
October 198.5 100.0 98.5 34.2 65.8 
November 180.6 100.0 80.6 31.5 68.5 
December 162.0 100.0 62.0 32.6 67.4 

1 Sum of Intake plus measured Overflow; does not include flow that may bypass. 
2 Metered usage is based on bi-monthly meter readings - usage is averaged over the two months. 
3 Intake minus Metered Usage. 
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5.4 UNACCOUNTED–FOR WATER 

 
District staff do not track water that is used but not metered, nor do they estimate and 

track water that is lost through identified leaks.  Overflows at the reservoirs are part of the 
historic and current means of regulating system pressure in the District’s system and, as 

currently configured, essential for its overall operation.  The overflows are metered: there is 

an overflow flowmeter (installed June 2013) on the overflow line at the Pine Grove 

Reservoir and an inlet and an outlet flowmeter on the Booth Hill reservoir (the overflow is 
computed as the difference between the two meters).  Strictly speaking, the overflows are 

quantified system uses and not lost or wasted water.  Table 5.4 includes the overflow 

quantities and uses a water balance calculation to determine the unaccounted-for water.  

Unaccounted-for water in the Crystal Springs Water District represents a combination of 
undocumented use (such as line or hydrant flushing), losses (that could be estimated) 

associated with major leaks that were discovered and repaired, and water lost through 

unknown leaks scattered throughout the system.  A certain amount of loss is inevitable and 
depends on many factors such as total pipe length, water usage, and water pressure.  OAR 

690-086-0150 (4)(e) requires a regularly scheduled and systematic leak detection 

program if an annual water audit indicates that leakage exceeds 10 percent. 

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

water is approximately 23 - 38% of production water.   

 
Table 5.4: Year 2014 Reservoir Overflow and Unaccounted-for Water 

 

Month 
Intake  

Production Metered Usage 
Booth Hill 
Overflow 

Pine Grove 
Overflow 

Unaccounted-for 
Water 

a. gallons per day (gpd) 
January 1,701,618 493,356 632,151 151,104 425,007 
February 1,696,392 493,356 605,612 141,988 455,436 
March 1,717,470 498,852 618,117 152,855 447,646 
April 1,737,502 498,852 627,933 132,398 478,319 
May 1,756,086 595,311 660,113 104,312 396,351 
June 1,808,885 595,311 566,181 91,349 556,044 
July 1,832,395 458,290 546,970 136,880 690,255 
August 1,889,401 458,290 612,355 118,843 699,913 
September 1,814,310 591,230 637,186 117,930 467,964 
October 1,729,093 591,230 626,623 121,037 390,203 
November 1,801,335 568,279 615,336 133,659 484,061 
December 1,741,942 568,279 630,235 130,471 412,957 
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b. gallons per minute (gpm) 
January 1,182 343 439 105 295 
February 1,178 343 421 99 316 
March 1,193 346 429 106 311 
April 1,207 346 436 92 332 
May 1,220 413 458 72 275 
June 1,256 413 393 63 386 
July 1,272 318 380 95 479 
August 1,312 318 425 83 486 
September 1,260 411 442 82 325 
October 1,201 411 435 84 271 
November 1,251 395 427 93 336 
December 1,210 395 438 91 287 

c. as percentage of production water 
January 100.0 29.0 37.2 8.9 25.0 
February 100.0 29.1 35.7 8.4 26.8 
March 100.0 29.0 36.0 8.9 26.1 
April 100.0 28.7 36.1 7.6 27.5 
May 100.0 33.9 37.6 5.9 22.6 
June 100.0 32.9 31.3 5.1 30.7 
July 100.0 25.0 29.9 7.5 37.7 
August 100.0 24.3 32.4 6.3 37.0 
September 100.0 32.6 35.1 6.5 25.8 
October 100.0 34.2 36.2 7.0 22.6 
November 100.0 31.5 34.2 7.4 26.9 
December 100.0 32.6 36.2 7.5 23.7 

 

 

5.5 CURRENT WATER DEMANDS  
 

Current (year 2015) water demands are conservatively estimated from recent (year 2014) 

metered customer data primarily to establish a basis for projecting future water demands. 
Average day demand (ADD) is estimated at 540,000 gpd. Maximum month demand 

(MMD) is estimated at 700,000 gpd based on a peaking factor of 1.3. Maximum day 

demand (MDD) is estimated at 920,000 gpd based on an estimated maximum day 
peaking factor of 1.7. 

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

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

typical residential unit in one day.  Non-residential water consumption or demand can be 

characterized by dividing the non-residential use by the typical residential use to 
determine the number of residential equivalents.  The total number of EDUs for a district 
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includes both the number of residential units and the number of residential equivalents (for 

the non-residential customers or uses).  The actual methodology for calculating EDUs may 
vary from year to year and community to community.  For Crystal Springs Water District in 

the year 2014:  

Residential water usage = 298,485 gpd 

Number of residential units = 1,987  

gpd per residential unit = 150.2 
 
   Total metered usage = 534,236 gpd 

   Divide by 150.2 gpd/residential unit to get total EDUs = 3,557 EDUs 

   Year 2014 EDUs = 3,557 

   Year 2015 EDUs = 3,585 (based on estimated 0.8% growth) 

 

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

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

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

Current EDUs (equivalent dwelling units): 3,585 
For a range of N (> 500): C = 1.6 and F = 225 
MDD = 920,000 gpd/3,585 EDUs = 256.6 gpd/EDU 
PHD = (256.6/1440)[(1.6)(3,585)+225]+18 = 1,080 gpm = 1,550,000 gpd 

 

Estimated current (year 2015) customer water demand and associated peaking factors are 

summarized in Table 5.5.   

 

Table 5.5: Estimated Current (Year 2015) Customer Water Demand  
 

 

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

ADD   540,000      102 150.2      1.0 
MMD   700,000      133 195.3      1.3 
MDD   920,000      174 256.6      1.5 
PHD 1,550,000      294 432.4      2.9 
 1 5,277 persons. 

2 3,585 EDUs. 
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5.6 WATER CONSERVATION 
 

The District has not completed a water conservation and management plan, nor have they 

been required to complete one.  The District does not have a conservation program; 
however, the District does have certain policies which encourage conservation.  Use of 

water for irrigation purposes is prohibited.  The District’s rate structure encourages 

conservation since billings are primarily based on usage.  Customers can benefit financially, 

through reduced billings, by implementing conservation measures that reduce their 
consumption. 

 

District policies include the right to restrict water or give preference in the event of a water 

shortage.  The District also reserves the right to refuse or discontinue water service to 
premises if there is wasteful or negligent water use that seriously affects the general 

service needs of the District.  

 

At some point, the District may be required to complete a water management and 

conservation plan (prepared in accordance OAR 690-86-140 and submitted to the 
Oregon Water Resources Department).  The requirement is often included as a condition on 

documents related to water rights.  

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

elimination of the reservoir overflows and reduction of unaccounted-for water would 

significantly reduce overall water system demand in terms of production water passing 
through the intake.   

 
5.7 PROJECTED WATER SYSTEM GROWTH 

 
Projected water system growth is anticipated to approximately match that of projected 

population growth. A 0.8 % average annual growth rate (AAGR) is used throughout.  This 
growth does not include impacts of major changes to the water system that would occur if 

other districts (such as Odell or Parkdale) were assimilated, or if a large commercial or 

industrial facility with high water demands was developed in the District.   
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5.8 PROJECTED WATER DEMAND 
 

 

5.8.1 Projected Customer Water Demand 

Projected customer water demands for the Crystal Springs water system are shown in 
Table 5.6.  All parameters noted, except PHD, increase by 0.8% per year for general 

planning purposes and represent an average over the planning period.  Actual system 
growth may be much more rapid, or slower, at times and as such could impact timing of 

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

 

Table 5.6: Projected Customer Water Demands 
 

Year Population EDUs 

Water Demands 

Average Max. Month Max. Day Peak Hour 
   gallons per day x 1,000 

2014 5,186 3,557 530 690 910 1,540 
2015 5,277 3,585 540 700 920 1,550 
2020 5,440 3,731 560 730 950 1,610 
2025 5,661 3,883 580 760 990 1,670 
2030 5,891 4,040 610 790 1,030 1,730 
2035 6,131 4,204 630 820 1,070 1,800 

   gallons per minute (gpm) 

2014 5,186 3,557 370 480 630 1,070 
2015 5,277 3,585 370 490 640 1,080 
2020 5,440 3,731 390 510 660 1,120 
2025 5,661 3,883 400 530 690 1,160 
2030 5,891 4,040 420 550 720 1,200 
2035 6,131 4,204 440 570 750 1,250 

All water demand figures rounded. 
 

5.8.2 Projected Water System Production Demand 

Projected water system demands for the system as a whole including customer usage, 
reservoir overflows, and unaccounted-for water are shown in Table 5.7.  Peak hour 

demands may be met by a combination of waters from storage and production water from 

the intake.  The 2035 maximum day demand is 1,600 gpm.  This is less than the minimum 
monthly spring flow noted in Table 5.3 (1,960 gpm). 
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Table 5.7: Projected Water System Demands1 
 

Year 

Water Demands 

Average Max. Month Max. Day Peak Hour 
 gallons per day x 1,000 

2014 1,770 1,930 2,140 2,770 

2015 1,770 1,930 2,150 2,780 

2020 1,800 1,960 2,190 2,840 

2025 1,820 1,990 2,230 2,900 

2030 1,840 2,020 2,270 2,970 

2035 1,870 2,060 2,310 3,040 

 gallons per minute (gpm) 

2014 1,230 1,340 1,490 1,920 

2015 1,230 1,340 1,490 1,930 

2020 1,250 1,360 1,520 1,970 

2025 1,260 1,380 1,550 2,010 

2030 1,280 1,410 1,570 2,060 

2035 1,300 1,430 1,600 2,110 

1 Projected customer demand plus annual averages for: Booth Hill overflow of 584,510 gpd, Pine Grove 
overflow of 120,375 gpd and unaccounted-for water of 441,556 gpd. 

All figures rounded. 

  

 

 

 

 

 

 

 

 

 

 



 5:12 PACE | CRYSTAL SPRINGS WATER DISTRICT | WATER MASTER PLAN: SECTION 6 | WATER SYSTEM ANALYSIS 

[This page intentionally left blank.]



 

 

PACE | CRYSTAL SPRINGS WATER DISTRICT | WATER MASTER PLAN: SECTION 6 | WATER SYSTEM ANALYSIS 6:1 

 

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 5.7. 

 
The resulting water demand projections are conservative based on the projected 0.8% 
average annual growth rate (AAGR) and the assumption, for planning purposes, that 

conservation considerations will not be used to reduce projected water demands.  Metered 

customer demand is reasonable, but unaccounted-for water losses are relatively high; 
consequently, continued efforts at leak detection and correction are needed.  Water 

conservation associated with the correction of water system deficiencies could result in 

significant reductions in system water demand as measured at the intake meter.  Reduction 
or elimination of overflows at the reservoirs would also significantly reduce system water 

demand.  Water losses tend to increase over time; consequently, some level of effort is 

required just to maintain the current levels. 

 

6.3 SOURCE AND WATER RIGHTS – RECOMMENDATIONS 
 
6.3.1 Spring Source 
Available spring flows are well above projected year 2035 maximum day water system 
demand of 1,600 gpm; consequently there are no capacity issues with the source.   

 
District water rights total 7.15 cfs (3,209 gpm); however, only 1.0 cfs (449 gpm) has been 

certficated.  Permit 29377 has been extended to October 1, 2028 and will require action 
prior to that date to either develop the right or seek another extension.  Permit 34196 has 

been extended to October 1, 2058 and will not require attention within the 20-year 

planning period. 
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6.4 WATER QUALITY 

 
In general, water quality in Crystal Springs is excellent (see Section 3.11 for discussion). 

There are no specific water quality recommendations other than diligence in meeting 
regulatory requirements. 

 
6.5 CAPACITY 
 

6.5.1 General 
Water system capacity is currently a significant issue primarily in the context of meeting 
local reservoir storage and fire flow requirements.  Capacity, as it pertains to specific 

elements (supply, distribution, pumping, and storage), is discussed in Section 6.7. 

 
6.5.2 Hydraulic Model 
A hydraulic model of the water system was developed primarily to assess general capacity 
and capabilities of the water system.  The model was created using InfoWater, a hydraulic 

modeling program developed by Innovyze, Inc. of Monrovia, California.   
 

The model includes 988 pipes, 866 nodes, 50 valves (47 existing pressure reducing, 
pressure relief, and pressure sustaining valves; 3 proposed PRVs), and 4 storage reservoirs 

(Pine Grove, Booth Hill, proposed “West Side”, and proposed “South”).   

 

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 average annual temperatures that will result in 
increased glacial melt and consequent recession of the glaciers.  Flow in Crystal Spring is 

understood to be significantly influenced by snow and glacier meltwater.  As the glaciers 

recede, less meltwater will be created, implying that flow in Crystal Spring will diminish 
during the summer and fall when recharge from precipitation is nominal.  Current intake 

production is approximately 60% of spring flow and actual metered customer consumption 

is approximately 15% of spring flow.  Reducing or eliminating the reservoir overflows and 

unaccounted-for water could buffer the impact of potentially lower water availability in 
Crystal Spring in the future.  
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6.6.2 Slides 
Slides and slumps are not uncommon in the area.  Avoidance of known problem areas is the 

obvious solution but may not be possible based on local service requirements, limited 

alternatives for infrastructure location, and limited knowledge of the slide potential in any 
given area.  Engineered solutions may be possible, but will require geotechnical evaluations 

of the sites in question.  Slides often occur on a geological time scale; consequently, 

problems may not occur until well into the constructed life of the infrastructure. 

 
6.6.3 Earthquakes 
The Hood River County Natural Hazards Mitigation Plan (August 2012) includes a detailed 
discussion of earthquakes and potential impacts in Hood River County.  (The Plan is 

available on the County’s website.)  Expected losses in Hood River County associated with 
a magnitude 8.5 Cascadia Subduction Zone earthquake off the Oregon Coast include: no 

casualties or deaths, no buildings extensively damaged, but over $3.8 million in economic 

damage.  The 2012 Plan concludes that there is a moderate probability for a damaging 

earthquake during the next 50 years and that Hood River County has moderate 
vulnerability to that earthquake.  The Plan assigns a moderate risk rating to earthquakes in 

Hood River County.   

 
Critical facilities are designed to meet seismic code requirements, but the code has changed 
over the years; consequently, older structures, reservoirs in particular, may not meet current 

code requirements.  In addition to direct damage to pipelines and reservoirs, earthquakes 
can also trigger landslides that may cause additional damage. 

 
6.6.4 Infrastructure Deficiencies 
This is a very broad category with most of the specifics more appropriately discussed 
elsewhere (Section 6.7).  Some general comments are warranted here.  Older systems often 

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

harbor undetectable material deficiencies that could result in unforeseen and catastrophic 

failures.  For Crystal Springs, the general concern is focused on aging water mains and 

potential for main breaks in higher pressure areas or in areas experiencing higher 
pressures as a result of new construction or PRV adjustments.   
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6.6.5 Security 
All water systems have particular susceptibilities to security issues, and these issues are 

typically addressed in a vulnerability assessment and emergency response plan. System 

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

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

Additional elements can be developed as warranted during the preliminary design phase 
of project development. 

 

6.7 INFRASTRUCTURE 
 
6.7.1 Water Supply 
Capacity of the water supply system is adequate for Crystal Springs during the planning 

period.  There are no specific recommendations, other than regular inspections and 
maintenance, and timely replacement of treatment system components in accordance with 

need.  Replacement of the perforated collector piping associated with the Crystal Spring 

source will need to be addressed in the next 20-year master planning cycle. 
 
6.7.2 Storage 

6.7.2.1 Capacity Analysis 

Total storage capacity of the existing reservoirs is 1,100,000 gallons (Table 6.1).   
 

  Table 6.1: Existing Reservoir Storage Capacity  
 

Existing Reservoirs Volume (gallons) 

Booth Hill 700,000 
Pine Grove 400,000 

Total 1,100,000 

 

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

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

is 3,000 gpm for 3 hours (540,000 gallon reserve). Table 6.2 projects storage 

capacity for the District as a whole.  Additional capacity is needed throughout 

the planning period. 
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  Table 6.2: Projected District Reservoir Capacity Needs  
 

 Average Day 
Demand 
(ADD) 
(mgd) 

3x ADD 
(mgd) 

Reservoir 
Volume 

Needed at 
3xADD + FF 

(MG) 

Existing 
Reservoir 
Volume 
(MG) 

Additional 
Volume 
Needed 
(MG) 

 

 

  District Total 2015 0.540 
 

1.62 2.16 1.10 1.06 
District Total 2020 0.560 1.68 2.22 1.10 1.12 
District Total 2025 0.580 1.74 2.28 1.10 1.18 
District Total 2030 0.610 1.83 2.37 1.10 1.27 
District Total 2035 0.630 1.89 2.43 1.10 1.33 

 
 

The recommended storage volume is consistent with prior master plans; 

however, the methodology varies somewhat.  The 1991 Plan used the same 

basis of 3xADD plus FF, but fire reserve was based on the District’s objective at 

that time of providing 500 gpm for two hours (60,000 gallons).  With 

allowances for growth, the recommended total storage in the1991 Plan was 

2.1 MG.  The 2006 Plan used 2xADD plus FF plus an equalization allowance 

of 0.2xADD.  The fire reserve in the 2006 Plan was based on 3,000 gpm for 

two hours.  A total storage volume of 2.281 MG was recommended for year 

2025 (the design year).  Both the 1991 Plan and the 2006 Plan used metered 

customer usage as the basis for the computation.  The District is working toward 

the elimination of the reservoir overflows and in reducing unaccounted-for 

water; consistent with these objectives, the current plan also bases the 

computation on metered customer demand.  An equalization allowance is not 

explicitly included; an allowance for equalization is implicit in the 3xADD 

methodology.   The current recommendation uses a fire reserve based on 

3,000 gpm for three hours in accordance with current fire code standards. 

 

6.7.2.2 Additional Reservoir Storage 
Previous District Master Plans proposed two new reservoirs: a new 500,000 

gallon reservoir south of Kollas road and west of Odell Creek, and a new 

800,000 gallon reservoir off Cooper Spur Road near Evans Creek Drive.   

These have been renamed in this Water master Plan Update as “West Side 

Reservoir” and “South Reservoir” respectively.  Site locations for the two 
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reservoirs are currently being identified by District staff and, while in the 

general areas identified in the previous plans, some of the locations considered 

do not necessarily correspond to the more site specific names used in the 

previous plans.  Proposed maximum water surface elevations are 

approximately 1,280 feet for the West Side Reservoir and 2,420 feet for the 

South Reservoir.  Table 6.3 and Table 6.4 provide opinions of probable cost 

for the two reservoirs.  Note: costs include an allowance for the associated 

transmission mains.  The costs are based on the locations noted in the previous 

Plans – alternate sites will require modifications of the costs to reflect the 

different site, access, and transmission requirements.  Land acquisition costs 

have not been included in Tables 6.3 and 6.4 – these could be significant for 

some sites. 
 

  Table 6.3: West Side 500,000 Gallon Reservoir - Opinion of Probable Cost1  
 

Item Quantity Units Unit Cost Total Cost2 

Mobilization 1 LS $70,000 $70,000 
Site Preparation 1 LS $40,000 $40,000 
Reservoir (nominal 500,000 gallon) 500,000 Gal. $0.90 $450,000 
12-inch Transmission Main 5,200 LF $180 $936,000 
Misc. Pipe, Valves, connections 1 LS $50,000 $50,000 
Electrical and Telemetry 1 LS $35,000 $35,000 
Misc. Site Restoration 1 LS $20,000 $20,000 
Construction Subtotal    $1,601,000 
     
Contingencies @ 20%    $320,000 
Geotechnical    $20,000 
Engineering and Construction Observation @ 20%  $320,000 
Legal and Administration @ 5%    $80,000 
OPC Total    $2,341,000 

 
1Based on 2006 plan location. 
2 Totals rounded to nearest $1,000. 
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  Table 6.4: South 800,000 Gallon Reservoir - Opinion of Probable Cost1  
 

Item Quantity Units Unit Cost Total Cost2 

Mobilization 1 LS $80,000 $80,000 
Site Preparation 1 LS $40,000 $40,000 
Reservoir (nominal 800,000 gallon) 800,000 Gal. $0.90 $720,000 
12-inch Transmission Main 1,000 LF $180 $180,000 
Misc. Pipe, Valves, connections 1 LS $50,000 $50,000 
Electrical and Telemetry 1 LS $35,000 $35,000 
Misc. Site Restoration 1 LS $20,000 $20,000 
Construction Subtotal    $1,125,000 
     
Contingencies @ 20%    $225,000 
Geotechnical    $20,000 
Engineering and Construction Observation @ 20%  $225,000 
Legal and Administration @ 5%    $56,000 
OPC Total    $1,651,000 

 
1Based on 2006 plan location. 
2 Totals rounded to nearest $1,000. 

 

6.7.2.3 Deficiencies 
The reservoirs were recently (November 2014) cleaned and inspected and are in 

very good condition with few deficiencies (see Section 3.5).  The deficiencies can be 

addressed as part of general water system maintenance. 
 

6.7.3 Distribution and Transmission 

6.7.3.1 General 
An assessment of Crystal Spring’s distribution and transmission system was developed 

primarily through map review, review of recent construction and improvements, 

modelling, and information from staff on problem areas.   

 

6.7.3.2  Model Set-up and Calibration 
The Crystal Springs Water District water system was modeled in order to perform an 

analysis of the existing water system, future demand scenarios, and recommended 

improvements.   The hydraulic model was developed for this Water System Plan by 

using the District’s current GIS data for the water system, including waterlines and 

vault stations, County and State Lidar data for the area, and a compilation of fire 

hydrant data from the local fire Districts. 
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A steady state hydraulic model was run using the spring and the storage tanks as the 

source of supply for the system.  The storage tanks were modeled as completely full, 

Booth Hill at a water level of 24 feet and Pine Grove at a water level of 16 feet, 

since they are both typically overflowing.  All existing main and bypass valves 

settings and locations were imported from GIS data.  Pipe locations, lengths, 

diameters, and materials were imported from GIS data.  The system contains a 

variety of pipe materials: steel, iron, galvanized, and plastic, of varying ages.  Since 

the condition of each of these pipes varies, even those of the same material, a single 

roughness coefficient (C-value) of 135 was used for all pipes within the system as the 

starting point.  

 

Once the model was built, it was calibrated against real system data.  The current 

average day demand (ADD) scenario with a spring flow of 1,230 GPM was used for 

calibration of the model.  Demand and unaccounted for water quantities were 

combined and divided evenly among nodes throughout the District.  During ADD, the 

smaller of a main and bypass valve is typically open.  Thus, the larger of two valves 

in parallel at any location within the system was set as closed.  The spring flow 

entering the system varies based on the amount of water being used within the system 

and the amount overflowing from the reservoirs.  The model was adjusted (demand, C 

factor, and valve settings) until the spring flow, the overflow volume from Pine Grove, 

and the overflow volume from Booth Hill were all approximately equal (within 5 per 

cent) to their current average values. 

  

After initial calibration, low pressure areas within the model that exist during ADD 

were also confirmed with the District staff.  Similarly, certain valves within the system 

are often closed during ADD.  The District also provided fire flow data collected from 

the Parkdale Fire District between 2013 and 2014.  For fire flow tests within the 

model, the smaller of two valves in parallel at any location within the system was 

closed.  Exact conditions and flows within the system during the fire flow tests were 

not known, but the static and dynamic pressure along with fire flow at each hydrant 

was recorded.  

  

Some hydrant flow test data matched up well with the model results, while others 

varied.  For the hydrants that did not correspond, the model tended to underestimate 

the amount of flow available.  Adjusting the C-factor only provided minimal 

difference, and it was decided to leave it as a single value.  There were also some 
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discrepancies in elevation between the field data and Lidar data.  Because the 

model was built using best available technology (GIS databases and Lidar) and 

because the fire flow estimates were conservative where it did not match the hydrant 

flow tests, it was determined that the model was calibrated for purposes of this study. 

6.7.3.3  Model Results and Analysis 
With the model calibrated, demand scenarios were run modeling existing 

infrastructure and with proposed improvements.  The model was run for maximum 

day demand plus fire flow for existing and 2035 conditions.  The results for selected 

locations in the existing and future system are indicated in Table 6.5 on the following 

page.  The selected locations are indicated on Figure 6.1. 
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Table 6.5: Water System Model Results Existing System Future System with CIPs
Target Fire Flow Availability (gpm) Fire Flow Availability (gpm)

Fire Flow with 20 psi residual with 20 psi residual
(gpm) at node in system at node in system Comments 

1 J940 London Dr and Jordan Rd Upper 1000 >1000 >1000 >1000 >1000
2 J858 Cooper Spur Rd near London Dr Upper 1000 751 489 >1000 >1000
3 J1076 Culbertson Dr near Cooper Spur Rd Upper 1000 637 358 >1000 >1000
4 J1504 Baseline Dr and Allen Rd Upper Hood 3000 308 308 >3000 >3000
5 J108 Hess Rd and N Hess Rd Upper Hood 1000 551 551 552 552 on 4" line
6 J830 Hwy 35 and Cunningham Dr Upper Hood 2000 >2000 1779 >2000 >2000
7 J452 Allen Rd and Woodworth Dr Upper Hood 1000 904 773 >1000 >1000
8 J82 Trout Creek Ridge Rd south of Woodworth Dr Upper Hood 1000 328 328 617 617 on 6" dead end line
9 J1074 West end of Baldwin Creek Dr. Upper Hood 1000 >1000 >1000 >1000 >1000
10 J158 Miller Rd and Harriet Dr Upper Hood 1000 >1000 >1000 >1000 >1000
11 J76 Trout Creek Ridge Rd and McCrum Dr. Trout Creek 1000 500 500 978 697 8" looped line fed by 6" line
12 J696 Dee Highway near Billings Rd Trout Creek 1000 593 550 >1000 709 6" looped line fed by 6" line
13 J738 Green Mountain Drive Middle Valley 1000 388 388 494 494 high elevation
14 J1824 Hwy 35 and Neal Creek Rd Middle Valley 3000 1824 1166 2197 954 on 10" line; nearby high elevation
15 J494 Hwy 35 and Endow Dr Middle Valley 1000 >1000 >1000 >1000 >1000
16 J190 Furrow Dr and Willow Flat Rd Booth Hill 1000 686 686 >1000 >1000
17 J2064 Bear Ridge Dr Booth Hill 1000 >1000 808 >1000 >1000
18 J184 Hwy 35 and Willow Flat Rd Booth Hill 1000 >1000 >1000 >1000 >1000
19 J262 Centralvale Dr and WyEast Rd Odell South 1000 456 456 >1000 >1000
20 J266 Sylvester Dr Odell South 1000 300 300 >1000 >1000
21 J642 Dee Hwy and Summit Dr Odell 1000 536 536 >1000 >1000
22 J1002 Davis Drive and Odell Hwy Odell 2000 >2000 N/A >2000 2000
23 J1524 Stadelman Dr Odell 3000 1806 N/A >3000 >3000
24 J514 Neal Mill Rd and Lower Mill Rd Odell 3000 980 757 >3000 >3000
25 J1020 Chevron Dr and Willow Rd Odell 3000 2105 N/A >3000 >3000
26 J330 Ehrck Hill Dr and Lingren Rd Odell 1000 712 712 >3000 >3000
27 J540 WyEast Rd north of Chamberlain Dr Odell 1000 >1000 >1000 >1000 >1000
28 J1808 Fir Mountain Loop Odell 1000 150 150 384 384 on 4" line
29 J2066 Wells Dr Odell 1000 412 412 >1000 >1000
30 J246 Glass Rd west of Eastside Rd Odell 1000 396 396 >1000 >1000
31 J1416 Dethman Ridge Rd and Webster Rd Pine Grove 1000 646 646 >1000 >1000
32 J634 Mason Rd west of Eastside Rd Pine Grove 1000 >1000 678 >1000 >1000
33 J426 East end of Paasch Dr. Pine Grove 1000 475 251 >1000 1000
34 J754 Old Dalles Rd near Oakridge Dr Pine Grove 1000 N/A N/A N/A N/A high elevation; residual pressure <20 psi
35 J734 Eastside Rd near Panorama Pt Pine Grove 1000 399 N/A >1000 930
36 J730 Highline Rd Lower 1000 280 N/A >1000 930
37 J1092 Highline Rd and Riverview Dr Lower 1000 275 N/A >1000 930

Item Node Location Zone



[This page intentionally left blank.]



U T

U T

[ Z<!(H!(H!(H!(H

!(H

!(H!(H!(H

!(H

!(H
!(H

!(H

!(H
!(H

!(H

!(H

!(H!(H

!(H
!(H

!(H

!(H
!(H

!(H
!(H

!(H
!(H

!(H

!(H!(H !(H

!(H!(H!(H

!(H

!(H!(H!(H!(H!(H!(H!(H !(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H!(H
!(H

!(H

!(H

!(H !(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H !(H

!(H
!(H

!(H !(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H
!(H

!(H

!(H

!(H
!(H

!(H
!(H

!(H
!(H

!(H
!(H

!(H
!(H

!(H
!(H

!(H !(H

!(H
!(H

!(H
!(H

!(H !(H!(H
!(H

!(H !(H

!(H

!(H!(H !(H
!(H

!(H

!(H

!(H

!(H

!(H !(H

!(H

!(H
!(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H

!(H !(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H !(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H
!(H

!(H

!(H

!(H
!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H !(H

!(H !(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H

!(H !(H

!(H

!(H
!(H

!(H
!(H

!(H

!(H

!(H

!(H !(H

!(H !(
H

!(H !(H

!(H

!(H

!(H !(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H

!(H
!(H

!(H

!(H
!(H

!(H

!(H
!(H

!(H

!(H

!(H!(H

!(H

!(H !(H

!(H !(H

!(H

Pi
ne

 G
ro

ve
 R

es
er

vo
ir

40
0,

00
0 

G
al

lo
ns

O
ve

rf
lo

w
 E

le
va

tio
n 

1,
03

0 
ft

B
oo

th
 H

ill
 R

es
er

vo
ir

70
0,

00
0 

G
al

lo
ns

O
ve

rf
lo

w
 E

le
va

tio
n 

1,
68

0 
ft

O
de

ll 
S

ys
te

m

C
ry

st
al

 S
pr

in
g

1,
00

0 
1,

28
0

1,
28

0
1,

68
0

 7
45

 
1,

09
0

1,
68

0
1,

85
0

1,
85

0
2,

00
0

2,
00

0
2,

42
5

C
O

LU
M

BI
A 

R
IV

ER

HOOD RIVER

HOOD RIVER

H
O

O
D

 R
IV

E
R

1,
60

0
2,

00
0

1,
28

0
1,

45
0

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

ft 
H

G
L

E
le

va
tio

n 
2,

42
5 

ft

14
50

18
50

ft 
H

G
L

10''

12''

14''

6''

4''

2''

1''

8''

3''

5''

1.50''

1.5''

1.2
5''

0.7
5''

6'' 6''

1.2
5''

4''

6''

1''

1''

1''

4''

2''

2''

4''

6''

1.2
5''

6''

1.2
5''

1''

4''

10
''

1''

1.2
5''

6''

4''6''

2''

2''

2''

2''

1''
1''

6''

6''

1''

2''

4''

1''

2''

6'' 1.2
5''

0.75''

4''

6''

2''

2''

1''

1''

1''

2''

6''

6''

1''
6''

6''

1''

0.75''

1''

1''

2''

2''

2''

4''

2''

1''

1''

0.75''

2''

1.25''

6''

6''

6''

1.5
0''

8''

1''

8''

4''

1''

3''

1''

2''

1''

10
''

6''

8''

4''

4''6''

1.2
5''

2''

4''

2''

6''

6''

6''

1.25''

1.50''

6''

6''

2''

1''

1''

1''

6''

1.25''

6''

6''

2''

1''

8''

1.2
5''

8''

2''

4''

10
''

3''

2''

1''

2''

1.25''

1''

1''

4''
4''

3''

2''

0.7
5''

1''

2''

0.7
5''

4''

8''

6''

1''

1.2
5''

1''

4''

1''

2''

1''

1''

1.2
5''

1.5
0''

1''

6''

1.5
0''

2''

6''

1''

1''

1''

1''

1''

6''

1''

1''

6''

3''

4''

1''

2''

4''

1''

6''

0.7
5''

4''

8''

1.5
0''

1''

6''

4''

6''

1.25''

1''

6''

6''

1''

2''

1.2
5''

1.2
5''

6''

1''
1''

6''

1''

6''

0.7
5''

0.75''

6''

4''

1''

6''

10''

1''

1''

1''
2''

1''

2''

2''

1.2
5''

1''

2''

1''

1''

4''

1''

1.5
0''

6''

1.2
5''

1''

1''

1.50''

8''

2''

4''

4''

6''

2''

3''

6''

6''

1''

1''

2''
1''

6''

6''

4''

1''

0.7
5''

4''

2''

2''

1''

0.7
5''

4''

6''

6''

8''
10

''

1''

4''
8''

2''

1''

6"

6"
4"

4"

4"
6"

10
"

2"

4"

8"

8"

4"

8"

6"

6"

6"

10"

6"
6"

6"

6"

4"

6"

4"
2"

4"

12
"

4"
6"

6"

14
"

14
"

4"

6"
10

"

6"

6"

8"

6"

6"

6''

2''

6''

 TOLL BRIDGE ROAD

 W
ILD D

OGW
OOD R

OAD

 MASSEE GRADE ROAD

N 
HE

SS
 R

OA
D

 LINGREN ROAD

 W
HI

SK
EY

CR
EE

K 
DR

IV
E

 RED GATE DRIVE

 M
CC

RU
M

 D
RI

VE

 B
LA

CK
BU

RN
 D

R
IV

E

 EASTSIDE ROAD

 EASTSIDE ROAD

 PAUL PARTLOW DRIVE

 IMAI SPUR

 W
ES

TW
O

O
D 

DR
IV

E

 MOSER ROAD

 O
AK

 R
ID

GE
 D

RI
VE

 ORCHARD ROAD  GILKERSON ROAD

 P
O

ST
 C

A
N

YO
N

 D
R

IV
E

 RED HILL ROAD

 METHODIST ROAD

 R
O

YA
L 

A
N

N
E 

D
R

IV
E

 FORDEN DRIVE

 F
A

IR
VI

EW
 D

R
IV

E

 B
EA

R
 R

ID
G

E 
D

R
IV

E

 VALENTINE DRIVE

 R
IO

RD
AN

 H
IL

L 
DR

IV
E

 BURL ROAD

 DAIRY WAY ROAD

 H
IS

TO
RI

C 
CO

LU
M

BI
A 

RI
VE

R 
HI

G
HW

AY

 FRANKTON ROAD

 O
D

EL
L

H
W

Y

 W
O

O
D

W
O

R
TH

 D
R

IV
E

G
H

W
AY

 NEAL CREEK ROAD

 HESS ROAD

 MILLER ROAD

 H
O

O
D

 R
IV

ER
 H

IG
HW

AY

 MT. HOOD HIGHWAY

 ELDER ROAD

 G
RE

EN
 P

OI
NT

 R
OA

D

 REED ROAD

 G
OD

BE
RS

ON 
RO

AD

 F
IR

 M
O

U
N

TA
IN

 R
O

A
D

 GILHOULEY ROAD

 RIORDAN HILL DR

 M
C

IN
TO

SH
 D

R

 H
AY

S 
D

R
IV

E
 Y

O
R

K
 H

IL
L 

D
R

IV
E

 B
IN

NS
 H

IL
L 

DR
IV

E

 SMULLIN ROAD

 C
H

A
M

B
ER

LI
N

 D
R

 K
IN

G
SL

EY
 R

O
AD

 ALAMEDA ROAD

 LAURANCE LAKE DRIVE

 W
EL

LS
 D

R

 LIPPMAN ROAD

 M
A

S
O

N
 R

O
A

D

 P
A

A
SC

H
 D

R
IV

E

 CANYON ROAD

 L
O

N
D

O
N

 D
R

IV
E

 WEBSTER
ROAD

 SPERRY RD

 KOLLAS ROAD

 W
IL

LO
W

 F
LA

T
R

O
A

D

 L
EA

SU
R

E 
D

R
IV

E

 SCOTT ROAD

 B
R

O
O

K
SI

D
E 

D
R

 SUNSET ROAD

 S
K

YL
IN

E 
D

R

 ALDER ROAD

 K
LM

 D
R

 ALLEN ROAD

 B
ALD

W
IN

 C
REE

K D
RIV

E

 G
LA

SS
 D

R
IV

E

 D
AV

IS
 D

R

 SHUTE ROAD

 CLEAR CREEK ROAD

 RIVERDALE ROAD

 THOMSEN ROAD

 B
A

SS
LE

R
 D

R
IV

E

 F
R

A
ZI

ER
 D

R
IV

E

 A
U

B
ER

T 
D

R
IV

E

 M
A

G
G

IE
 L

N

 PUNCHBOWL ROAD

 COLLINS ROAD

 P
IN

E 
MONT

 D
RI

VE

 N
U

N
A

M
A

K
ER

 D
R

IV
E

 C
R

U
SH

ER
 D

R
IV

E

 B
O

N
E

D
R

IV
E

 S
U

M
M

IT
 D

R
IV

E

 L
AV

A 
B

ED
 D

R
IV

E

 COUNTRY CLUB ROAD  K
EN

W
O

O
D

 D
R

IV
E

 AVENY ROAD

 S
W

YE
R

S 
D

R
IV

E

 E
H

R
C

K
H

IL
L 

D
R

IV
E

 ALEXANDER DRIVE

 P
H

EL
PS

 C
R

EE
K

 D
R

IV
E

 R
EDW

OOD R
OAD

 WYEAST ROAD

 E
VA

N
S 

C
R

E E
K

 D
R

IV
E

 FIR MOUNTAIN LOOP

 BONEBORO RD

 F
LE

TC
H

ER
 D

R
IV

E

 IM
A

I
R

O
A

D

 L
A

C
EY

D
R

IV
E

 M
IL

LE
R

R
O

A
D

 M
O

H
R

 D
R

 HALLIDAY ROAD

 A
IR

PO
R

T 
D

R
IV

E

 B
ER

RY
D

R
IV

E

 NEAL CREEK
ROAD

 BILLINGS RD

 E
NDOW

 D
RIV

E

 Q
U

IN
N

 D
R

IV
E

 S
TO

LT
Z

D
R

IV
E

 PIONEER ROAD
 DILLON ROAD

 C
O

LU
M

B
IA

 R
IV

ER
 H

IG
H

W
AY

 EASTSIDE ROAD

 JEANETTE ROAD

 RAWSON RD

 D
O

G
 R

IV
ER

R
O

A
D

 C
A

N
N

O
N

 D
R

IV
E

 O
R

C
H

A
R

D
 R

O
A

D

 S
C

H
U

LL
 D

R
IV

E

 N
AS

TA
SI

 D
RI

VE

 P
O

ST
 C

A
NY

O
N 

DR
IV

E

 R
ED

 H
IL

L 
R

O
A

D

 L
IP

PM
AN

 R
D

 CARTER ROAD

 ALAMEDA RD

 OLD PARKDALE ROAD

 A
LE

XA
N

D
ER

 D
R

 CENTRAL VALE DRIVE

 ODELL HIGHWAY

 MT. HOOD HIGHWAY

 O
LD

 D
AL

LE
S 

DR
IV

E

 COOPER SPUR

 BOOTH HILL

ROAD

 WYEAST RD

 COOPER SPUR

 E
LD

ER
 R

O
A

D

 C
EN

TR
A

L 
VA

LE
D

R
IV

E

 W
EL

LS
 D

R

 BOOTH HILL ROAD

 P
O

R
TL

A
N

D
 D

R
IV

E

 MT. HOOD HIGHWAY

 LOST LAKE ROAD

 MT. HOOD HIGHWAY

 G
ODBER

SO
N R

OA

 TROUT CREEK RIDGE ROAD

 GILHOULEY ROAD REED ROAD

 THOMSEN ROAD

 W
O

O
D

W
O

R
TH

 D
R

IV
E  BASELINE DRIVE

 LOST LAKE ROAD

 ALLEN ROAD

 DOG RIVER ROAD

 IMAI ROAD

 GREEN ROAD

 B
EL

M
O

N
T 

D
R

IV
E

 HOOD RIVER HIGHWAY

 C
U

LB
ER

TS
O

N
 D

R
IV

E

 FIR MOUNTAIN ROAD

 JORDAN ROAD

 KENWOOD DRIVE

 OLEARY ROAD

 REED ROAD

 CLEAR CREEK ROAD

 C
U

LB
ER

TS
O

N
 D

R
IV

E

 C
O

LU
M

BI
A 

RI
VE

R 
HI

G
HW

AY

 COOPER SPUR

 P
O

R
TL

A
N

D
 D

R
IV

E

 NEAL CREEK

ROAD

 B
IN

N
S 

H
IL

L 
D

R
IV

E

 L
O

ST
 L

A
K

E 
R

O
A

D

 B
A

SE
LI

N
E 

D
R

IV
E

 B
IN

N
S 

H
IL

L 
D

R
IV

E

 N
EA

L 
C

R
EE

K
R

O
A

D

 COUNTRY CLUB ROAD

 KINGSLEY ROAD

 HOOD RIVER HIGHWAY

 H
OOD R

IV
ER H

IG
HWAY

 WYEAST RD

 WYEAST RD

 MT. HOOD HIGHWAY

MT. HOOD HIGHWAY

 N
EA

L 
C

R
EE

K
R

O
A

D

 MT. HOOD HIGHWAY

 MT. HOOD HIGHWAY

 COOPER SPUR

 HOOD RIVER HIGHWAY

 S
UMMIT

DRIV
E

 OLD PARKDALE ROAD

 C
O

LU
M

B
IA

 R
IV

ER
 H

IG
H

W
AY

 BASELINE DRIVE

 D
ET

H
M

A
N

 R
ID

G
E 

D
R

IV
E

 HOOD RIVER HIGHWAY

 EHRCK HILL DRIVE

 B
A

R
R

ET
T 

D
R

IV
E

 H
U

TS
O

N
 D

R
IV

E

 O
LE

A
RY

 R
O

A
D

 L
O

ST
 L

A
K

E
R

O
A

D

 D
ET

HM
AN

RI
DG

E 
DR

IV
E

 E
H

R
C

K
 H

IL
L 

D
R

IV
E

 F
U

R
R

O
W

 D
R

IV
E

M
AY

 S
TR

EE
T

" B

")
" B" B

" B" B" B" B
")

" B

" B

")

")

" B
" B

")
" B

" B" B" B")

" B

" B " B

")

" B

")

" B

") " B

" B

")

" B

" B

" B

" B

" B

" B

+
+

++

+

+
+

+

+
+

+
+

+

++
+

+

+
+

+

+

+
+

+
+

+

+

+

+
+

+

+

+

+

+

+

+

9

8

7
6

5

4 3

2
1

37

36

34

33
32

31
30

29

28

27

26

25
24

23
22

21

20
19

18
17

16
15 14

13

12
11

10

35

J:\UtilityDistrictsAndCompanies\CrystalSpringsWaterDistrict\GIS\arcmapdocs\ModelFireFlowNodes_24x36_2015.mxd

Fi
gu

re
 6

.1
M

od
el

 F
ir

e 
Fl

ow
 N

od
es

C
ry

st
al

 S
pr

in
gs

 W
at

er
 D

is
tr

ic
t

")§

Pr
es

su
re

 R
ed

uc
in

g 
Va

lv
e

")
R

el
ie

f V
al

ve

Fr
ee

w
ay

/H
ig

hw
ay

H
oo

d 
R

iv
er

Pr
es

su
re

 Z
on

e 
Bo

un
da

ry

Pr
es

su
re

Zo
ne

s

U T
R

es
er

vo
ir

H
yd

ra
nt

! (H

Lo
ca

l S
tre

et

D
is

tri
ct

 B
ou

nd
ar

y

W
at

er
 M

ai
n

+
Fi

re
 F

lo
w

 N
od

es

[ Z<
C

ry
st

al
 S

pr
in

g



[This page intentionally left blank.]



 6:15 PACE | CRYSTAL SPRINGS WATER DISTRICT | WATER MASTER PLAN: SECTION 6 | WATER SYSTEM ANALYSIS 

In general, the model showed that there are several areas of low pressure and low 

fire flow within the District.  This is related to a large degree with undersized pipe 

which limits the flow.  Undersized pipe will have extremely high velocities and 

headloss during a fire event.  Previous analysis have been for the District to provide 

lower fire flow than is currently the goal.  Thus, the smaller pipe sizes may have been 

more adequate.  Also, given the high pressure in areas throughout the system, smaller 

diameter pipes help to keep residual pressure within an acceptable range.  However, 

providing 1,000 gpm fire flow through 6-in diameter pipe and 2,000 gpm through a 

10-inch diameter pipe is difficult due to high headloss. 

The recommended improvements were able to address several key deficiencies within 

the existing system.  Some of these improvements were carried over from previous 

Water System Master Plans and address areas that have had problems for years.  

Adding a West Side Reservoir near Odell and connecting to the system with a 12-

inch diameter pipe allow the District to significantly improve fire flows to Odell and 

the industrial area.  Upsizing the main line connecting the Booth Hill Reservoir with 

Odell and looping the industrial area near Neal Creek Mill allow the District to fully 

provide 3,000 gpm to this area.  Similarly, upsizing portions of the system along 

Highway 35 near Booth Hill help to provide increased flow to all of the District north 

of this area. 

Upsizing numerous 4-inch diameter pipes throughout the District will provide 

increased fire flow to desired levels, as can be seen on Furrow Drive, Dethman Ridge 

Drive, Glass Drive, Wells Drive, and elsewhere.  Many of these are older pipes in 

need of replacement, and multiple upsized lines will add system redundancy.  In 

areas such as along Centralvale Drive and Wyeast Road, the increased pipe size 

both improved fire flow and removed a section with flow velocities above 6 ft/sec 

during normal conditions. 

Adding a South Reservoir provides a level of redundancy and fire protection for the 

southern portion of the District.  Along with upsizing several key waterlines, this would 

allow the District to fully provide industrial fire flow to Parkdale in the future. 

Model results also show that there are problem areas within the existing and future 

systems which the proposed improvements cannot completely alleviate.  Some fire 

hydrants are on 4-inch diameter lines, such as on Hess Road and Fir Mountain Loop.  
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These hydrants cannot provide 1,000 gpm, even if pipes are upsized upstream as 

recommended.  Similarly, hydrants fed by a single 6-inch diameter line, such as those 

on Trout Creek, will have improved flow with recommended improvements, but may 

still be unable to provide 1,000 gpm.  The industrial area near Neal Creek Road and 

Highway 35 had improved flow with proposed improvements, but the area is fed 

primarily by a 10-inch diameter line.  Other areas of the District, such as on Green 

Mountain Road and Old Dalles Road, struggle to provide a residual pressure of 20 

psi due to significant elevation increases.  Adding pumps or localized reservoirs 

would be the only way to address these deficiencies. 

As proposed improvements are implemented and pipe sizes are increased and 

reservoirs added, pressures will go up downstream.  The PRV settings upstream of 

these pipes will need to be adjusted on a case by case basis to keep pressures within 

an acceptable range, and new PRVs are included with the proposed improvement 

where needed. 

6.7.3.4 Unaccounted-for Water 

Unaccounted-for water losses currently total 23 - 38% and indicate that the water 

system has excessive losses.  Normally leak detection would be recommended; 

however, reducing the losses through leaks would likely increase the overflows at the 

reservoirs.  The District is currently evaluating the feasibility of eliminating the 

overflows.  Elimination of the overflows should be followed with system-wide leak 

detection.  Follow up replacement of leak-prone lines should also reduce water losses 

as well as O&M costs associated with emergency main repairs. 

6.7.4  Pumping 
There are no existing pump stations in the District. 

6.7.5 SCADA and Telemetry 
The District has a basic hard-wired telemetry system at the spring for the sodium 
hypochlorite generator, which includes an autodiater.  There is no SCADA or telemetry 

which links the entire water system.  All data is collected and transcribed manually.  The 

District is currently evaluating the feasibility of eliminating the reservoir overflows.  Part of 

this evaluation includes consideration of adding SCADA and telemetry. 
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6.8 WATER SYSTEM MANAGEMENT 

6.8.1 Planning 
The District does not have a Water Conservation Management Plan (WMCP) and has not 

been required to complete one.  OAR 690-086-0100(1) states that “Municipal water 
suppliers are encouraged to prepare water management and conservation plans, but are 
not required to do so unless a plan is prescribed by a condition of a water use permit; a 
permit extension; or another order or rule of the Commission.”  Future water rights 
related work that requires action by the Oregon Water Resources Department (OWRD) is 
likely to trigger a requirement that the District prepare a water management and 
conservation plan consistent with the provisions of OAR Chapter 690, Division 86; and 
submit the plan to OWRD for review and approval.  A WMCP must be updated every five 
years. 

A general recommendation is to update the Water Master Plan every 5- 10 years 

depending on the extent of changes to the community and water system.  The next update 

for the Crystal Springs Water District should be undertaken by year 2025.  Budget 

$70,000 - actual cost may vary according to issues and level of detail desired. 

6.8.2 Asset Management 
The District should consider developing an asset management program. Asset management 

is a proactive approach that estimates when critical upgrades or replacement of 

infrastructure is needed based on condition and design life. It allows the utility to plan well 
in advance of need and therefore budget more effectively.  It also helps minimize 

management by crisis or urgent need.  Initial efforts can be quite labor intensive, since a 

detailed inventory that includes each component in the water system must be made along 
with an evaluation of the assets condition and remaining life. 

Periodic leak detection surveys of the water system are recommended as general practice 
to maintain or possibly reduce overall system water losses.  It can also provide data for an 

asset management program for refining the design life estimates for local conditions, and 

for prioritizing replacement projects.  Many communities have found the costs of leak 
detection to be largely offset by the savings in cost associated with the otherwise lost 

water. 
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6.8.3 Operations and Maintenance (O&M) 
Most of the recommended capital improvements will not result in increased O&M costs; 
however, O&M costs are subject to inflationary pressures, so annual increases are typically 

required.  Budgets and water rates are typically adjusted to take recent or anticipated 

changes into account; however, system deficiencies that have not been addressed can 
increase O&M costs.  This may occur in ways and to an extent not easily foreseen; and may 

take the form of emergency (overtime) call outs and extra cost, interim measures that may 

be needed until the problem can be addressed correctly, and un-budgeted emergency 

projects of potentially significant expense.   Over time, such costs can add significantly to 
the overall utility budget. 

Recommended O&M tasks for the distribution system include: 

• Valve exercising (once per year on main lines and once every 3-4 years on other lines).
• Hydrant exercising (once per year) and repairs as needed.
• Periodic flushing of 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 (OPCs) 

 

7.2.1  Introduction 
Opinions of probable cost (OPCs) developed in the Water Master Plan are preliminary in 

nature and based on the level and extent of planning completed. It will be necessary to 

update costs as specific projects proceed and a more detailed understanding of the issues 

and opportunities is developed.  

 

For general planning purposes, contingencies, engineering, and administration costs are 

determined on a percentage-of-construction cost basis (see Sections 7.2.3-7.2.5).  This is 

generally most accurate for larger projects.  Smaller projects, undertaken independently, 

may have additional costs associated with mobilization and/or economics of scale. 
 

7.2.2  Construction Cost 
Construction costs in the Plan are based on preliminary layouts and design parameters 

developed, construction bids for similar work, published cost guides, and the author’s 

experience within the State of Oregon. It is common practice to relate the costs to a 

specific index that tracks changes in the national economy. A commonly referenced index is 

the Engineering News Record (ENR) Construction Cost Index. All costs in this Plan are 

referenced to the May 2015 ENR Construction Cost Index of 10036. Costs in the Plan can 

be updated in the future by multiplying the Plan cost by the current index value and 

dividing by 10036. 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 marketing conditions, the Engineer’s opinion of probable “total project cost and 
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construction cost” provided herein is made on the basis of the Engineer’s experience and 

qualifications and represents the Engineer’s best judgment as an experienced and qualified 

professional engineer familiar with the construction industry as it relates to water system 

improvements. The Engineer cannot and does not guarantee that proposals, bids, or actual 

total project or construction costs will not vary from the opinion of probable costs prepared 

herein. 
 
7.2.3  Construction Contingencies 
The Plan includes a contingency factor of 20 percent of the construction cost to allow for 

variables associated with the bid and construction process, consistent with the level of 

planning included. 
 
7.2.4  Engineering, Construction Observation, & Construction Management Costs 
The Plan includes a general planning allowance of 20-25 percent of the construction cost 

for engineering, construction observation, and construction management.  The higher 

percentage is typically associated with more complex mechanical and electrical work. 

 
7.2.5  Legal and Administrative Costs 
An allowance of 5 percent of the construction costs is included for legal and administration 

costs. 
 
7.2.6  Other Costs 
Other costs may include specialized studies, property or right-of-way acquisition, specific 

equipment or supplies, fees, and other items that are not part of the specific categories 

discussed above. 

 

Typically, these other costs are listed individually in the OPC. 
 
7.3 CAPITAL IMPROVEMENTS 

Recommended capital improvements are summarized in Table 7.1 and shown in Figure 7.1.  

Appendix 7.1 includes project mapping and descriptions.  Table 7.1 includes (referenced) 

Section and Figure numbers - where projects are described or shown in more detail.  The 
table was created in Microsoft Excel; a copy of the spreadsheet file has been provided to 

the District. 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 May 2015 reference ENR, to update 

costs.  All costs in the table are referenced to the May 2015 ENR; annual updates of the 
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CIP costs can facilitate project budgeting, planning, and implementation.  The table also 

allows the work and costs for any project to be allocated to any year or even several 
years according to main length or percentage of the project to be undertaken. 

Note some recommended projects are not entered in the table because an alternative 
needs to be selected or an evaluation needs to be completed.  The CIP table can be 

updated as project details are developed. 

All projects should include a pre-design element that verifies any critical project 

requirement or data need such as key elevations, pipe size/material/location, operation 

characteristics, etc. 

7.4 PROJECT PRIORITIZATION 

Some projects are noted as high priority in Table 7.1; the high priority designation is based 
on current condition or current lack of capacity.  Ideally, these projects will be addressed 

as soon as possible, possibly as one large, or several smaller, project(s).  Deferral of these 

projects will result in a lower level of service and, depending on the particular projects, 
leave the District vulnerable to system or 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: 

High Priority Projects (implementation year 2015-2019) 

Medium Priority Projects (implementation year 2020-2025) 

Low Priority Projects (implementation year 2026-2035) 

For high priority projects, all projects are entered under year 2015 – though it is 
understood that implementation will actually occur between 2015 and 2019.  The CIP 

table, as previously noted, is in a spreadsheet format that can be readily updated or 

modified as needed by the District.  The CIP and any subsequent modifications will need to 
be adopted by the District prior to use for SDC purposes. 

7.5 FINANCING AND IMPLEMENTATION 

Implementation and financing are discussed in Section 8. 
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Table 7.1: Crystal Springs Water District CIP (All costs in current dollars) Reference May 2015 ENR CCI: 10036 Current ENR CCI: 10036 Crystal Springs Water System Master Plan 2015 Distribution Improvements
(May 2015)

Unit

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

May 2015 Project Reference Project Name Diameter Length Cost Cost Cost 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020-25 2020-25 2026-35 2026-35 Length Cost

($/LF) Priority Number (Description) (in.) (LF) ($/LF) ($) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($) (LF) ($)

180 L 2 Dog River to Cooper Spur 12 9,200 $180 $1,656,000 $2,401,200 $0 $0 $0 $0 $0 $0 9,200 $2,401,200 9,200 $2,401,200

Replaces 6,200 LF of existing 2" and 5" lines and adds 3,000 LF of new main.

180 L 3 Cooper Spur Evans Creek to Culberton 12 6,000 $180 $1,080,000 $1,566,000 $0 $0 $0 $0 $0 $0 6,000 $1,566,000 6,000 $1,566,000

Replaces existing 2" and 4" lines to improve redundancy and fire flows in the south part of the District.

140 H 4 Culbertson to Cooper Spur 6 500 $140 $70,000 $101,500 500 $101,500 $0 $0 $0 $0 $0 $0 500 $101,500

New line to complete loop.

180 L 5 Cooper Spur - Culbertson to Baseline 12 5,400 $180 $972,000 $1,409,400 $0 $0 $0 $0 $0 $0 5,400 $1,409,400 5,400 $1,409,400

Replaces existing 4" line to improve redundancy and fire flows in the south part of the District.

180 M 6 Baseline Dr. - West of Tollbridge 12 7,500 $180 $1,350,000 $1,957,500 $0 $0 $0 $0 $0 7,500 $1,957,500 $0 7,500 $1,957,500

Replaces existing 2", 4", and 6" lines and adds 2,000 LF of new main.

150 L 7 Allen Road - Baseline to Woodworth 8 8,000 $150 $1,200,000 $1,740,000 $0 $0 $0 $0 $0 $0 8,000 $1,740,000 8,000 $1,740,000

Replaces existing 4" line to improve redundancy and fire flows in the south part of the District.

150 L 8 Trout Creek Ridge Road 8 10,600 $150 $1,590,000 $2,305,500 $0 $0 $0 $0 $0 $0 10,600 $2,305,500 10,600 $2,305,500

Replaces existing 4" line to improve redundancy and fire flows to the Trout Creek area.

140 H 9 Sperry Road Loop 6 5,300 $140 $742,000 $1,075,900 5,300 $1,075,900 $0 $0 $0 $0 $0 $0 5,300 $1,075,900

Replaces existing 2" and 4" lines to improve fire flows to the Trout Creek area.

150 M 10 Highway 35 near Hillcrest 8 6,800 $150 $1,020,000 $1,479,000 $0 $0 $0 $0 $0 6,800 $1,479,000 $0 6,800 $1,479,000

Replaces existing  4" line and adds 700 LF of new main.

150 L 11 Neal Creek/ Booth Hill Road 8 6,900 $150 $1,035,000 $1,500,750 $0 $0 $0 $0 $0 $0 6,900 $1,500,750 6,900 $1,500,750

Replaces existing 4" and 6" lines and adds 3,300 LF of new main.

150 H 12 Highway 35 and Endow Dr. 8 2,000 $150 $300,000 $435,000 2,000 $435,000 $0 $0 $0 $0 $0 $0 2,000 $435,000

Replaces existing 4" along Highway 35 to complete improvements and address fire flow deficiencies in Odell.

180 M 13 Booth Hill to Odell 12 12,700 $180 $2,286,000 $3,314,700 $0 $0 $0 $0 $0 12,700 $3,314,700 $0 12,700 $3,314,700

Replaces existing 8" line to improve fire flow capability.

165 H 14 Centralvale Road - Hwy 35 to WyEast 10 5,500 $165 $907,500 $1,315,875 5,500 $1,315,875 $0 $0 $0 $0 $0 $0 5,500 $1,315,875

Replaces existing 4" line to improve local hydraulics and improve flow to Odell and the proposed West side Reservoir.

165 H 15 WyEast Road - Centralvale to Sylvester 10 2,700 $165 $445,500 $645,975 2,700 $645,975 $0 $0 $0 $0 $0 $0 2,700 $645,975

Replaces existing 4" line to improve local hydraulics and improve flow to Odell and the proposed West side Reservoir.

165 L 16 WyEast Road - Sylvester to Lippman 10 4,800 $165 $792,000 $1,148,400 $0 $0 $0 $0 $0 $0 4,800 $1,148,400 4,800 $1,148,400

Replaces existing 4" line to improve flows to Odell.

175 H 17 Sylvester Road to West Side Reservoir 10 5,500 $175 $962,500 $1,395,625 5,500 $1,395,625 $0 $0 $0 $0 $0 $0 5,500 $1,395,625

Replaces existing 1", 2", and 4" lines and adds 1,000 LF of new main and adds a new PRV station to supply the proposed West Side Reservoir.

150 L 19 Lippman road 8 3,400 $150 $510,000 $739,500 $0 $0 $0 $0 $0 $0 3,400 $739,500 3,400 $739,500

Replaces existing 2" line and adds 1,400 LF of new main to increase fire flows to the west side of Odell.

180 M 20 Davis Drive 12 2,900 $180 $522,000 $756,900 $0 $0 $0 $0 $0 2,900 $756,900 $0 2,900 $756,900

Replaces existing  8" line along Davis Drive in Odell to provide higher fireflow through industrial area.

180 H 21 Stadelman Drive 10 3,400 $180 $612,000 $887,400 3,400 $887,400 $0 $0 $0 $0 $0 $0 3,400 $887,400

Replaces 1" and 6" lines and adds 1,400 LF of new pipe and PRV in Neal Creek Mill Industrial Area to loop system and provide fire flow.

150 L 22 Lingren Road - Davis to Ehrck Hill 8 4,000 $150 $600,000 $870,000 $0 $0 $0 $0 $0 $0 4,000 $870,000 4,000 $870,000

Replaces existing 6" line to improve hydraulics and add redundancy.

150 L 23 Ehrck Hill to Dethman Ridge 8 11,800 $150 $1,770,000 $2,566,500 $0 $0 $0 $0 $0 $0 11,800 $2,566,500 11,800 $2,566,500

Replaces existing 4" and 6" lines along Ehrck Hil, Lingren, and Dethman Ridge Road to add redundancy.

150 M 24 Thomsen Road to Fir Mountain 8 9,800 $150 $1,470,000 $2,131,500 $0 $0 $0 $0 $0 9,800 $2,131,500 $0 9,800 $2,131,500

Replaces existing 4" and 6" lines to provide higher flows to Pine Grove and the north part of the water system.

155 M 25 Fir Mountain to Pine Grove 8 9,800 $155 $1,519,000 $2,202,550 $0 $0 $0 $0 $0 9,800 $2,202,550 $0 9,800 $2,202,550

Replaces existing 4" lines to provide higher flows to Pine Grove and the north part of the District.  Also adds a PRV station.

150 M 26 East Side Road - South 8 18,000 $150 $2,700,000 $3,915,000 $0 $0 $0 $0 $0 18,000 $3,915,000 $0 18,000 $3,915,000

Replaces existing line from Fir Mountain to Old Dalles to improve fire flows in the north part of the District.

150 L 27 Pine Grove to Paasch Drive 8 8,800 $150 $1,320,000 $1,914,000 $0 $0 $0 $0 $0 $0 8,800 $1,914,000 8,800 $1,914,000

Replaces existing 3/4", 3", and 4" lines and adds 5,500 LF of new main to improve fire flow and redundancy in the north part of the District.

150 L 28 East Side Road - North 8 11,200 $150 $1,680,000 $2,436,000 $0 $0 $0 $0 $0 $0 11,200 $2,436,000 11,200 $2,436,000

Replaces existing 6" line to provide fire flow in the north part of the District.

150 H 29 Neal Creek - Hwy 35 to Thomsen 8 4,300 $150 $645,000 $935,250 4,300 $935,250 $0 $0 $0 $0 $0 $0 4,300 $935,250

Replaces existing 3" line and adds 2,000 LF of new main to replace aged pipe and connects loop to Highway 35.

150 M 30 Odell Hwy - Wyeast to Web 8 2,800 $150 $420,000 $609,000 $0 $0 $0 $0 $0 2,800 $609,000 $0 2,800 $609,000

New line to complete loop and improve fire flow.

Distribution Totals 189,600 $30,176,500 $43,755,925 29,200 $6,792,525 0 $0 0 $0 0 $0 0 $0 70,300 $16,366,150 90,100 $20,597,250 189,600 $43,755,925



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

May 2015 May 2015 Project Project Name Section # ENR Cost Cost 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020-25 2020-25 2026-35 2026-35 Cost

($) ($) Priority (Description) Reference Ratio ($) ($) (%) ($) (%) ($) (%) ($) (%) ($) (%) ($) (%) ($) (%) ($) (%) ($)

$1,125,000 $1,651,000 L South Reservoir 6.7.2.2 1.000 $1,125,000 $1,651,000 $0 $0 $0 $0 $0 $0 100 $1,651,000 100 $1,651,000

Nominal 800,000 gallon reservoir and 1,000 LF 12" of new main supplying it, located at south end of the District.  Provides storage for the system as a whole and provides storage for areas above Booth Hill Reservoir that currently have no storage.

$1,601,000 $2,341,000 H West Side Reservoir 6.7.2.2 1.000 $1,601,000 $2,341,000 100 $2,341,000 $0 $0 $0 $0 $0 $0 100 $2,341,000

Nominal 500,000 gallon reservoir located west of Odell and 5,200 LF 12" line replaces 3,000 LF existing 1", 2", and 4" lines and adds 2,200 LF of new main along Lippman Road.  Provides general storage for system and specifically provides for nearby industrial fire flow needs.

$40,000 H Water Rate Study 8.2.3 1.000 $0 $40,000 100 $40,000 $0 $0 $0 $0 $0 $0 100 $40,000

Prepare a new water rate study.

$20,000 H System Development Charge Study 8.3 1.000 $0 $20,000 100 $20,000 $0 $0 $0 $0 $0 $0 100 $20,000

Prepare a new water SDC study and methodology.

$70,000 M Water Master Plan Update 6.8.1 1.000 $0 $70,000 $0 $0 $0 $0 $0 100 $70,000 $0 100 $70,000

Periodic update of Plan.  Actual budget should be adjusted as needed to reflect theanticipated level of effort required.

Miscellaneous Totals $2,726,000 $4,122,000 $2,401,000 $0 $0 $0 $0 $70,000 $1,651,000 $4,122,000

CIP Total $32,902,500 $47,877,925 $9,193,525 $0 $0 $0 $0 $16,436,150 $22,248,250 $47,877,925
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SECTION 8 | RATES AND FINANCING 

8.1 RECENT WATER FUND BUDGETS 

The District’s General Fund covers personnel and water system costs and is funded 
primarily through water user fees (water rates and connection fees) and interest on 

invested funds.  Recent budgets for the fund are shown in Table 8.1. 

  Table 8.1: General Fund Budgets 

Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year 
Description 2010-2011 2011-2012 2012-2013 2013-2014 

Resources 

Beginning Total $1,485,532 $1,492,048 $1,564,017 $1,574,644 
Transfers In $0 $4,694 $0 $0 
Revenue 
User Fees $989,540 $1,031,741 $1,029,790 $1,098,960 
New Meter Connections $5,687 $7,228 $6,263 $12,926 
Other $17,546 $25,171 $42,269 $36,788 
Revenue Total $1,012,773 $1,064,140 $1,078,322 $1,148,674 

Resources Total $2,498,305 $2,560,140 $2,642,339 $2,723,318 

Expenses 

Transfers Out $10,000 $10,000 $15,000 $10,000 
Expenditures 

Personal Services $507,438 $500,578 $556,062 $570,089 

Materials and Services $127,356 $134,546 $144,129 $156,582 

Capital Outlay $361,463 $351,741 $352,504 $438,257 

Expenditures Total $996,257 $986,865 $1,052,695 $1,164,928 

Expenses Total $1,006,257 $996,865 $1,067,695 $1,174,928 

Revenue – Expenditures $16,516 $77,275 $10,627 $(16,254) 

Resources – Expenses $1,492,048 $1,564,017 $1,574,644 $1,548,390 

For the four fiscal years shown, “Resources minus Expenses” show a general increasing 
trend with the most recent year being somewhat lower as a result of significantly 

higher capital outlay.  
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8.1.1 System Development Fund 
The District’s System Development Fund covers capital outlay and debt service for 
expanding and improving the water system and is funded primarily through system 

development charges (SDCs) and forest management revenue.  Recent budgets for 

the fund are shown in Table 8.2. 

 

  Table 8.2: System Development Fund Budgets 
 

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

Description 2010-2011 2011-2012 2012-2013 2013-2014 

Resources     
Beginning Total $179,358 $184,763 $364,431 $402,105 
Revenue     
SDCs $27,183 $23,599 $47,253 $55,470 
Forest Management $0 $371,650 $74,794 $0 
Revenue Total $27,183 $395,249 $122,047 $55,470 

Resources Total $206,541 $580,012 $486,478 $457,575 

Expenses     

Expenditures     

Capital Outlay $21,778 $215,581 $84,373 $37,136 

Expenditures Total $21,778 $215,581 $84,373 $37,136 

Expenses Total $21,778 $215,581 $84,373 $37,136 

Revenue – Expenditures $5,405 $179,668 $37,674 $18,334 

Resources – Expenses $184,763 $364,431 $402,105 $420,439 
 

The System Development Fund budget appears healthy and has increased in each of 
the four consecutive fiscal years reviewed.  A total beginning balance of $420,439 is 

available for fiscal Year 2015. 

 
8.1.2 Vehicle Replacement Fund 
The Vehicle Replacement Fund covers future capital expenses for replacement vehicles 
and is funded primarily through transfers from the General Fund.  Recent budgets for 

the fund are shown in Table 8.3. 
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  Table 8.3: Vehicle Replacement Fund Budgets 
 
 

Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year 
Description 2010-2011 2011-2012 2012-2013 2013-2014 

Resources     
Beginning Total $27,240 $37,280 $25,950 $27,450 
Transfers In $10,000 $10,000 $15,000 $10,000 
Revenue     
Sale of Vehicle $0 $0 $0 $12,500 
Other $40 $12,565 $0 $0 
Revenue Total $40 $12,565 $0 $12,500 

Resources Total $37,280 $59,845 $40,950 $49,950 

Expenses     

Capital Outlay $0 $33,895 $13,500 $35,157 

Expenses Total $0 $33,895 $13,500 $35,157 

Resources – Expenses $37,280 $25,950 $27,450 $14,793 
 

8.1.3 Property Fund 
The Property Fund covers debt service payments associated with purchase of the 
spring property.  The fund was terminated in 2011-2012; residual funds were 

transferred to the General Fund.  Recent budgets for the fund are shown in Table 8.4. 

 

  Table 8.4: Property Fund Budgets 
 
 

Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year Actual Fiscal Year 
Description 2010-2011 2011-2012 2012-2013 2013-2014 

Resources     
Beginning Total $40,776 $4,693   
Revenue     

Interest Income $46 $0   
Revenue Total $46 $4,693   

Resources Total $40,822 $4,693   

Expenses     

Bond Expenditures $36,129 $0   

Transfers Out $0 

 
$4,693   

Expenses Total $36,129 $4,693   

Resources – Expenses $4,693 $0   
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8.1.4 Adopted 2014-2015 Budget 
The District’s 2014-2015 budget was adopted on June 5, 2014.   A copy of the 
complete budget is included in Appendix 8.1. 

 
8.2 CURRENT WATER RATES 

 
8.2.1 Rate Structure 
Crystal Springs Water District’s current (effective July 1, 2014) water rate schedule is 
included in Appendix 8.2.  A summary of current rates is provided in Table 8.5.   

 

  Table 8.5: Rate and System Development Charge Summary 
 

Meter Size 
(in.) 

Base Water Rate1 

(effective 7/1/14) 

System Development 
Charge 

(effective 7/1/14) 
3/4 $6.25 $4,240 
1 $10.35 $10,648 

1-1/2 $15.25 $21,294 
2 $24.00 $34,107 

4 $41.35 $106,550 

6 $120.10 $213,662 

8 $195.00 $341,085 

10 $360.50 $638,882 

3/4 $6.25 $4,240 

1 The usage rate of $5.50 per 1,000 gallons is added to the base rate to determine the monthly billing 
 

Rates are based on a base monthly service charge according to meter size.  Base 

charge for a ¾” meter is $6.25.   To the base charge is added water usage rate of 
$5.50 per 1,000 gallons for all water used.  Some water meters are on lines that are 

for standby fire protection.  These accounts are charged an additional monthly fee of 

$4.25 per inch diameter of the associated service line. 

 

Water rates are typically increased annually to keep pace with inflation.   

 

8.2.2 Rate Revenue 
For the fiscal year ending June 30, 2014, total rate revenue from monthly billings was 
$1,098,960.  Based on 3,557 EDUs, the average monthly billing was $25.75 per 

EDU. 
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Funding agencies often evaluate a community’s rates based on a monthly single-family 

residential billing associated with 7,500 gallons of usage; for Crystal Springs, this billing 

would be $47.50. 
 

8.2.3 Comments 
The General Fund budgets appear healthy with substantial reserves and significant 
allocations for capital improvements.  The last water rate study for the District was 

prepared in 1991.  A new rate study is recommended.  Estimated cost for a new rate 
study is $40,000. 

 
8.3 CURRENT SYSTEM DEVELOPMENT CHARGE (SDC) 

The District’s current Water SDCs are summarized in Table 8.5 above.  District SDCs 
are updated annually to keep pace with inflation.  SDCs were last reviewed in detail 

in 1991 by Economic Resource Associates, Inc.  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 District should consider revising the SDC after the 
Water Master Plan has been adopted.  Estimated cost for a water SDC update 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) call outs 
and extra cost, interim measures that may be needed until the problem can be 

addressed correctly, and un-budgeted emergency projects of potentially significant 

expense.   Over time, such costs can add significantly to the overall utility budget. 
 
8.5 CAPITAL IMPROVEMENT FINANCE 

 
8.5.1 Introduction 
Major capital improvements are often too expensive to fund exclusively with 

accumulated reserves.  Such projects may be economically financed through programs 
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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 Crystal Springs Water District’s needs. Additional programs are described 

in Appendix 8.3 which includes an excerpt from the Rural Community Assistance 

Corporation’s (RCAC) most recent edition of “Oregon Water & Wastewater Funding 

and Resource Guide” last updated in April 2014. 
 

Safe Drinking Water Revolving Loan Fund (SDWRLF) is funded by EPA 

grants and from the (Oregon) Water/Wastewater Financing Program.  The program 

is managed by Oregon Health Authority (OHA); the loans are managed by 

Infrastructure Finance Authority (IFA), a part of Business Oregon, a state agency.  The 

program provides up to $6,000,000 per project with a 20-year term.  The interest 

rate was 2.81% (June 2015 – the rate changes quarterly and is based on 80% of 

the state/local bond interest rate).  The application process includes an initial Letter 

of interest which is used by the state to rate and rank projects to determine which 

applicants will be invited to submit complete applications. 

 

Water/ Wastewater Financing Program (W/WW) is capitalized primarily 

through Oregon Lottery funds and loan repayments. The program is managed by IFA 

and the focus is on the design and construction of public works infrastructure to ensure 

compliance with Safe Drinking Water Act and the Clean Water Act.  The program 

provides up to $10,000,000 per project with a 25-year term.  The interest rate was 

3.51% (June 2015 – the rate changes quarterly). Grants of up to $750,000 are 

possible with equivalent matching loans; however, grant eligibility is determined on a 

case by case basis.  The application process includes submittal of a Project 

Notification and Intake Form (PNIF).  Qualified applicants are then invited to submit 

a complete application. 

 

Special Public Works Fund (SPWF) is capitalized primarily through Oregon 

Lottery funds and loan repayments. The program is managed by IFA and the focus is 

on infrastructure projects that support economic growth and job creation.  The 

program provides up to $10,000,000 per project with a 25-year term.  The interest 

rate was 3.51% (June 2015 – the rate changes quarterly). Grants of up to 
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$500,000 (or 85% of project cost, whichever is less) are possible; however, grants 

are typically based on up to $5,000 per family wage job created or retained; grant 

eligibility and extent, for the project, is determined on a case by case basis. If the 

project is strictly for capacity building, then no grant is awarded.  The application 

process includes submittal of a Project Notification and Intake Form (PNIF).  Qualified 

applicants are then invited to submit a complete application. 

 

USDA Rural Development (RD) provides funding through the Water & 

Waste Disposal Direct Loan and Grant Program, and other programs (see Appendix 

8.2 for information on other programs).  The program provides funding for water 

and waste projects in communities of up to 10,000 persons with priority given to 

those communities with less than 5,500 persons.  Loan terms are up to 25 years with 

a recent (June 2015) interest rate of 3.50% (rates change quarterly). The 3.50% 

rate is based on the District having a median household income (MHI) greater than 

80% of the statewide MHI of $52,251 (American Community Survey Estimate for 

2013, US Department of Commerce, US Census).  Grants are possible but are 

generally lower than the agency guidelines suggest and typically require that a 

District 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). 

 

It is important to understand that funding programs change over time.  Interest rates, 

fund availability, relative grant participation, and eligibility requirements are common 

areas of change; consequently, the figures and opportunities presented here may not 

be applicable at the time of funding application and award. 

 

8.5.3 Local Financing Sources 
Commonly used local financing sources include: 

 

General obligation (GO) bonds are backed by the full faith and credit of the issuer 

who is authorized to levy ad valorem (property) taxes for payment. The issuer can 

use other revenue for payment if desired.  A term of 20 years is typical unless RD 

purchases the bonds (25 year term for RD funding). 
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Revenue bonds are backed by the District’s pledge to operate the water system in a 

manner that will generate sufficient revenue to meet the financial obligations of the 

bond issue.  These are generally paid with water rate revenue. 

Sinking funds basically refer to a process of saving a budgeted amount over a 

period of time until enough funds have been accrued to undertake the project.  This 

approach is generally viable for lower cost projects or ones with long lead times.  It 

can be a significant tool in asset management where future projects are anticipated 

based on remaining design lives; however, it may result in significant near-term rate 

or fee increases that could be politically challenging to adequately implement for 

large capital improvement budgets.  The District has historically favored this 

approach. 

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 are 

typically not adequate for the funding of major projects since they are often used 

when available and not allowed to accumulate.  The assumption of future SDCs for 

debt service payment carries risk insofar as the projected growth may not occur. 
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Table 8.6 includes debt service and rate impacts on a per EDU basis for projects 

funded through the programs identified in Section 8.5.2, plus a computation using a 
6.5% interest rate.  Very large projects often require funding through multiple 

sources; rate impacts for multiple funding sources are simply added together.  

Note: Table 8.6 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 District. 

  Table 8.6: Debt Service and Rate Impacts (per EDU basis) 

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

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

Interest Rate (%): 3.51 2.81 3.51 6.5 
Term (years): 25 20 25 25 
Reserve (%): 10 

  EDUS: 3,557 3,557 3,557 3,557 

 Loan Total($) 

$100,000 $6,681.39 $0.16 $6,604.05 $0.15 $6,073.99 $0.14 $8,198.15 $0.19 

$200,000 $13,362.78 $0.31 $13,208.10 $0.31 $12,147.98 $0.28 $16,396.30 $0.38 

$300,000 $20,044.17 $0.47 $19,812.16 $0.46 $18,221.97 $0.43 $24,594.44 $0.58 

$400,000 $26,725.56 $0.63 $26,416.21 $0.62 $24,295.96 $0.57 $32,792.59 $0.77 

$500,000 $33,406.95 $0.78 $33,020.26 $0.77 $30,369.95 $0.71 $40,990.74 $0.96 

$600,000 $40,088.34 $0.94 $39,624.31 $0.93 $36,443.94 $0.85 $49,188.89 $1.15 

$700,000 $46,769.73 $1.10 $46,228.37 $1.08 $42,517.93 $1.00 $57,387.04 $1.34 

$800,000 $53,451.11 $1.25 $52,832.42 $1.24 $48,591.92 $1.14 $65,585.18 $1.54 

$900,000 $60,132.50 $1.41 $59,436.47 $1.39 $54,665.91 $1.28 $73,783.33 $1.73 

$1,000,000 $66,813.89 $1.57 $66,040.52 $1.55 $60,739.90 $1.42 $81,981.48 $1.92 

$2,000,000 $133,627.79 $3.13 $132,081.05 $3.09 $121,479.81 $2.85 $163,962.96 $3.84 

$3,000,000 $200,441.68 $4.70 $198,121.57 $4.64 $182,219.71 $4.27 $245,944.44 $5.76 

$4,000,000 $267,255.57 $6.26 $264,162.10 $6.19 $242,959.61 $5.69 $327,925.92 $7.68 

$5,000,000 $334,069.47 $7.83 $330,202.62 $7.74 $303,699.52 $7.12 $409,907.41 $9.60 

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 District may have.  Several of the projects are high 

priority and should be addressed as soon as practicable.  Because of the high costs, 

8.6 CAPITAL IMPROVEMENT RATE IMPACTS 
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funding agency participation may be needed.  If the District decides to pursue 

agency assistance, then once the District has determined which projects to include, the 
District 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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CIP Project Descriptions 
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A new 800,000 gallon reservoir will be constructed west of
the south end of Dog River Road.  300ft of 12-inch diameter
waterline will replace existing 2-inch diameter waterline and
700ft of new 12” diameter waterline will connect the new
reservoir to the 14-inch diameter waterline on Dog River
Road.  The South Reservoir will provide additional storage
for the entire District and provide fire storage for the
pressure zones south of Booth Hill in the event the spring
was not usable.  Along with upsized waterlines, the South
Reservoir will also improve fire flow in the pressure zones
south of Booth Hill.
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A total of 9,200ft of 12-in diameter waterline will be installed
from the new South Reservoir, following the existing
waterline alignment where it exists, to Cooper Spur Road
and ending south of London Drive.  6,200ft of 12-in
waterline will replace existing 2-in and 5-in waterline, and
3,000ft of new 12-in waterline will connect those two
sections of pipe.  This waterline will provide redundancy in
the south part of the District, increase distribution capacity,
and improve fire flows.

Project No. 2: Dog River to Cooper Spur

Estimated Project Cost: $2,401,200

Project Priority: Low
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A total of 6,000ft of 12-in diameter waterline will be installed
along Cooper Spur Road, beginning south of London Drive
and ending at Culbertson Drive, replacing existing 4-in and
6-in waterline.  The upsized waterline will improve fire flows,
redundancy, and distribution capacity in the south part of
the District downstream from the new South Reservoir.

Project No. 3: Cooper Spur- London
Drive Creek to Culbertson

Estimated Project Cost: $1,566,000

Project Priority: Low
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A total of 500ft of new 6-in diameter waterline will be
installed along Culbertson Drive, completing a loop to
connect the waterline on Culbertson west of Cooper Spur
Road into the main line on Cooper Spur.  By completing the
loop, the new waterline will improve fire flows and
redundancy in the area around Clear Creek Road in the
south part of the District.

Project No. 4: Culbertson to Cooper
Spur

Estimated Project Cost: $101,500

Project Priority: High
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A total of 5,400ft of 12-in diameter waterline will be installed
along Cooper Spur Road, beginning at Culbertson Drive
and ending at Baseline Drive, replacing existing 4-in
waterline.  The upsized waterline will improve fire flows,
redundancy, and distribution capacity in the south part of
the District near Parkdale.

Project No. 5: Cooper Spur-Culbertson
to Baseline

Estimated Project Cost: $1,409,400

Project Priority: Low
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A total of 7,500ft of 12-in diameter waterline will be installed
along Baseline Drive, beginning at the existing 12-in
waterline on Baseline Drive and ending at the intertie with
Parkdale.  5,500ft of 12-in waterline will replace existing 2-
in, 4-in, and 6-in waterline and 2,000ft of new 12-in
waterline will connect those two sections of pipe.  This
waterline will improve fire flows, redundancy, and
distribution capacity in the south part of the District and be
able to provide fire flow to Parkdale.

Project No. 6: Baseline Dr - West of
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Estimated Project Cost: $1,957,500

Project Priority: Medium
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A total of 8,000ft of 12-in diameter waterline will be installed
along Allen Road, beginning at Baseline Drive and ending
at Woodworth Drive, replacing existing 4-in waterline.  The
upsized waterline will improve fire flows, particularly in the
Trout Creek area, and provide redundancy and distribution
capacity in the south part of the District.

Project No. 7: Allen Road - Baseline to
Woodworth

Estimated Project Cost: $1,740,000

Project Priority: Low
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A total of 10,600ft of 8-in diameter waterline will be installed
along Trout Creek Ridge Road, beginning south of
Woodworth Drive and connecting to Hood River Highway
north of McCrum Drive, replacing existing 4-in waterline.
The upsized waterline will improve fire flows and provide
redundancy in the Trout Creek area.
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Project Priority: Low
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A total of 5,300ft of 6-in diameter waterline will be installed
along Sperry Road and Berry Drive, beginning at the
intersection of Sperry and Trout Creek Ridge Road to the
south and ending at the intersection of Berry and Trout
Creek Ridge to the north, replacing existing 2-in and 4-in
waterline.  The upsized waterline will improve fire flows and
provide redundancy in the Trout Creek area.

Project No. 9: Sperry Road Loop

Estimated Project Cost: $1,075,900

Project Priority: High
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A total of 6,800ft of 8-in diameter waterline will be installed
primarily along the west side of Highway 35, beginning at
Nastasi Drive to the south and ending north of Hillcrest
Road.  6,100ft of 8-in waterline will replace existing 4-in
waterline and 700ft of new 8-in waterline will cross Highway
35 to add a new connection to the parallel 6-in waterline.
The waterline will improve fire flows, redundancy, and
distribution capacity in the central part of the District south
of Booth Hill.

Project No. 10: Highway 35 Near
Hillcrest

Estimated Project Cost: $1,479,000

Project Priority: Medium
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A total of 6,900ft of 8-in diameter waterline will be installed
Neal Creek Road and Booth Hill Road, beginning at
Highway 35 to the south and ending near Booth Hill
Reservoir.  3,600ft of 8-in waterline will replace existing 4-in
and 6-in waterline and 3,300ft of new 8-in waterline will
connect the upsized line to the existing 10-in waterline
feeding Booth Hill Reservoir.  The waterline will improve
redundancy and provide a secondary distribution line to
Booth Hill Reservoir.

Project No. 11: Neal Creek/Booth Hill
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Project Priority: Low
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A total of 2,000ft of 8-in diameter waterline will be installed
along the west side of Highway 35 north of Endow Drive.
The 8-in waterline will replace existing 4-in waterline and
complete previously started improvements.  The upsized
waterline will reduce high flow velocities through this
section and improve fire flows, redundancy, and distribution
capacity in the central part of the District west of Booth Hill.

Project No. 12: HWY 35 and Endow Dr.

Estimated Project Cost: $435,000

Project Priority: High
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Booth Hill Reservoir

A total of 12,700ft of 12-in diameter waterline will be
installed from Booth Hill Reservoir to Odell, replacing
existing 8-in waterline.  The upsized line will begin at the
reservoir and follow Booth Hill Road, Massee Grade Road,
and Straight Hill Road, ending at Odell Highway.  The
upsized waterline will improve fire flows and distribution
capacity to Odell and reduce high flow velocities through
this section.

Project No. 13: Booth Hill to Odell

Estimated Project Cost: $3,314,700

Project Priority: Medium
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A total of 5,500ft of 10-in diameter waterline will be installed
along Centralvale Drive, beginning at Booth Hill Road and
ending at WyEast Road, replacing existing 4-in waterline.
The upsized waterline will improve fire flows and distribution
capacity to the west side of Odell and reduce high flow
velocities through this section.  The upsized line will also
serve as a portion of the primary supply line to the new
West Side Reservoir.

Project No. 14: Centralvale Road - HWY
35 to WyEast

Estimated Project Cost: $1,315,875

Project Priority: High
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A total of 2,700ft of 10-in diameter waterline will be installed
along WyEast Road, beginning at Centralvale Drive and
ending at Sylvester Drive, replacing existing 4-in waterline.
The upsized waterline will improve fire flows and distribution
capacity to the west side of Odell and reduce high flow
velocities through this section.  The upsized line will also
serve as a portion of the primary supply line to the new
West Side Reservoir.

Project No. 15: WyEast Road -
Centralvale to Sylvester

Estimated Project Cost: $645,975

Project Priority: High
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A total of 4,800ft of 10-in diameter waterline will be installed
along WyEast Road, beginning at Sylvester Drive and
ending at Lippman Road, replacing existing 4-in waterline.
The upsized waterline will improve fire flows and distribution
capacity to the west side of Odell and reduce high flow
velocities through this section.

Project No. 16: WyEast Road - Sylvester
- Sylvester to Lippman

Estimated Project Cost: $1,148,400

Project Priority: Low
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A total of 5,500ft of 10-in diameter waterline will be installed
along Sylvester Drive, beginning at WyEast Road and
ending at the new West Side Reservoir.  4,500ft of 10-in
waterline will replace existing 1-in, 2-in, and 4-in waterline,
and 1,000ft of new 10-in waterline will connect the upsized
pipe to the  new West Side Reservoir.  The waterline will
serve as a portion of the primary supply line to the new
West Side Reservoir.  A new PRV station will be installed
along the new waterline, just upstream of the new reservoir.

Project No. 17: Sylvester Road to West
Side Reservoir

Estimated Project Cost: $1,395,625

Project Priority: High
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A new 540,000 gallon West Side Reservoir will be
constructed northwest of Sylvester Drive.  A total of 5,200ft
of 12-in diameter waterline will be installed along Lippman
Road, beginning at WyEast Road and ending at the
reservoir.  3,000ft of 12-in waterline will replace existing 1-
in, 2-in, and 4-in waterline, and 2,200ft of new 12-in
waterline will connect the upsized pipe to the reservoir.  The
reservoir will provide general and fire storage for Odell and
the pressure zones north of Odell.  Combined with the
supply and distribution waterlines, the reservoir will also
improve fire flow and redundancy in these same areas.

Project No. 18: West Side Reservoir

Estimated Project Cost: $2,341,000

Project Priority: High
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A total of 3,400ft of 8-in diameter waterline will be installed
along Lippman Road, beginning at the proposed 12-in
outlet waterline from the West Side Reservoir and ending at
Summit Drive.  2,000ft of 8-in waterline will replace existing
2-in waterline, and 1,400ft of new 8-in waterline will connect
to end of the existing waterline on Lippman Road.  This
waterline will provide redundancy in Odell, increase
distribution capacity, and improve fire flows.

Project No. 19: Lippman Road

Estimated Project Cost: $739,500

Project Priority: Low
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A total of 2,900ft of 12-in diameter waterline will be installed
along Davis Drive, beginning east of Odell Highway and
ending at Stadelman Drive, replacing existing 8-in
waterline.  The upsized waterline will improve fire flows and
distribution capacity within Odell, specifically increasing fire
flows to the industrial area.

Project No. 20: Davis Drive

Estimated Project Cost: $756,900

Project Priority: Medium
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A total of 3,400ft of 10-in diameter waterline will be installed
along Stadelman Drive, beginning at Odell Highway to the
south and ending at Lower Mill Drive to the north.  2,000ft of
10-in waterline will replace existing 1-in and 6-in waterline,
and 1,400ft of new 10-in waterline will connect the upsized
pipe to the east side of the industrial area.  The upsized
waterline will improve fire flows, redundancy, and
distribution capacity within Odell, specifically increasing fire
flows within the industrial area.  To maintain two pressure
zones, a new PRV station will be installed along the new
waterline, near Lower Mill Road.

Project No. 21: Stadelman Drive

Estimated Project Cost: $887,400

Project Priority: High
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A total of 4,000ft of 8-in diameter waterline will be installed
along Lingren Road, beginning at Odell Highway and
ending at Ehrck Hill Drive, replacing existing 6-in waterline.
The upsized waterline will improve fire flows, redundancy,
and distribution capacity in Odell and the parts of the
District north of Odell.

Project No. 22: Lingren Road - Davis to
Ehrck Hill

Estimated Project Cost: $870,000

Project Priority: Low
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A total of 11,800ft of 8-in diameter waterline will be installed
along Ehrck Hill Drive and Dethman Ridge Drive, replacing
existing 4-in and 6-in waterline.  The upsized line will begin
at Lingren Road and follow Ehrck Hill Drive north to
Dethman Ridge Drive, follow Dethman Ridge Drive north
and east to Highway 35, and follow Highway 35, ending at
Van Horn Drive.  The upsized waterline will improve fire
flows, redundancy, and distribution capacity in the parts of
the District north of Odell.

Project No. 23: Ehrck Hill to Dethman
Ridge

Estimated Project Cost: $2,566,500

Project Priority: Low

Date: 11/4/2015
Document Name: 2015CIP_CutSheets

Project Description

0 1,000
Feet

/

0 21

Miles

Upsized Waterline

New Waterline

BB New PRV

UT New Reservoir

"B PRV Existing

") Relief Valve

!(H Hydrants

UT Existing Reservoir

[Z< Crystal Spring

Existing Waterline

Highway/Road

Property line

Water

/



UT

UT

[Z< Sources: Esri, USGS, NOAA

! (H

! (H

! (H

! (H

! (H

! (H

! (H

! (H

! (H
! (H

! (H ! (H
" )

Neal Creek Road

Thomsen Road

6"
 (e

x.
)

6" (existing)

4"
 (e

x.
)

8"
 (u

ps
iz

e)

8"
 (u

ps
iz

e)

6"
 (e

xis
tin

g)
2"

 (e
xis

tin
g)

3" (existing)

Fi
r M

ou
nt

ai
n

Rd
.

4" (existing)

A total of 9,800ft of 8-in diameter waterline will be installed
along Thomsen Road, beginning at Neal Creek Road and
ending at Fir Mountain Road, replacing existing 4-in
waterline.  The upsized waterline will replace pipe at the
end of its usable life and improve fire flows, redundancy,
and distribution capacity to Pine Grove and the northern
parts of the District.

Project No. 24: Thomsen Road to Fir
Mountain

Estimated Project Cost: $2,131,500

Project Priority: Medium
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A total of 9,800ft of 8-in diameter waterline will be installed
along Fir Mountain Road and Wells Drive, beginning at
Thomsen Road and ending at Pine Grove Reservoir,
replacing existing 4-in waterline.  The upsized waterline will
replace pipe at the end of its usable life and improve fire
flows, redundancy, and distribution capacity to Pine Grove
and the northern parts of the District.  To maintain two
pressure zones, a new PRV station will be installed along
the Wells Drive, near Pine Grove Reservoir.

Project No. 25: Fir Mountain to Pine
Grove

Estimated Project Cost: $2,202,550

Project Priority: Medium
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A total of 18,000ft of 8-in diameter waterline will be installed
along Eastside Road, replacing existing 4-in waterline.  The
upsized line will begin south of Fir Mountain Road, follow
Eastside Road north to Old Dalles Drive, and end on Old
Dalles Road.  The upsized waterline will replace pipe at the
end of its usable life and improve fire flows, redundancy,
and distribution capacity to the northern parts of the District.

Project No. 26: East Side Road - South

Estimated Project Cost: $3,915,000

Project Priority: Medium
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A total of 8,800ft of 8-in diameter waterline will be installed
connecting Wells Drive near Pine Grove to Paasch Drive.
3,300ft of 8-in waterline will replace existing 3/4-in, 3-in, and
4-in waterlines along Mohr Drive and Paasch Drive, and
5,500ft of new 8-in waterline will connect Wells Drive to
Mohr Drive and Mohr Drive to Paasch Drive.  This waterline
will improve fire flows and provide redundancy to the
northern parts of the District.

Project No. 27: Pine Grove to Paasch
Drive

Estimated Project Cost: $1,914,000

Project Priority: Low

Date: 11/4/2015
Document Name: 2015CIP_CutSheets
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A total of 11,200ft of 8-in diameter waterline will be installed
along Eastside Road and Highline Drive, beginning at Old
Dalles Road and ending near Old Columbia River Drive,
replacing existing 6-in waterline.  The upsized waterline will
replace pipe at the end of its usable life and improve fire
flows in the northern part of the District.

Project No. 28: East Side Road - North

Estimated Project Cost: $2,436,000

Project Priority: Low

Date: 11/4/2015
Document Name: 2015CIP_CutSheets

Project Description
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A total of 4,300ft of 8-in diameter waterline will be installed
along Neal Creek Road, beginning at Thomsen Road and
ending at Highway 35.  2,300ft of 8-in waterline will replace
existing 3-in waterline, and 2,000ft of new 8-in waterline will
connect loop to Highway 35.  This waterline will replace
pipe at the end of its usable life and provide redundancy in
Odell.

Project No. 29: Neal Creek – Hwy 35 to
Thomsen

Estimated Project Cost: $935,250

Project Priority: High

Date: 11/4/2015
Document Name: 2015CIP_CutSheets

Project Description
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A total of 2,800ft of new 8-in diameter waterline will be
installed along Odell Highway, beginning at Webb Drive and
ending at WyEast Road.  The new waterline will complete a
loop between these roads and improve fire flows in the
area.

Project No. 30: Odell Hwy – WyEast To
Web

Estimated Project Cost: $609,000

Project Priority: Medium

Date: 11/4/2015
Document Name: 2015CIP_CutSheets

Project Description
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2014-2015 Budget 





·CRYST; l SPRINGS WATER DISTRICT 
DOMESTIC WATER SYSTEM 

FAX: 541.354.1821 -PO Box 186 - 3006 Chevron Drive - Odell OR 97044 - PHONE: 541.354.1818 

June 5, 2014 

Resolution Adopting the ·2014-2015 Budget._ (1314.07) 

Be it resolved that the Board of Commissioners of the Crystal Springs Water 
District hereby adopts the 2014-2015 budget approved by the Budget 
Committee in the total sum of $2t928,592.87. The document is now on file at 
the District office located at 3006 Chevron Drive in Odeff, Orego,:1. 

. .......... - .. , :. :--

Resolution Making Appropriations (1314.0B) 

Be it resolved that the amounts for the fiscal year beginning July 1, 2014, and 
for the purposes shown are hereby appropriated as follows: 

General Fund: 
Personal Services 
Materials & Services 
Capital Outlay 
General Operating Contingency 
Transfer to Vehicle Reserve 

Total General Fund Appropriation 

System Development Fund: 
office building 
reservoir$$ 
timber hvst replant 

Total System Development Fund Appropriation 

Vehicle Reserve Fund: 
vehicle purchase reserve . 

Total Vehicle Reserve Fund Appropriation 
' 

Total 2014-2015 Appropriations 
. ' ~ ; 

. I 
! 

Dated this 5th day of June, 2014 

E:\MSdocuments\word doc\rs 1314.07.doc 

600,330.43 
193,550.00 

l, 142,580.83 
532,482.96 

10,000.00 

262,354.91 
160,000.00 

2,500.00 

24,793.74 

$2,478, 944.22 

$424~854. 9 7 

$24,793.74 

$2, 928,592.87 

. r 

6/212014 





ACTUil.LDATA CURRENT GENERAL FUND 
10-11 11-12 13-14 ytd projected 6/30 Proposed 2014-15 approved to be adopted 

RESOURCES 
1 2764496 JB.30200 195,112.00 83,109.87 83,109.87 1 Beginning Balance 142,320.78 142,320.78 142,320.78 

2 1,234,023 46 1,384.177 35 1,282.354.25 1,250,949.77 1,250,949.77 2 contingJrsvr$$ carryover 1.218,623.44 1,218,623.44 "i,218,623,44 

3 1.031.'4072 1,08, .55148 1,144,000.00 794,016.31 /,/44,000.00 3 Water Sales 1,100,000.00 1,100,000.00 1,·100.000.00 

4 7,227.81 ()26291 7.000.00 10,054..51 13,406.01 4 New Meters I Materials & Labor 7,000.00 7,000.00 7,000.00 

5 000 0.00 0.00 0.00 5 System Extensions 
6 7.17200 i.45207 5.000.00 5.680.26 7,573.68 6 Interest 5,000.00 5,000.00 5,000.00 

7 19,39272 31,28091 10.000.00 15.l46.74 20,195.65 7 Repair & Materials 10,000.00 10,000.00 10,tlOO.OO 

8 4.693?3 5,19600 1,000.00 10,000.00 13,333.33 8 Miscellaneous 1.000.00 t,000.00 1,000.00 

9 ().00 9 
10 9.00 10 

11 0.00 11 

12 000 12 
13 aoo 13 

14 -67679 ·1.66173 -5,000.00 -308.09 -410.79 14 Cost of Materials Sold -5,000.00 .S,000.00 -5,000.00 

15 1,069,35019 1,136,08364 1.162,000.00 834,589.73 1, I 98,097.89 15 Total Income 1,118,000.00 1,118,000.00 T, 118,000.00 

16 2.3~1.018 fi1 2,616.562.99 2,639,466.25 2.168,649 .37 2,532, I 57.53 16 Total Resources 2,478,944.22 2,478.944.22 2.4:'8,944.22 

EXPENDITURES 

19 19 Personal Services 

20 76,31520 104,88762 82.095.46 52.329.36 52,329.36 20 Superintendent 79.404.00 1.8%cpi 79,404.00 79,404.00 

21 0.00 52.500.06 74,000.00 21 
22 54.980.00 5774080 60.694.40 40,768.00 54,357.33 22 Foreman 58,352.32 cpi +6.1% 58,352.32 58,352.32 

23 37,744 64 ~,3,197 '.!6 43.222.40 22,478.77 22.478.77 23 Mafnt ct 0.00 0.00 0.00 

24 51,43600 ;!9;03475 0.00 0.00 9,728.00 24 iv1arnt {KJ) (rm) 42.203.20 cpi +5% 42,203.20 42.20.120 

24a 14.506 68 47,320.00 15,817.50 25,308.00 24a .Mamt (mg) 42,20310 cpi+5% 42,20320 42,2(1320 

25 40,02818 23.92339 0.00 0.00 0.00 25 Maint I mtr rdr ps 44.761.60 44,761.60 

25a 13,81332 43.118.40 31.800.40 42,400.53 25a IMamt I mtr rdr (dy) 44,761.60 cpi +2% 

26 6,739.65 12.236 18 20,000.00 8,794.50 3,908.67 26 Part-time 20,000.00 20,000.00 20,000.00 

27 25,395.37 27,41630 28,292.73 20.474.14 21,298.85 27 office 2 29.053.20 cp. 29,053.20 29,053.20 

28 25,24272 29,24J83 27.476.00 29.471.51 39,295.35 28 office 29,374.80 cp1 29,374.80 29,374.80 

29 3,493.90 468800 5,000.00 4.870.62 6.494.16 29 Overtime 5,000.00 5,000.00 5,00000 

30 3),000.00 21.100000 20,000.00 0.00 0.00 30 Unused Vacation 20,000.00 20,000.00 :m,000.00 

31 31 Payroll Expenses 
32 :?2.66528 26,63671 23,387.60 20,357.14 27,142.85 32 Social Security 22,961.84 6.20% 22,961.84 ?.2.961.84 

33 4}l!S.73 5,10628 5,469.68 3,897.28 S,196.37 33 Medicare 5,370.11 1.45% 5,370.11 5,370.11 

34 31.46!164 421161.19 46,739.60 19.218.41 25.624.55 34 PERS 34,606.16 12.08%/10.72% 34,606.16 34:SW16 

35 105,96358 96.45295 134,272.25 89,986.96 119,982.61 35 Medical/LifeMsion 130,000.00 moda/nylil'e +10%(?) 130,000.00 130,000.00 

36 10.510.63 10,644.69 19,239.07 9,851.17 13.134.89 36 Dental 16,000.00 13-14+15% (?) 16,000.00 16,000.00 

37 10,00000 ?,040J3 10,500.00 -1,474.11 10,500.00 37 Workers Comp 10,500.00 10,500.00 10,500.00 

38 220000 2,20000 5.251.40 164..55 5,2.51.40 38 Unemployment Ins S.040.00 Unemp 1.8% 5,040.00 13.040.00 

39 1,43t11 2.47835 1.500.00 1,657.li 2,209.56 ,.'3~ ~-~hing 3,000.00 3,000.00 3,000.00 

40 30000 578.Bf LOGO.GO 520.00 693.33 :')J.Q ·Qth~r 2,500.00 2,500.00 2,50000 

41 530,30463 576.69054 624.579.00 423,483.43 567,334.60 ·4J; :.':~\Total Personal Services 600,330.43 600,330.43 600,330.43 
612/20 14 
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ACTUAL DATA CURRENT GENERAL FUND 
10-11 11-12 13-14 ytd projected 6/30 Proposed 2014-15 approved to be adopted 

EXPENDITURES 

1 _1 Materials & Services 
2 9185 0.00 0.00 2 1Kepa1r & Matntenancethyd 3,000.00 remote sprlb hill 3,000.00 3,000.00 

3 2.'.323~2 3,491.51 7.000.00 147.64 !96.85 3 Water System 7,000.00 7,000.00 7,000 00 

4 14,553.80 25,081.92 15,000.00 14,539.29 19.385.72 4 Inventory Used 15,000.00 15,000.00 15,000.00 

5 2,515.83 3.50874 5,000.00 6,242.90 8,323.87 5 Chlorinator/dechlorinator 15,000.00 1urb/dechllbldg 15,000.00 15,000.00 

6 i!,67731 10:18121 17.000.00 1.503.39 12,004.52 6 cla-v!v parls/cla-vlv parts 17,000.00 cla-vtv parts 17,000.00 17,000.00 

7 587359 i 134 25 10,000.00 5,262.18 7.016.24 7 Building 10,000.00 10,000.00 10000.0D 

8 3,09.313 s,4ooq2 3.000.00 3,798.30 5,064.40 8 3/4 T work trucks 3,000.00 3,000.00 3,00000 

9 2.51P7 5BOS.O 2,500.00 4,122.31 S.496.41 9 ra nger/colorados 2,500.00 2,500.00 2,500.00 

10 &06.99 53565 1,150.0D 0.00 0.00 10 Truck 1T 1,150.00 1,150.00 1.150.00 ,....._,.._. 
2,050.00 11 Backhoes JCS 2.050.00 2,050.00 2,05000 11 2,519.80 78310 287.85 383.80 

12 :3606 34fi 19 650.00 78.17 78.17 12 Case 0.00 0.00 

13 J,97€4::I 5.18!1'72 4,500.00 6.254.82 8,339.76 13 Equipment 4.500.00 4,500.00 ·1,50000 

14 18,223 ,o ir59320 18.000.00 10,946.64 14,595.52 14 Fuel 18,000.00 18,000.00 18,000.00 

15 2,00669 ~.319 25 4,500.00 3,583.85 4,778.47 15 Office Equip/Softwr 4,500.00 4,500.00 4,500.00 

16 'i,81811 2 28621 2,000.00 2,943.41 3,924.55 16 Operating Supplies - Tools 3,000.00 3,000.00 3,000.00 

17 899 86 i,OSSBB 1,200.00 748.51 998.01 17 Operating Supplies - Miscellane 1,200.00 1,200.00 1,200.00 

18 18 
19 5,725!>7 4,76t 55 20,000.00 6,609.71 8,812.95 19 Office Expense 13,000.00 13,000.00 1J,OOO.OO 

20 '>,739.nl 5,835.46 9.000.00 5,325.14 7,100.19 20 Postage 9,500.00 9,500.00 9,500.00 

21 21 
22 22 Professional Services 
23 ·11,950.00 12,300.00 13.000.00 12,800.00 12.800.00 23 Audit 13,000.00 13.000.00 13.000.00 

24 150000 451.50 3,000.00 0.00 0.00 24 Computer 3,000.00 3,000.0C 3,000.00 

25 000 1,000.00 0.00 0.00 25 Engineer 1,000.00 1.000.00 1.000.00 

26 a 01soo 6,352.50 9,000.00 6.492.50 8.656.67 26 Legal 9,000.00 9,000.00 S,000.00 

27 0.00 0.00 0.00 0.00 27 Other 0.00 0.00 0.00 

28 64944 b'21.72 700.00 290.88 387.84 28 Locate 700.00 700.00 700.00 

29 0.00 0.00 0.00 29 0.00 0.00 000 

30 3,84657 3.57055 4,500.00 2,544.70 3,392.93 30 Utilities - Electricity 4,500.00 4,500.00 4.500.00 

31 17344 41512 500.00 290.66 387.55 31 Garbage 500.00 500.00 500.00 

32 51000 73953 700.00 432.00 576.00 32 Sewer 700.00 700.00 700.00 

33 3,47898 4,19o01 4,000.00 3,322.20 4.429.60 33 Telephone 6,000.00 6,000.00 5.000.00 

34 26506 2.38 70 500.00 179.35 239.13 34 Natural Gas 500.00 500.00 500.00 

35 252.00 82(190 l,000.00 0.00 0.00 35 Budget/Elections 1000.00 1,000.00 1,000.00 

36 140.54 237 32 150.00 366.56 488.75 36 Board Mtg Expenses 150.00 150.00 ·rsuoo 
37 7.025.00 7,41800 8,500.00 8.122.50 8,122.SO 37 Insurance/Bond 8,500.00 . 8,500:00 8,500.00 

38 000 200.00 0.00 0.00 38 Rent/Lease 200.00 200.00 20000 

39 51165 709.00 800.00 210.65 280.87 39 Miscellaneous 800.00 800.00 !100.00 

40 4,14274 :l,18363 5,000,00 4.436.19 5,914.92 40 Training/Education 6.000.00 6,000.00 6,llOOOD 

41 265.00 ~00 700.00 305.00 406.67 41 Certification Fees 700.00 700.00 700.00 

42 0.00 000 100.00 0.00 o.ao 42 Publications 100.00 100.00 100.00 

43 200.00 20~00 l,000.00 200.00 266.67 43 Taxes/licenses/Permits 1,000.00 f,000.0C 1,000.00 

44 1,146.06 49560 1,200.00 880.91 1,174..55 44 Freight 1,200.00 1,200.00 1200.00 

45 2,573.60 2,86050 3.000.00 4.508.00 6,010.67 45 Water Samples 4,500.00 4,500.00 4,500.00 

46 75700 793.04 1,100.00 l,044.64 1,392.85 46 Dues 1,100.00 1,100.00 1,10000 
61212!) 14 47 47 UJ c 1 uvi.:iuuCUmtin!"v.C1U11v\l• 4data.xls 

48 130,003.93 144,143.63 182,200.00 TIS,820.85 161.427.58 48 Total Materials & Services 193,550.00 i93,550.00 193,550.00 



ACTUAL DATA CURRENT GENERAL FUND 
10-11 11-12 13-14 ytd projected 6/30 Proposed 2014--15 approved to b~ adopted 

EXPENDITURES 

1 1 Capital Outlay 
2 1,330.00 ~.19039 0.00 0.00 0.00 2 iLana Improvement !fencing 0.00 0.00 

3 0.00 208,704.29 0,00 0.00 3 Building Improvement 0 0 

4 13~J8 30,61917 0.00 0.00 0.00 4 l!::qurpment /property/shed 

5 5,65435 3847 9.500.00 4,034.96 9.000.00 5 safety equipfsafety equip 8,500.00 traffic 8,500.00 6,50000 

6 3,05R.fi0 :i0,11704 0.00 330.73 330.73 6 trash pumps/ vac t·aiier/cla-vlv bypass 13,600.00 we;jer 13,600.00 13,60000 

7 7 FurnitureJt-iXtUres ·:· -.. ·.,,,:· 

8 000 0.00 0.00 0.00 8 Water System (Non-SOC) 
9 9.64362 7.6~65 0.00 5,942.67 7,923.56 9 New Meters 

10 i,064 66 29995 15,500.00 9,862.52 14.150.03 10 toois fequip!lools/equip 85,000.00 track hoe''.railer 85,000.00 85,000.00 

11 3.61oJ!i 782M 11 upg !oo!sOSHA lspr monitor 2,500.00 g~s/Upg 2,500.00 ?.,500.00 

12 135,089.85 20742 12 i·ry'easl iO" 

13 0.00 2.100()1) 0.00 13 compuzerstsoftwarefserver 71,000.00 masterpa1 71,000.00 71,000.00 

14 10.229.90 Si0.35 20.000-.00 9,866.71 9.866.71 14 baldwin erk 6 lbaldwln c.1< 6/kingdon drive 10,000.00 ;irV:v rehab 10,000.00 10.000.00 

15 0.00 140.000.00 111,760.97 149,014.63 15 leasure drive 125,000.00 ml.r bx.wt ($'.J) 125.000.00 125,00()00 

16 0.00 l.!0663 150.000.00 147.575.63 147,575.63 16 afsxander/alexander dr 

17 48871 2480~ 17 hr cty par~ (midway)lswyers delh:nan 

18 138,903 75 1t11,059 00 0.00 5.815.70 S,815.70 18 clear craek SI clear creek 

19 0.00 o.oo 0.00 350.00 350.00 19 swyers dethman 

20 2,23773 0.00 0.00 0.00 20 rnoe str;igh1 !irn 
21 000 1114.91 0.00 0.00 0.00 21 cc;oper spur a isiraig!\t hilr 6 

22 735.67 3,89174 1,860.57 T.&50.57 22 Sherrard m'bra:::her fa;ms/ cvale hen age 

23 1,4S786 1006 0.00 0.00 23 awaldtoid da!les di 

24 17348 41,310.97 0.00 43,569.18 43,569./8 24 vehicle ! ne<1! creek I neal creek 

25 000 103,474.24 0.00 7.853.39 7,853.39 25 traiier jswyers urive/swyers drive 

26 206.51 26 stra:ghthJH 
27 0.00 4,20.500 31,000.00 11.522.75 15,363.67 27 shick hilt bridgelodot ehrck hiO bridge 31,000.00 ehrck hd tidge:i'odot 31,000.00 31,000.00 

28 6.401.74 9,51639 30,000.00 7.996.90 lo,OB2.02 28 sma!.! Fne rpl /sm line rp1 40,000.00 smaH 1ine replacemt 40.000.00 40,000 00 

29 673.7637.'i 685,50000 685,500.00 685,500.00 685,500.00 29 rsvr$~ i rsviS$ lgip 685,500.00 685,SOo;oo 665,500.00 

30 308.65 0.00 0.00 0.00 30 masoo -> va'l horn 30,480.83 trout creek 30,480.83 30,48083 
31 784.n 0.00 0.00 31 roark 5' 20,000.00 billings road 20,000.00 20,000.00 

32 8,804.00 1.04658 0.00 0.00 0.00 32 GlS siware upg 20,000.00 clear erk 20,000.00 20.oooon 
33 12244 33 tapping gun 

34 10,580.84 4Jl8M9 0.00 4,000.00 4,000.00 34 ious mwe t11!\ tweb pay 

35 1,014.11361 1,033,789 51 l ,290,204.29 J ,057 ,842.68 1,118,255.82 35 Total Capjtal Outlay l, 142,580.83 l. l 42;580,83 l. l 42 580.83 

36 36 
37 10,00000 10,000.00 10.000.00 10,000.00 J0,000.00 37 Transfer to Vehide Reserve Fund 10,000.00 10,000.00 10,000.00 

38 640.48 640.48 38 lgip general fund$ 0.00 0.00 0.00 
39 545,000.00 545,00000 532.482.96 532,.482.96 532,482.96 39 Contingency Reserve 532,482.96 532.482.96 532.48296 

40 2.230,022.17 2,309,623 il8 2,639,466.25 2, 143,270.40 2,J90, 141.43 40 Total Expenditures 2,478,944.22 2,478,944.22 2,478,944.22 
41 -1,160,67198 -1,173,540.24 - l .477,466.25 -1,308,680.67 -1.192.043.54 41 Income/Loss -1,360,944.22 · 1,360,944.22 -1,360,944.22 
42 100,996.44 308,93911 0.00 25.378.97 142,016.10 ·42 Resource Balance 0.00 0.00 0.00 

612J2014 313 E:\MSdocumenls\xcl doc\1314data.xls 
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VEHICLE RESERVE --
RESOURCES Proposed 2014-15 approved lo be adoptecl 

T _ 172698~-- 25,95082 _ __27,450~ 27,45().9~_ 27.45D.96 1 Beginning Balance · ~ 14,793.74 14,793.74 14,793.74 
i2 65 44 0 14 0.00 0.00 2 Interest 0.00 0.00 0.00 ,___ 12,Mlll 0.00 0.00 12,500.00 12.500.00 income - used · ·ehicle 0.00 0.00 0.00 
3 ~--~C,,O~~ ---- ~5~EO 00 10,000.00 10.000.00 10,000.00 3 Transfer from General Fund 10,000.00 10,000.00 10,000.00 -
4 2256~44 15,00014 10,000.00 10,000.00 J0,000.00 4 Total Income 10,000.00 10,000.00 10,000 00 
5 59.83S31 40.95096 37.450.96 49.950.96 49,950.96 5 Total Resources 24,793.74 24,793.74 24,793 74 

0.00 0.00 0.00 0.00 EXPENDITURES 
6 18,00646 27.450 82 0.00 14,793.74 14,793.74 6 Reserve 24,793.74 reserve 24,793.74 24,793.74 
7 ~" 

33.721'03 ven1cte1rmK muvenic1e 13,500 00 37,450.96 35,157.22 35,157.22 7 0.00 >1ehide purctiasa 0.00 0.00 

8 51727 49 40,950.82 37,450.96 49.950.96 49.950.96 8 Total Expenditures 24,793.74 24,793.74 24,793.74 

9 6.10782- 0.14 0.00 0.00 0.00 9 Unappropriated Ending Balance 0.00 0.00 0.00 
. ·~-..-..,..-.,,•..==-,. 

6/2/2014 E:\MSdocuments\xcl doc\1314data.xls 
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ACTUAL DATA Current SYSTEM DEVELOPMENT FUND 
11-12 12-13 BUDGET 13-14 yld projected RESOURCES Proposed 2014-15 approved to be adopted 

1 176097 84 364.43044 230,795.71 234,770.28 234,770.28 1 Beginning Balance 224,735.16 224,735.16 224]35 16 
2 159,619.75 159.619.75 2 reservoir (lgip) 159,619.75 159,619.75 159,619 75 - ------·- -···------
3 000 32.57 500.00 0.00 0.00 3 Interest Income 500.00 500.00 50000 
4 23,59900 43,44801 40,000.00 28,618.00 28,618.00 4 System Development Fees 40,000.00 new meters(10) 40,000.00 40,000 00 

l---'- ---.,~- --5 000 Ot10 0.00 0.00 0.00 5 0.00 000 --6 0.00 000 0.00 0.00 0.00 6 forest rngmi 0.00 0.00 -- ,_, ____ 
7 371,650 05 7479367 0.00 0.00 0.00 7 timber harvest 0.00 0.00 0.00 

'---- ----·- ---·-
8 6~~.55120 000 0.00 0.00 0.00 8 0.00 0.00 

9 000 000 0.00 0.00 0.00 9 0.00 000 

10 0.00 000 0.00 0.00 0.00 10 0.00 0.00 

11 000 000 0.00 0.00 0.00 11 0.00 0.00 

12 458,aoo.26 118.274 :>5 40,500.00 28,618.00 28,618.00 12 Total Income 40,500.00 40,500.00 40,500.00 

13 514,89810 482 704.69 271.295.71 423.008.03 423,008.03 13 Total Resources 424,854.91 424,854.91 424,854.91 

EXPENDITURES 
14 0 IJ(I() 14 
15 0.00 o.oc 15 Water System Improvement 

16 16 
17 671442 24,35e73 91,295.71 13,989.84 18,653.12 17 wtrshd protec/forest mgmt 0.00 0.00 0.00 

18 18 
19 19 
20 208.86604 13,00000 20,000.00 16,000.00 20,000.00 20 timber harvest 2,500.00 replant 2,500.00 2,500.00 

21 3,94200 0.00 0.00 21 hone! developmenr 

22 1.13443 0.00 0.00 22 quinn/giibert 

23 23 office building 262,354.91 office bldg 262,354.91 262,354 91 

24 24 (to balance) 

25 15"1}]784 159,61975 160,000.00 159,619.75 159.619.75 25 reservoir (Jgip$} 160,000.00 160,000.00 160,000.00 
26 15.879.50 26 reservoir/ properh 
27 27 

28 372.851130 247.934 41 271,295.71 189,609.59 198,272.87 28 Total Expenditures 424,854.91 424,854.91 4.24,854.91 
29 85,94196 -129,66016 -230,795.71 -160,991.59 -169,654.87 29 Income I Loss -384,354.91 -384,354.91 -384,354 91 
30 262,03980 2.34.77028 0.00 233,398.44 224,735.16 30 Unappropriated Ending Balance 0.00 0.00 0.00 

6/212014 E:\MSdocuments\xcl doe\1314data.xls 





APPENDIX 

Appendix 8.2 

Water Rate Schedule 









APPENDIX 

Appendix 8.3 

Oregon Water & Wastewater Funding and 
Resource Guide 

RCAC, 2014 





2014 
OREGON WATER & WASTEWATER  

FUNDING AND RESOURCE GUIDE

Compiled by: 



1 OREGON WATER AND WASTEWATER FUNDING AND RESOURCE GUIDE: COMPILED BY RCAC APRIL 2014 

Oregon Water & Wastewater  Funding and Resource Guide 

April 2014 

Background 

and Purpose 

Rural Community Assistance Corporation (RCAC), a private non-profit 

organization serving 13 states in the West, helps rural communities achieve 

their vision and goals through training, technical assistance, and access to 

resources. RCAC works with funding and regulatory agencies and partners to 

address utility compliance issues for lower income rural communities.  

The purpose of the RCAC Oregon Water Wastewater Funding and Resource 

Guide is to provide an easy to use document which identifies water and 

wastewater funding programs, agencies, and organizational resources. RCAC 

hopes that this guide will be used as a tool to help you move forward with 

water and wastewater infrastructure projects in your community. 

Scope The Guide provides information on primary agency funding programs which 

support planning, predevelopment, and construction of drinking water and 

wastewater infrastructure projects. It also includes information on resources 

available to assist communities with completing drinking water and 

wastewater projects, addressing regulatory compliance, drinking water 

protection, improving water quality and local public health. Additional 

resources may be available. Please contact RCAC to suggest a resource to 

include in this guide. 

Contents o Agencies serving water/wastewater needs for small Oregon

communities

o Funding programs for water and wastewater projects

Key Project 

Stages 

 Planning

 Predevelopment

 Engineering and Design

 Construction

This publication was made possible by Grant Number 90EF0069-04-00 from Health and Human 

Services and Rural Community Development Activities Program. The information was compiled 

in partnership with agencies and organizations by Rural Community Assistance Corporation 

(RCAC). RCAC is the Western regional affiliate of the Rural Community Assistance 

Partnership, Inc. (RCAP). 

For more information on Rural Community Assistance Corporation, visit: www.rcac.org 

http://www.rcac.org/
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Agencies Serving Water/Wastewater Needs of Small Oregon Communities

U.S. Environmental Protection Agency 
EPA Region 10 Oregon Operations Office 

805 SW Broadway, Suite 500 

Portland, OR 97205 

Joel Salter Oregon Water Programs Coordinator 

Phone: (503) 326-2653

Email: Salter.Joel@epa.gov 

Drinking Water SRF Site: 

http://yosemite.epa.gov/r10/water.nsf/Drinking+Water/ 

State+Revolving+Fund 

Clean Water SRF Site: 

http://yosemite.epa.gov/R10/ecocomm.nsf/state+revolving

+fund/cwsrf 

United States Department of Agriculture Rural 
Development  
(USDA RD) 
1201 NE Lloyd Blvd., Ste. 801 

Portland, OR 97232-1274 

Sam Goldstein, Community Programs Director 

Phone: (503) 414-3362 

Email: Sam.goldstein@or.usda.gov 

Website: http://www.rurdev.usda.gov/ORcp.html 

U.S. Department of Health and 
Human Services 
Portland Area Indian Health Service 

1414 NW Northrup Street, Suite 800 

Portland, OR 97209 

Phone: (503) 414-5555 

Website: www.ihs.gov 

U.S. Department of Commerce 
Economic Development Administration (EDA) 
121 SW Salmon Street, Suite 244 

Portland, OR 97204 

David Porter, Economic Development Representative  

Phone: (503) 326-3078 

Email: dporter@eda.doc.gov 

Oregon Health Authority (OHA) 
Drinking Water Services 

PO Box 14450 

Portland, OR 97293-0450 

Phone: (971) 673-0422 

Website: http://healthoregon.org/dwp 

Adam DeSemple, Safe Drinking Water Revolving Loan 

Fund, (971) 673-0422 

Tony Fields, Planning Protection & Certification Manager, 

(971) 673-2269 

Debra Lambeth, Environmental Review Coordinator,  

(971) 673-0414 

Tom Pattee, Groundwater Protection, (541) 726-2587 x 24 

Kari Salis, Technical Services Region 1, (971) 673-0423 

Karen Kelley, Technical Services Region 2, 

(541) 726-2587  x 22 

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

Technical Assistance: 

HBH Consulting Engineers, Inc., (503) 625-8065 

Oregon Business Development Department 
(OBDD) 
Infrastructure Finance Authority (IFA) 

775 Summer St. NE, Suite 200  

Salem, OR 97301-1280 

Phone: (503) 986-0123 

Email: infrastruture.info@state.or.us 

Website: www.orinfrastructure.com 

mailto:Salter.Joel@epa.gov
http://yosemite.epa.gov/r10/water.nsf/Drinking+Water/State+Revolving+Fund
http://yosemite.epa.gov/r10/water.nsf/Drinking+Water/State+Revolving+Fund
http://yosemite.epa.gov/R10/ecocomm.nsf/state+revolving+fund/cwsrf
http://yosemite.epa.gov/R10/ecocomm.nsf/state+revolving+fund/cwsrf
mailto:Sam.goldstein@or.usda.gov
http://www.rurdev.usda.gov/ORcp.html
http://www.ihs.gov/
mailto:dporter@eda.doc.gov
http://healthoregon.org/dwp
mailto:infrastruture.info@state.or.us
http://www.orinfrastructure.com/


3 OREGON WATER AND WASTEWATER FUNDING AND RESOURCE GUIDE: COMPILED BY RCAC APRIL 2014 

Agencies Serving Water/Wastewater Needs of Small Oregon Communities 

Continued

Oregon Department of Environmental Quality 
(DEQ) 
811 SW Sixth Avenue 

Portland, OR 97204-1390 

Clean Water State Revolving Fund (CWSRF) 
Katie Foreman, Program Coordinator: (503) 229-5622 

Kathy Estes, Loan Specialist: (503) 229-6814 

Website: www.deq.state.or.us/wq/loans/loans.htm 

Drinking Water Protection Program 

Sheree Stewart, Program Coordinator: (503) 229-5413 

Julie Harvey, Drinking Water Specialist: (503) 229-5664 

Website: www.deq.state.or.us/wq/dwp/dwp.htm 

Rural Community Assistance Corporation 
(RCAC) 
1020 S.W. Taylor Street Suite 450 

Portland, OR 97205 

Chris Marko, Rural Development Specialist 

(503) 228-1780 cmarko@rcac.org 

RosAnna Noval, Rural Development Specialist 

(503) 308-0207 rnoval@rcac.org 

Website: www.rcac.org 

http://www.deq.state.or.us/wq/loans/loans.htm
http://www.deq.state.or.us/wq/dwp/dwp.htm
mailto:cmarko@rcac.org
mailto:rnoval@rcac.org
http://www.rcac.org/
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Additional Resources for Water and Wastewater Needs 

Association of Oregon Counties 
1201 Court St NE Suite 300 

Salem, OR 97301 

Laura Cleland 

Phone: (503) 585-8351 

Website: www.aocweb.org 

LOCAP Underwriter:  

Wedbush Securities, Katie Schwab, (503) 471-6798 

League of Oregon Cities 
1201 Court St. NE, Suite 200 

Salem, OR 97301 

Susan Muir 

Phone: (503) 588-6550 

Website: www.orcities.org 

LOCAP Underwriter:  

Wedbush Securities, Katie Schwab, (503) 471-6798 

Special Districts Association of Oregon 
PO Box 12613 

Salem, OR 97309 

Phone: (503) 371-8667 

Website: www.sdao.com 

Luann Richey, (503) 371-8667 x 113 

Oregon Water Resources Department 
725 Summer Street NE, Suite A 

Salem, OR 97301 

Phone: (503) 986-0900 

Website: www.oregon.gov/owrd 

Oregon Association of Water Utilities 
935 N Main Street 

Independence, Oregon 97351  

Phone: (503) 837-1212 

Website: www.oawu.net 

Oregon Watershed Enhancement Board 
775 Summer St. NE Suite 360 

Salem, OR 97301 

Phone: (503) 986-0178 

Website: www.oregon.gov/OWEB 

Federal Regulatory Information: 

Safe Drinking Water Act (SDWA): www.epa.gov/safewater/sdwa 

Clean Water Act (CWA): http://www.epa.gov/oecaagct/lcwa.html 

National Pollutant Discharge Elimination System (NPDES): http://cfpub.epa.gov/npdes/cwa.cfm?program_id=45 

http://www.aocweb.org/
http://www.orcities.org/
http://www.sdao.com/
http://www.oregon.gov/owrd
http://www.oawu.net/
http://www.oregon.gov/OWEB
http://www.epa.gov/safewater/sdwa
http://www.epa.gov/oecaagct/lcwa.html
http://cfpub.epa.gov/npdes/cwa.cfm?program_id=45
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON 
Planning and Predevelopment  

Program Eligible Projects Eligible Applicants Funding Available How To Apply 

OBDD Infrastructure 

Finance Authority 

(IFA) 

Community 

Development Block 

Grant (CDBG) 

Preliminary engineering and planning – 

water master plans, wastewater 

facilities plans, water conservation and 

management plans, capital 

improvement plans, inflow and 

infiltration studies. 

Final engineering – preliminary 

engineering reports, studies 

Projects must principally benefit 

low to moderate income people 

in non-entitlement cities and 

counties. Projects must serve 

primarily residential needs, not 

primarily for capacity building. 

 Grants up to $175,000 for

preliminary engineering

and planning

 Grants up to $3,000,000

for final design

engineering and

construction

Competitive applications are accepted 

year-round and reviewed quarterly. All 

awards are subject to funding availability. 

Contact the Oregon Business 

Development Department (OBDD) at 

(503) 986-0123 and ask for your regional 

coordinator, or view program details at: 

www.orinfrastructure.com  

OBDD IFA 

Special Public Works 

Fund (SPWF)  

Preliminary engineering studies; and 

economic investigations related to 

municipal utility projects (water, 

wastewater, stormwater)  

Cities, counties, county service 

districts (ORS Chapter 451), 

Tribes, ports, & districts (ORS 

198.010) 

 Grants up to $60,000 or

85% of project costs.

 Loans available at reduced

interest rates/7-year term.

Apply year-round based on funding 

availability.  

Contact OBDD at (503) 986-0123 and 

ask for your regional coordinator or view 

program details at:  

www.orinfrastructure.com 

OBDD IFA 

Water Wastewater 

(WWF)  

Preliminary planning, engineering 

studies and economic investigations in 

preparation for construction projects 

that address an existing or pending 

compliance issue.  

Cities, counties, county service 

districts (ORS Chapter 451), 

tribes, ports and districts (ORS 

198.010). For a population of 

less than 15,000 with a Notice of 

Non-compliance or potential 

notice.  

 Grants up to $20,000

 Loans up to $20,000

Apply year-round based on funding 

availability. 

Contact OBDD at (503) 986-0123 and 

ask for the regional coordinator or view 

program details at: 

www.orinfrastructure.com 

USDA-Rural 

Development 

Pre-development 

Planning Grant (PPG) 

Water and/or wastewater planning; 

preliminary engineering reports, 

environmental reports, and other work 

to assist in developing a project that is 

expected to be funded by RD in the 

next 12 – 18 months.  

Public bodies (such as 

municipality, county, district or 

authority); non-profit 

organizations, and Indian tribes. 

Priority given to the smallest and 

poorest communities and 

systems with limited resources. 

 Maximum $25,000 grant

or 75% of project costs,

whichever is less.

Apply year-round based on funding 

availability. 

Contact USDA-Rural Development 

Oregon State Office at (503) 414-3360 
and ask for your regional loan specialist 

or view program details at: 

www.rurdev.usda.gov/UWP-

predevelopment.htm 

http://www.orinfrastructure.com/
http://www.orinfrastructure.com/
http://www.orinfrastructure.com/
http://www.rurdev.usda.gov/UWP-predevelopment.htm
http://www.rurdev.usda.gov/UWP-predevelopment.htm
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON 
Planning and Predevelopment continued 

Program Eligible Projects Eligible Applicants Funding Available How To Apply 

USDA-Rural 

Development 

 

Special Evaluation 
Assistance for Rural 
Communities and 
Households 
(SEARCH) 

 

Water and/or wastewater planning; 

preliminary engineering reports, 

environmental reports, and other work 

to assist in developing a project that is 

expected to be funded by RD in the 

next 12-18 months. 

Public bodies (such as 

municipality, county, district or 

authority); non-profit 

organizations, and Indian tribes. 

Priority given to the smallest and 

poorest communities and 

systems with limited resources. 

 

 Maximum $30,000 grant 

or 100% of project costs, 

whichever is less 

Apply year-round based on funding 

availability. 

Contact USDA-Rural Development 

Oregon State Office at (503) 414-3360 
and ask for your regional loan specialist 

or view program details at: 

www.cfda.gov (Number 10.759) 

Rural Community 

Assistance Corp. 

Loan Fund 
 

Feasibility and 

Predevelopment 

Water and/or wastewater planning; 

environmental work; and other work to 

assist in developing an application for 

infrastructure improvements 

 

Nonprofit organizations, public 

agencies and tribal governments 

serving rural areas with a 

population of 50,000 or less; or 

10,000 if guaranteed by RD 

financing 

 Max $50,000 for 

feasibility loan 

 Max $350,000 for 

predevelopment loan 

 1 year term 

 Interest rate @ 5.5% 

 

Applications accepted anytime 

Contact: Josh Griff at (720) 951-2163 or 

jgriff@rcac.org. 

 

Applications available on-line at 

www.rcac.org 

EDA Technical 

Assistance Grants 

 

Feasibility Studies 

EDA’s mission is to help economically 

distressed communities in ways that 

help them build long-term economic 

development capacity. Projects must 

foster the creation or retention of 

higher-skilled, higher-wage 

employment opportunities for local 

displaced workers and attract private-

sector capital investment.  

Indian Tribes; state, county, city 

or other political subdivisions of 

a state; institutions of higher 

education; public or private non-

profit organizations or 

associations 

 $50,000 to $75,000 

 Local match required 

 Grant funds received from 

other Federal Agencies 

may not be used to satisfy 

local share match. 

Visit agency website at www.eda.gov 

and review latest “Federal Funds 

Announcement” (FFO).  

 

Submit application through 

www.grants.gov 

 

Clean Water State 

Revolving Fund 

(CWSRF) 

Loans are available for planning and 

design projects associated with: 

publicly owned wastewater treatment 

and stormwater facilities and systems, 

non-point source water quality 

improvement projects and estuary 

management projects. 

Federally recognized tribal 

governments, cities, counties, 

sanitary districts, soil and water 

conservation districts, irrigation 

districts, various special districts 

and certain intergovernmental 

entities. 

 Loan only 

 Up to 5 years 

 Substantially discounted 

interest rate 

 No annual fee 

 

Applications accepted year round with 

scheduled review and ranking in 

February, June and October. 

 

Contact the Oregon Department of 

Environmental Quality (DEQ); call Katie 

Foreman at (503) 229-5622. 

 

     

http://www.cfda.gov/
mailto:jgriff@rcac.org
http://www.rcac.org/
http://www.eda.gov/
http://www.grants.gov/
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON  
Construction  

 

Program Eligible Projects Eligible Applicants Funding Available How To Apply 

OBDD IFA 

 

Community 

Development Block 

Grant (CDBG)  

 

 

All projects must be in accordance with 

an approved water plan or wastewater 

plan. Eligible activities include: 

construction engineering; acquisition of 

property (including easements); grant 

administration; and audits. Projects 

addressing an existing or pending 

compliance issue will score higher. 

Projects must principally benefit 

low to moderate income people 

in non-entitlement cities and 

counties. Projects must serve 

primarily residential needs and 

not be for capacity building. 

 

 Maximum Grant of $3 

million, subject to the 

maximum $3 million per 

project limitation during a 

five-year period. 

 Single grant may be 

awarded to cover final 

engineering and 

construction. 

 

Competitive applications accepted year-

round and reviewed quarterly. All awards 

are subject to funding availability. 

 

Contact OBDD at (503) 986-0123 and 

ask for your regional coordinator or view 

program information at 

www.orinfrastructure.com 

 

 

OBDD IFA 

 

Special Public Works 

Fund (SPWF) 

 

 

Planning for raising and managing 

funds, pre-construction and 

construction of water, wastewater, 

stormwater projects. Projects must be 

publically owned and support economic 

and community development in 

Oregon. 

 

Cities, counties, county service 

districts (ORS Chapter 451), 

tribes, ports and districts (ORS 

198.010)  

 Primarily a loan program 

 Maximum $10 million 

loan 

  25 year term maximum. 

 Grants based on retention 

or creation of jobs, up to 

max. of $5,000 per job 

 Grants cannot exceed 

$500,000 or 85% of the 

project cost, whichever is 

less 

 

Apply year-round, based on funding 

availability. 

 

Contact OBDD at (503) 986-0123 and 

ask for your regional coordinator or view 

program details at 

www.orinfrastructure.com 

 

OBDD IFA 

 

Water Wastewater 

Financing (WWF) 

 

 

Planning, pre-construction, and 

construction improvements of drinking 

water, wastewater, or stormwater 

projects. Projects must be publically 

owned and address an existing or 

pending compliance issue. 

Cities, counties, county service 

districts (ORS Chapter 451), 

tribes, ports, & districts (ORS 

198.010)  

 Maximum $10 million 

loan 

 25 year term maximum 

 Grant eligibility based on 

median household income 

 Maximum $750,000 grant 

 

Competitive applications are accepted 

year-round and reviewed quarterly. All 

awards are subject to funding availability.  

 

Contact OBDD at (503) 986-0123 and 

ask for your regional coordinator, or view 

program details at 

www.orinfrastructure.com 

 

 

http://www.orinfrastructure.com/
http://www.orinfrastructure.com/
http://www.orinfrastructure.com/
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON  
Construction continued 
 
Program Eligible Projects Eligible Applicants Funding Available How To Apply 

Oregon Health 

Authority 

 

Safe Drinking Water 

Revolving Loan Fund 

(SDWRLF) 

 

Drinking water system projects must 

resolve existing or future non-

compliance with current or future state 

and federal drinking water standards, 

that addresses the most serious human 

health risks, or that is essential to create 

a new drinking water system 

improvement that will substantially 

benefit public health.  

 

Eligible Activities: 

Planning, engineering, design, water 

source construction, land or easement 

acquisition, treatment, storage, 

transmission/distribution, system 

purchase, system consolidation, system 

creation, system security, restructuring 

Public and privately owned 

community and non-profit non-

community public water 

systems. Federally owned 

systems are not eligible. 

 Projects requesting  

$3 million or more require 

additional review and 

approval from the Drinking 

Water Advisory Committee  

 Interest rate fluctuates 

quarterly (set at 80% of the 

previous quarters municipal 

bond rate) 

 20-year term maximum  

 30-year term maximum for 

disadvantaged communities 

 Principal Forgiveness 

 Green Project Reserve 

(GPR) financial incentive 

 Circuit Rider assistance for 

eligible systems under 

10,000 in population 

A Letter of Interest (LOI) may be 

submitted anytime to be eligible for 

funding consideration. Contact Oregon 

Health Authority’s Drinking Water 

Services at (971) 673-0405 or go to the 

OHA website: 

http://healthoregon.org/srf  

 

You may also contact Business Oregon’s 

Infrastructure Finance Authority (IFA) 

at (503) 986-0123 or visit their website 

at: http://www.orinfrastructure.org/LOI-

Form/ to take you directly to the LOI. 

Oregon Health 

Authority 

 

Drinking Water 

Source Protection 

Fund (DWSPF) 

 

Drinking Water Source Protection 

projects that lead to risk reduction 

within a delineated source water area or 

that would contribute to a reduction in 

contaminant concentration within the 

drinking water source. 

Any public and privately owned 

community and non-profit  

non-community water systems 

with a completed Source Water 

assessment. Federally owned 

systems are not eligible. 

 Max $30,000 Grant 

 Max $100,000 loan 

 Interest rate fluctuates 

quarterly (set at 80% of 

previous quarter’s 

municipal bond rate). 

 20 year term 

 30-year term maximum for 

disadvantaged communities 

 

A letter of interest must be submitted to 

be eligible for funding consideration. 

Check with OHA on submittal schedule.  

 

Contact Oregon OHA Drinking Water 

Services at (971) 673-0405 or visit 

http://healthoregon.org/srf  

or contact OBDD at (503) 986-0123 or 

visit www.orinfrastructure.com 

 

     

http://healthoregon.org/srf
http://www.orinfrastructure.org/LOI-Form/
http://www.orinfrastructure.org/LOI-Form/
http://healthoregon.org/srf
http://www.orinfrastructure.com/
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON  
Construction continued 
 

Program Eligible Projects Eligible Applicants Funding Available How To Apply 

Clean Water State 

Revolving Fund 

(CWSRF) 

 

 

Loans and bond purchase agreements 

are available for planning, design, and 

construction projects associated with: 

publicly owned wastewater treatment 

and stormwater facilities and systems, 

non-point source water quality 

improvement projects and estuary 

management projects. Interim financing 

is also available. 

Indian tribal governments, 

cities, counties, sanitary 

districts, soil and water 

conservation districts, 

irrigation districts, various 

special districts and certain 

intergovernmental entities.  

 Loan: Up to 20 year term, or 

life of asset 

 Bond purchase agreement: Up 

to 30 year term or life of asset 

 Interest may be discounted 

depending on funding type 

and community demographics 

 Low annual fee (planning 

loans exempt from this fee) 

 Possible principle forgiveness 

Applications accepted year round with 

scheduled review and ranking in the first 

week of February, June and October. 

 

Contact the Oregon Department of 

Environmental Quality (DEQ); call 

Katie Foreman at (503) 229-5622, email 

foreman.katie@deq.state.or.us or contact 

your local project officer. For a list of 

project officers, go to: 

http://www.deq.state.or.us/wq/loans/cont

acts.htm 

USDA-Rural 

Development  

 

Water Environmental 

Programs (WEP) 

Direct Loan & Grant 

Program 

Pre-construction & construction 

associated with constructing, repairing, 

or improving water, sewer, solid waste 

or storm wastewater disposal facilities. 

Public bodies (such as 

municipality, county, district, 

or authority); non-profit 

organizations and Indian tribes 

serving financially needy 

communities with service area 

populations<10,000. 

  Primarily loan program 

  Grants based on need 

  Interest rates track AA rated 

20 yr. muni. bonds and fixed 

for life of loan 

  Lower income communities 

receive an interest rate subsidy 

  Up to 40-year loan term 

Apply year-round based on funding 

availability. Contact USDA-Rural 

Development, Oregon State Office at 

(503) 414-3360 and ask for your 

regional loan specialist or view program 

details at:  

www.rurdev.usda.gov/ORcp.html 

 

 

LOCAP  

Full Faith and Credit 

Obligations 

  

Bridge financing and 

full project financing 

New capital projects having a useful 

life greater than 1 year or refunding 

outstanding bonds and loans. Includes 

soft costs, such as staff time, design 

and professional services, directly 

related to the project. 

Cities and counties that are 

members of the League of 

Oregon Cities and Association 

of Oregon Counties and their 

component units (i.e., service 

districts and urban renewal 

agencies) 

 Municipal bond market 

 Interest at market rates 

 No maximum principal 

amount 

Applications are accepted anytime. 

Contact the LOCAP coordinator, Katie 

Schwab, Wedbush Securities, at 

 (503) 471-6798 or email 

katie.schwab@wedbush.com 

LOCAP  

Utilities Revenue 

Bonds 

  

Full project financing 

New capital projects for water, sewer, 

and stormwater systems having a useful 

life greater than 1 year or refunding 

outstanding utility revenue bonds. 

Includes soft costs, such as staff time, 

design and professional services, 

directly related to the project. 

Cities and counties that are 

members of the League of 

Oregon Cities and Association 

of Oregon Counties and their 

component units (i.e., service 

districts and urban renewal 

agencies) 

 Municipal bond market 

 Interest at market rates 

 No maximum principal 

amount 

 Requires a Debt Service 

Reserve Fund and 

satisfactory coverage 

Applications are accepted anytime. 

Contact the LOCAP coordinator, Katie 

Schwab, Wedbush Securities, at  

(503) 471-6798 or email 

katie.schwab@wedbush.com 

mailto:foreman.katie@deq.state.or.us
http://www.deq.state.or.us/wq/loans/contacts.htm
http://www.deq.state.or.us/wq/loans/contacts.htm
http://www.rurdev.usda.gov/ORcp.html
mailto:katie.schwab@wedbush.com
mailto:katie.schwab@wedbush.com
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FUNDING PROGRAMS FOR WATER AND WASTEWATER PROJECTS IN OREGON 
Construction continued 

Program Eligible Projects Eligible Applicants Funding Available How To Apply 

RCAC Loan Fund 

Construction 

Water, wastewater, solid waste and 

storm facilities that primarily serve low 

income rural communities. Includes 

predevelopment costs 

Non-profit organizations, public 

agencies, and tribal governments 

rural areas with populations of 

50,000 or less, or 10,000 if using 

RD financing as the takeout 

 Max $2 million with

commitment letter for

permanent financing

 Security in permanent loan

letter of conditions

 1-3 year term

 1% loan fee

 Interest rate 5.5%

Applications are accepted anytime. 

Contact Josh Griff at (720) 951-2163 or 

email jgriff@rcac.org 

Applications available on-line at: 

www.rcac.org  

RCAC Loan Fund 

Intermediate Term 

Loans 

Water, wastewater, solid waste and 

storm facilities that primarily serve low 

income rural communities. Includes 

predevelopment costs 

Non-profit organizations, public 

agencies, and tribal governments 

rural areas with populations of 

50,000 or less; or 10,000 if using 

RD financing as the takeout 

 For smaller capital needs

projects

 Normally not to exceed

$100,000

 Up to 20 year term

 Interest rate 5.0%

Applications are accepted anytime. 

Contact Josh Griff at (720) 951-2163 or 

email jgriff@rcac.org 

Applications available on-line at: 

www.rcac.org  

US Economic 

Development 

Administration 

Public Works Grants 

EDA’s mission is to help economically 

distressed communities in ways that 

help them build long-term economic 

development capacity. Projects must 

foster the creation or retention of 

higher-skilled, higher-wage 

employment opportunities for local 

displaced workers and attract private-

sector capital investment.  

Indian Tribes; state, county, city 

or other political subdivisions of 

a state; institutions of higher 

education; public or private non-

profit organizations or 

associations 

 Public Works grant awards

are in the range of $500,000

– $2,500,000 with 50%

local matching funds 

required. 

 Grant funds received from

other Federal Agencies may

not be used to satisfy local

share match.

Visit agency website at www.eda.gov 

and review latest “Federal Funds 

Opportunities” (FFO).  

Submit application through 

www.grants.gov 

mailto:jgriff@rcac.org
http://www.rcac.org/
mailto:jgriff@rcac.org
http://www.rcac.org/
http://www.eda.gov/
http://www.grants.gov/
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