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SECTION 1 - INTRODUCTION

1.1 Authorization

In 2002 the City of Stayton, Oregon contracted with Keller Associates, Inc. to
prepare a Water Distribution Facilities Planning Study for the City.

1.2 Introduction

The City of Stayton is a rural community located approximately 17 miles
southeast of Oregon’s capital city, Salem. The area’s economic base consists of
agriculture and industry. The community also serves as a bedroom community
for Salem, with a 15-20 minute commute each way.

The City is committed to providing the community with quality water and
adequate fire protection for all residential, commercial and industrial areas. This
master plan evaluates the existing system and makes recommendations for
improvements and upgrades necessary to accommodate future conditions and City
objectives for water supply, distribution and storage.

1.3  Related Studies

The City currently owns and operates its own water supply, storage and
distribution facilities. The document Water Supply and Treatment Facilities
Planning Study addresses water supply and treatment needs and
recommendations.

As part of the master planning, Keller Associates also completed a Water
Management and Conservation Plan which satisfies Oregon Administrative Rules
690-315 and 690-086. The Water Management and Conservation Plan contains
four major elements including a water system description, a water conservation
element, a water curtailment plan, and a water supply element.

In June 2004, Keller Associates also completed a Water System Vulnerability
Assessment as required by the “Bioterrorism Preparedness and Response Act”.
The Water System Vulnerability Assessment identified water system
vulnerabilities, and outlined improvements that will minimize vulnerabilities.

Keller Associates has also been commissioned to complete wastewater and storm
drain master plans. Additionally, the City of Stayton has recently completed
transportation, trails and parks master plans. The completion of these studies will
enable the City to acquire necessary funding to implement critical improvements
now and also make accommodations for future growth.

Page 1 -1 ‘{ﬁ‘:
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1.4 Scope
The scope of this document includes the following:
e Review Regulatory Requirements

> ldentify State and Federal requirements, including the Safe
Drinking Water Act, Bioterrorism Preparedness and Response
Act, Oregon Administrative Rules, and others which influence
the management of the City’s water system.

> Prepare a Water Management and Conservation Plan.
e Characterize Existing and Projected Water Use

> Compile and review the following information: study area
boundaries, inventory of existing facilities and pipelines, type
and amount of water consumption and production, existing and
projected land use and populations.

» Perform a water balance to compare total well production with
water consumption, in order to define water system demands
and non-revenue water losses.

> Develop current water demands by use, and utilize these design
criteria to develop future water demands.

e Water Transmission, Storage, and Distribution Criteria

> Compile standards and recommendations for water storage,
pressure requirements and fire protection.

e Assess Existing Transmission, Distribution and Storage System

> Review the existing water system conditions, including an
analysis of the following: system pressures, pressure zones,
facility and pipe capacities, available fire protection, well
supply, water storage, transmission, delivery and SCADA
control.

> Provide the City a schematic of the City water system.

> Develop and calibrate a working computer water model of the
City’s water system. Evaluate system performance including

Page 1- 2 ‘{ﬁ‘:
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operating pressures, available fire protection, tank circulation,
and finish booster pump operation with working water model.

e Water Transmission, Storage, and Distribution Improvement Plan

> Investigate and evaluate alternatives that will address City
planning goals. Review environmental impacts of each
alternative.

> Develop a plan of phased improvements to water transmission,
storage, and distribution with their respective costs. Develop a
system replacement program.

e Implementation

> Prepare a Master Plan outlining costs for future facility needs,
replacements and pipeline extensions. Develop an estimated
schedule for capital improvements and a summary of all
potential impacts on rates or funding sources.

e Report Preparation

> Prepare a report with a copy submitted to the Oregon
Department of Human Services, Drinking Water Division for
review and approval.

e Public Participation, Presentations and Meetings
1.6  Acknowledgements

Keller Associates would like to acknowledge those that provided time and
assistance in furnishing information for this report. A Technical Review
Committee (TRC) was formed in order to facilitate communication and evaluation
with the City. The TRC met on a regular basis to discuss project progress and
findings. The following individuals were members of the TRC and were of
particular assistance in developing this master plan: Stayton Public Works
Director Mike Faught, Water Supervisor Tom Etzel, Water Treatment Plant
Operator Bob Zeller, Engineering Technician Allan Drawson, and City
consultants Ed Sigurdson and Steve Applegate.
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SECTION 2 - WATER SYSTEM REQUIREMENTS

2.1

2.2

Study Area

The existing city limits of the City of Stayton encompass an area of
approximately 1,768 acres between Highway 22, also known as Santiam
Highway, and the North Santiam River. The study area corresponds to the urban
growth boundary (UGB) which includes an additional 1,440 acres of land, for a
total of 3,208 acres. The study area (UGB) represents the expected areas of
growth and development. Figure 2.1 in Appendix A illustrates the city limits and
the study area boundary (UGB).

Land Use

The City of Stayton includes lands designated as commercial general, commercial
retail, industrial, industrial agriculture, industrial commercial, light industrial,
interchange development, low, medium and high density residential, and
public/semi-public zoning inside the city limits. Figure 2.2 in Appendix A
graphically reflects the land use distribution adopted by the City. The table below
summarizes the breakdown in acreage for each land use type.

Table 2.1
Existing Land Use Inside Stayton City Limits

Stayton

Commercial General 104 6%
Commercial Retail 47 3%
Industrial Agriculture 60 3%
Industrial Commercial 17 1%
Light Industrial 320 18%
Low Density Res. 709 40%
Medium-High Density Res. 273 15%
Public and Semi-Public 238 13%

Total Acreage 1,768

2.2.1 Future Land Use

Keller Associates worked with the technical review committee (TRC) and
Stayton planning personnel in developing future land use outside the
existing City Limits, but within the urban growth boundary (UGB).
Future land uses assumed for this study are illustrated in Figure 2.4 in the
Appendix A.
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A corridor of light industrial use is expected along the west urban growth
boundary of Stayton. Most of the remaining growth area is designated as
low density residential with medium-high density residential areas
scattered throughout. Some of the public lands correspond to potential
areas identified by the City and school district as future school sites and
parks.

The development densities for residential areas illustrated in Table 2.2
were developed as targets for future residential development based on
consultation with City planners.

Table 2.2
Household Residential Densities

Low Density

Residential Med-High Density Household Size
(ERUs/ac) Residential (ERUs/ac) (people/ERU)

3.5 6 2.7

*ERU refers to the Equivalent Residential Unit

2.3 Population

The estimated 2003 population for the City of Stayton is approximately 7,300.
Historical population in the City of Stayton and in Marion County retrieved from
census data is shown in the following table.

Table 2.3
Stayton and Marion County Historical Population

Office of Economic Stayton Marion Stayton
Analysis, State of Population County  Stayton % Annual
Oregon and US Census Growth of Marion  Growth

Census—Marion Co. Data Rate County Rate

1970 151,309 3,170 2.10%

1975 171,700 3,650 2.56% 2.13% 2.86%
1980 204,692 4,396 3.58% 2.15% 3.79%
1985 213,019 4,815 0.80% 2.26% 1.84%
1990 228,483 5,011 1.41% 2.19% 0.80%
1995 260,600 5,907 2.34% 2.27% 3.34%
2000 284,834 6,816 1.06% 2.39% 2.90%

As can be seen from the preceding table, the annual growth rate in Stayton
declined between 1980 and 1990 and then rose sharply after 1990. The average
annual growth rate for Stayton was 3.34 % between 1990 and 1995 and 2.9%
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between 1995 and 2000. The growth rate in Stayton has generally been higher
than Marion County. Chart 3.1 illustrates historical population trends.

Chart 2.1
City of Stayton Historical Population
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2.3.1 Population Projection

City population estimates from 2001 to 2004 were approximated using
Stayton building permit information (refer to memorandum from Ed
Sigurdson in Appendix B). Growth projections are based on a continued
growth of 3.35%.

Build-out of the study area (UGB) using a growth rate of 3.35% will occur
sometime around 2032.
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Chart 2.2
City of Stayton Population Projections
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2.4 Water Production
A summary of the City’s adjusted historical water production and consumption
was presented in the Water Production/Use Summary Technical Memorandum
dated March 26, 2004. A copy of the memorandum is included for reference in
Appendix B.
The main water source for the City is the Stayton Ditch. The Stayton Ditch is fed
from the North Channel of the Santiam River via a diversion structure situated
about 1 mile east of the water treatment plant site. The City’s use of the Stayton
Ditch is made possible through an interagency agreement with the Santiam Water
Control District, which includes an annual use fee.
The Water Treatment Plant (WTP) also operates three shallow infiltration wells
that are located adjacent to and between the canal and the North Santiam River.
The wells supply supplemental water during peak demand and high turbidity
events.
Page 2 - 4 d~=
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Section 2 - Water System Requirements

Water production data is recorded by a water meter at the finish booster station
located near the water treatment plant. After completing multiple flow tests, it
was determined that the flow meter at the finish booster station was inaccurate
when the 200-hp pumps were operating. As a result, the original production data
were adjusted to correct for the error in the water meter readings. The testing and
adjustment process is described in much greater detail in the Water Treatment
Plant Meter Analysis Technical Memorandum dated March 26, 2004 included in
Appendix B. The data presented below reflect the corrected production results.

Water production has increased by nearly 12% from 2000 to 2003. This
corresponds to an increase in the City’s population during that period. Table 2.4
lists water production statistics for the past three years. Water production data for
2001-2003 were used to develop water demand conditions for Stayton’s existing
water users. These water demand conditions were used to evaluate the City’s
existing facilities and also to forecast future water demands.

Table 2.4
Stayton WTP Water Production

Historical Water Production

Page 2 -5
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2001-03 | 2001-03

2001 2002 2003 Average | Average
(MGD) (MGD) (MGD) (MGD) (GPM)
Average Day 2.42 2.70 271 2.61 1813
Peak Day 5.19 6.08 6.65 5.97 4146
Dry Weather (May-Oct) 3.26 3.68 3.77 3.57 2480
Wet Weather (Nov-Apr) 1.56 1.70 1.63 1.63 1132

Chart 2.3

Stayton Monthly Water Plant Production (2001-2003)
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As illustrated in Chart 3.3, peak month flows correspond to the summer months
(June through September) during which demands are more than double average
annual demands. This peak in production is generally a result of irrigation and a
peak in summer use from the City’s largest water consumer, Norpac Foods, Inc.
The processing of beans and corn creates a peak in Norpac Food’s water demand
from July through October.

2.4.1 Daily Demand Patterns

A 24-hour flow monitoring analysis was completed with the help of City
personnel on August 22, 2003 to develop a 24-hour water demand pattern.
This was done by recording flow meter readings at the finish, Regis and
Pine Street booster stations; water levels at all of the City reservoirs; and
meter readings for all of the Norpac water meters every hour. This data
was then used to develop system water demands every hour. This analysis
was done in August, which is a peak water demand period, because water
demands are most critical during dry weather periods.

Chart 2.4 shows the 24-hour demand pattern for August 22, 2003. The
average water demand for this day was 2630 gpm, which is slightly higher
than the average dry weather demand. During this season, as seen in this
chart, three peak demand periods occur. Peak demand periods occur
around 8:00 am and 5:00 pm, which correlates to times before and after
school and work. The third peak period occurs in the middle of the night
(at about 1:00 am), which is likely created by large water demand
processes observed at Norpac. The peak hour for this day (3950 GPM),
which should represent typical dry weather periods, is about 1.5 times
greater than the average day demand of 2630 gpm.

Chart 2.4
Stayton Summer 24-Hour Demand Curve
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2.5 Water Consumption

Water users include single-residence homes, apartments, mobile home parks,
assisted living centers, irrigation accounts, churches, schools, commercial users,
and industrial water consumers. The industrial user, Norpac Foods, Inc., is the
largest water consumer and accounts for approximately 42 percent of the annual
water consumption. The general customer categories and their percentage of
water use are illustrated in Chart 2.5 and Chart 2.6 for 2002 and 2003,
respectively. In 2003, the City of Stayton service population included
approximately 7,300 people.

Chart 2.5
Water Use Statistics for 2002

2002 Stayton Consumption

* [rrigation and Business totals exclude Norpac's consumption
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Chart 2.6
Water Use Statistics for 2003

2003 Stayton Water Consumption

A

* [rrigation and Business totals exclude Norpac's consumption

The *“Residential” category for 2003 includes both rental and owner-occupied
single-family residences, and accounts for 32% of the water use for the City.
Norpac Foods, Inc. accounts for 42% of the total water consumption for the City.
The “Parks/Unmetered” category includes the water used by the library, city hall,
theatre, community center, cemetery, water plant, public works building, the pool,
and the city parks. The Wastewater Treatment Plant (WWTP) uses approximately
6.4% of the total water provided in 2003.

2.5.1 Commercial and Industrial Use

Page 2 -8

Special consideration was given in accounting for the peak water users on
the community water system. Because of their impact on operation of the
water system, the top 30 water users were identified and their water
consumption was analyzed. Table 3.7 lists the top 30 users and their
associated total consumption, plus average month, winter and summer
water consumption rates based on 2001-2002 consumption records. The
top 30 users account for 59% of the annual total water consumption.

Norpac is by far the largest water user in Stayton and, as such, plays a
central role in water planning, both in terms of infrastructure needs and
overall water system budgeting. In recent years, Norpac implemented
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water conservation. According to City staff, Norpac water demands are
anticipated to hold steady. For planning purposes, Keller Associates has
assured the Norpac’s demands will not increase or decrease substantially.

Next to Norpac, the City’s wastewater treatment plant is the next largest
water consumer. A majority of the water at the wastewater treatment plant
is used as rinse water for the filter press. Other water is used for plant
flushing, irrigation, and domestic use. Other top water users include
schools, mobile home parks, apartment complexes, and commercial and
industrial establishments.

The WWTP could eliminate the use of potable water to clean the filter
press by using the water from the biosolids instead, but this reuse program
is not yet in operation. Other conservation or reuse measures could
include using treated water for irrigation. However, this type of reuse
would require chlorination. Since the plant uses UV to disinfect,
substantial improvements would be required to enable water reuse for
irrigation. Water reuse at the WWTP is an identified improvement on the
WWTP capital improvement plan.
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Table 2.5
Top 30 Water Users for Stayton, Oregon

Average GPM
Annual
Usage Peak

(gallons) Month = Average Summer Winter
Norpac 265,186,000 | 1,746.46 | 504.53 839.51 93.77
WWTP * 54,778,793 | 132.01 104.22 112.10 107.99
Oak Estates Home 22,073,500 72.70 42.00 54.52 39.46
Philips Products 57 7,836,500 20.66 14.91 18.98 8.97
Boulders MH Park 5,455,000 17.42 10.38 12.62 10.13
Stayton Union High School 3,579,500 13.72 6.81 8.87 4.99
Wolf Ridge Apartments 3,570,500 14.41 6.79 8.53 5.49
City Parks 3,503,700 243.31 6.67 243 0.00
Santiam Memorial Hospital 3,086,500 13.09 5.87 8.70 3.54
Pioneer Apartments 2,975,000 6.84 5.66 6.14 5.70
Shell Station 2,579,500 8.54 491 6.57 3.05
Safeway Stores 2,407,500 6.42 4.58 5.03 3.68
Lakeside Assisted Living 2,377,500 10.56 452 7.10 2.58
East Santiam Manor 2,097,500 7.33 3.99 261 3.98
Rivertown Apartments 2,052,000 4.50 3.90 3.92 4,12
Stayton Middle School 1,906,500 11.64 3.63 7.13 1.15
Summit Window 1,843,000 5.81 3.51 4.74 241
Stayton Elder Manor 1,810,500 9.02 3.44 7.08 1.35
Marion Co. Housing 1,792,000 17.74 3.41 4.93 1.25
Santiam Cleanery Service 1,698,500 3.64 3.23 3.21 3.06
Northridge Apartments 1,439,000 8.81 2.74 7.47 0.12
Fir Crest Village 1,319,500 3.44 2.51 2.95 2.15
Regis High School 1,214,500 7.52 2.31 5.11 0.91
Community Center/Library 987,600 68.58 1.88 69 1.88
Dairy Queen 888,000 4.42 1.69 2.97 0.65
Arco AM/PM 870,500 4.44 1.66 3.43 0.27
McDonalds 859,000 4.55 1.63 2.37 0.70
Cemetary 768,000 25.00 1.46 25 0.00
Princeton Property Mgt. 715,000 2.15 1.36 1.54 1.13
Trus Joist Corp 698,500 1.93 1.33 1.54 1.26
Slayden Construction 692,500 5.01 1.32 2.95 0.23
Roth's IGA 658,500 1.55 1.25 1.38 1.19
WTP Irrigation 587,400 40.79 1.12 40.79 0.00
A&W Drive In 522,000 1.67 0.99 1.27 0.75
Ixtapa 497,000 1.19 0.95 1.05 0.96
Karsten Co. 273,500 1.04 0.52 0.58 0.18
TOTAL TOP USER CONSUMPTION 405,599,993 | 2,548 772 1,535 319
% of TOTAL WATER CONSUMPTION 59.2% 81.8% 59.2% 81.3% 28.1%
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Notes:
1) Summer includes June-August.
2) Winter includes December of the previous year and January through February.
3) Peak Month is the average usage during the peak month.
4) Domestic and Irrigation meters for each user are included in the calculations.
5) Total water consumption was adjusted to include unmetered water usage at parks and unbilled,
metered usage at the Wastewater Treatment Plant.
6) The peak month flow for the WWTP is actually a peak week flow.
7) Total water consumption represents 2002 data.

2.6 Water Balance

Table 2.6 compares reported water production data to consumption data. Water
consumption for unmetered users such as the City Parks was approximated and
included in the water consumption data reported below. The difference between
water production and water consumption represents the amount of system water
loss.

Based on this data, water losses account for 24 to 33% of all water leaving the
water treatment plant. It should be noted that the water loss quantified below
includes only water lost somewhere between the finish booster station and the
customer. Additional water loss may occur within the water treatment plant as
discussed in the Stayton Water Supply and Treatment Facilities Planning Study
report.

Table 2.6
System Water Loss Summary

2001 2002 | 2003
Water Consumption (gals) | 616,612,508 | 685,393,053 | 774,859,053
Water Production (gals) 883,414,920 | 984,453,840 | 987,805,020
System Losses (%) 30.2% 30.4% 21.6%

For additional comparisons purposes, Chart 3.7 graphically illustrates the
comparisons between water production and consumption. Because Norpac and
the WWTP are such large water users and there is a lag between water
consumption data versus water production data (billing cycle), Norpac and the
WWTP were excluded from these comparisons.
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Chart 2.7
Stayton Water Balance
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Factors that could contribute to system water loss include:

Page 2 - 12

Inaccurate water meters. Generally, water meters underestimate flows as they
age. Based on discussions with water meter manufacturers, a residential water
meter in a treated surface water system (generally soft, non-corrosive water)
should accurately meter for 15-20 years. According to City staff, most of the
flow meters have been installed since the 1970s. Based on housing records
from census data, approximately 1,100 meters (41%) could be more than 20
years old and have likely been in operation beyond their period of accuracy.

Although meter accuracy generally declines over time, Tom Etzel tested 30
random meters and determined that all but one of the meters was within 4%
accuracy, and 17 of the 30 were within 2%. All but two of the meters that
were tested pre-dated the touch read meters. Of the 30 meters analyzed by
Tom, the “older” meters were generally accurate. Further testing is needed to
determine if this trend is consistent with all the “older” meters throughout
town.

Leaky pipelines and services. This is believed to be the largest source of
water loss as evidenced by the relatively constant year-round deficiency
between what is pumped into the system and what is metered out of the
system. The structural integrity of water pipelines and services naturally
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degrades over time. Pipeline deterioration, improper installation procedures,
and other factors can also create leaks. Pipes constructed with certain
materials, including steel and asbestos cement, are generally more susceptible
to leaks. Fifty-seven percent (57%) of the water lines in the Stayton water
system are steel or ashestos cement. One extreme example of a leaky pipeline
section is the two-block section of steel pipe located on Burnett Street near the
public pool. Thirteen separate spot repairs have been made on this section of
pipeline within the last several years. Another example of a leaky pipeline
section is the 6-inch steel water line on Elwood Street.

e Unaccounted water use. Since water loss represents the difference between
the water produced and the water consumed, water consumption that is not
metered increases the apparent water loss. Occasionally, cities use water for
city purposes like street cleaning, public buildings, pools, fire protection, and
line flushing that is not metered. Keller Associates has accounted for known
unmetered water uses like the public buildings, parks, and cemetery in the
water balance calculations presented above. However, there are likely other
unmetered water uses that add to the water loss, such as street cleaning, line
flushing, and others. Keller Associates recommends that all water uses be
metered where possible, regardless of whether or not they are invoiced.

Division 86 in the Oregon Administrative Rules requires any water supplier with
water loss greater than 10% to establish a leak detection program. Division 86
further requires a leak repair or line replacement program for water suppliers with
water loss greater than 15%. Given the City’s system loss, Stayton is required
to establish both leak detection and leak repair programs. These programs
are described in Chapter 7.

It is to the City’s advantage to minimize system water loss by addressing the
potential problems above. System loss represents water the City pays to pump
and treat but for which it is not reimbursed through water utility rates. Water loss
represents a loss in potential income and a valuable natural resource.

Keller Associates suggests the City implement the following recommendations to
reduce the system water loss.

e Begin a flow meter calibration and replacement program. By replacing 125
meters every year, the residential water meters will be replaced every 20
years. We have identified the priority areas for the meter replacement
program in Figure 7.1. Part of the motivation in implementing a meter
replacement program is also to switch to a radio read system.

e As part of the replacement program, Keller Associates recommends that the
old meters be tested for accuracy. The accuracy versus age of the meters will
be tracked in order to determine if a correlation between age and accuracy can
be drawn. In addition, this program would attempt to quantify actual system
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loss versus inaccuracies in the meter. It is recommended that, at a minimum,
a set of representative meters in an area be tested every 5 years.

e Because of the high volume of water demand from Norpac, a faulty Norpac
meter could result in a large unaccounted water loss and lost revenue.
Therefore, it is recommended that the Norpac water meters be tested at least
annually.

e Complete a leak detection study. Special attention should be given to those
pipes constructed with steel and asbestos cement (AC) because they are
generally more susceptible to leak problems (See Figure 4.2). The schedule of
the leak detection program should also reflect the age of the pipe, with
attention given to the older pipes first. A few large leaks could account for
much of the unaccounted water usage.

e Develop a pipe replacement program based on the results of the leak detection
study. Coordinate pipeline replacement projects with street improvements
wherever possible to minimize costs.

Water Demand Projections

Water demands were calculated by adding the existing water usage recorded at
the WTP and future demands projected for currently undeveloped land inside the
Stayton study area. In an effort to project future water demands, the existing
water usage was categorized into residential, non-residential, Norpac, and water
loss. The non-residential category includes commercial, industry excluding
Norpac, WWTP consumption, and public water demand. For comparative
purposes, the demand for each of these categories was averaged over the Stayton
population so demands could be compared and projected on a per capita basis.

Table 2.8 summarizes the demand for each category in gallons per capita per day.
The severity of the system water loss is apparent by comparing the residential
demand and the water loss. On an average day, the same amount of water used by
the entire residential sector is lost from the system. The non-residential water
demand stays fairly constant on a seasonal basis, averaging out to be about 46
gpced. Norpac uses the largest percentage of water in comparison to the other
categories.
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Table 2.7
Existing Flow Summary

Yearly Statistics Existing Demands Per Capita
Existing Total Residential Non- Water
Demands  System @ Only Residential Norpac  Loss
(MGD) (gpcd) (gpcd) (gpcd) @ (gpcd)  (gpcd)
Average Day 2.71 371 106 46 114 106
Peak Day 6.50 890 N/A N/A N/A N/A
Dry Weather
(May-Oct) 3.75 514 147 56 197 113
Wet Weather
(Nov-Apr) 1.65 226 64 35 29 97

Notes:

(1) Existing system includes residential and non-residential demands. Future demands from the existing system users are
assumed to remain constant.

(2) Non-residential flow per capita per day excludes Norpac Demand.

Future system demands were generated by adding the existing system demands to
the additional water demand created by new development. The demands assumed
for new development are presented in Table 2.8. The average day demand for
new development is based on 210 gpcd (106 gpcd residential + 45
commercial/public + 50 industrial + 5% water loss).

Future water projections assume existing demands remain constant for existing
development. This provides for some conservatism in future projections if the
City pursues an aggressive leak detection and removal program. The projected
demands for 2015, 2025, and build-out are summarized in Table 2.8.
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Table 2.8
Water Demand Projections

Evaluation Flows in MGD

o New 2003 2015 2025  Build-out

Yearly Statistics Development Demands  Flow Flow Flow

(gpcd) @ (MGD)® (MGD) (MGD)  (MGD)

Stayton Population ) N/A 7,300 10,800 | 15,000 | 19,200
Average Day 210 2.71 3.45 4.33 5.20
Peak Day 500 6.50 8.25 10.35 12.44
Dry Weather (May-Oct) 270 3.75 4.70 5.83 6.96
Wet Weather (Nov-Apr) 160 1.65 2.21 2.88 3.55

Notes:

(1) Population projections assume a 3.35% growth rate.

(2) Existing system includes residential and non-residential demands. Future demands from the existing system users
are assumed to remain constant.

(3) New development includes residential and non-residential flows plus 5% water loss (which is substantially less than
observed in the existing system). Some additional industrial demand (50 gpcd) but not to the magnitude of Norpac,
was also assumed. Actual future demands will be a function of the type of future industry that locates within Stayton.

(4) In determining peak day demand for new development, a peak day factor (peak day divided by average day) of 2.4
was used. This is consistent with the existing peak day factor (890/371 = 2.4).

The projected 2025 peak day demand of 10.35 MGD. When the Stayton urban
growth boundary is at build-out, peak day demands are projected to be about
12.45 MGD, which is still less than the existing 17.62 MGD summer water right.

The existing treatment capacity is the limiting factor for growth. Additional
supply and treatment capacity will be required to meet projected demands.
Additional discussion on treatment plant capacity can be found in the Stayton
Water Supply and Treatment Facilities Planning Study report.
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SECTION 3 - DESIGN CRITERIA

3.1 General
This section summarizes the design criteria and regulatory requirements as they
pertain to the City’s water distribution system.

3.2 Water Storage
Keller Associates recommends a minimum storage capacity equal to the
operational, peaking and fire protection storage.

e Operational Storage. Operational storage is the volume of water drained
from the reservoirs during normal operation before the wells begin
pumping to refill the reservoirs. The operational storage recommended for
Stayton is approximately 1,040,000 gallons.

e Peaking Storage. Peaking storage refers to the additional storage required
to meet peak hour demands while pumping at a constant rate from the
wells. The needed peaking storage is expected to increase from the
existing 350,000 gallons required to 670,000 gallons at build-out.

e Fire Protection Storage. City fire protection needs require 1,080,000
gallons reserved to fight a 4,500 gpm fire for 4 hours.

e Emergency Storage. Keller Associates recommends that the City consider
securing additional emergency storage above the operating and fire needs
to allow for extenuating circumstances such as extended power outages or
other unanticipated circumstances.

Stayton personnel have also expressed an interest in acquiring additional
emergency storage to meet average water demands (less Norpac) for 3 days. This
would equal 5.4 MG of emergency storage now and 13.08 MG at build-out. Of
course, this amount could be reduced by backup or alternative water supply
capabilities (i.e. a deep well).
3.3 Distribution System
3.3.1 System Pressures
The Oregon Administrative Rules requires public water systems to
maintain a minimum system pressure of 20 psi during peak hour and fire
flow conditions to prevent contamination of the drinking water. Normal
operating pressures should range between 60 and 80 psi, but not less than
35 psi.
Page 3 - 1 d~=
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3.3.2

3.3.3

Sizing Future Pipelines

There are many undeveloped areas surrounding Stayton, which will
require water pipelines be extended to serve them as the community grows
and expands. In sizing these new pipelines the principal design criterion is
that the pipelines be large enough to deliver peak hour and fire protection
demands while maintaining adequate system pressures. The following are
additional design criteria that that are recommended when extending new
waterlines to these areas:

e The distribution system must be capable of delivering fire demands
while maintaining 20 psi residual pressure throughout the system

e Fire demands for residential areas are between 1,000 and 1,500
gpm.

e Fire demands for commercial and industrial areas are 2,500+ gpm.

e Build-out demands should be considered in sizing new waterlines,
due to the potential 75+ year life of the pipe.

e Future demands per capita are expected to be less than the existing
water consumption per capita. This is consistent with the City’s
goal of encouraging water conservation.

e As a general rule, Keller Associates recommends placing 12-inch
pipelines on the mile and 10-inch pipelines on the half mile.

In preparing the Master Plan, some pipelines may be slightly oversized to
allow for flexibility in future land use, and in how and where future
development occurs.

Water Meters

Manufacturers recommend that residential water meters be replaced every
15-20 years. State requirements in the Oregon Administrative Rules 690-
086 require that water suppliers that are not fully metered implement a
plan to become fully metered in the next five years. A fully metered
system meters all sources and consumers.

3.4 Fire Protection
The Stayton Fire Department depends upon the City’s potable water supply drawn
from the fire hydrants on the City distribution system to fight fires. Providing
adequate fire protection in residential, commercial and industrial zones often
Page 3 - 2 d~=
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governs distribution pipeline sizes, pipe looping requirements, and reservoir
storage needs.

The International Fire Code states the minimum fire flow requirements for one
and two family dwellings having a fire area less than 3,600 square feet is 1,000
gpm for a duration of two hours. Homes larger than 3,600 square feet require
1,500 gpm fire protection. Larger buildings, such as the Stayton High School,
Regis High School, Junior High School, and the hospital may require fire flows as
high as 4,500 gpm for a duration of 4 hours, dependent upon size, construction
material type, and if the buildings are equipped with sprinklers.

3.5 Water Quality
Water systems in Oregon are required to maintain a minimum chlorine residual of
0.2 mg/L in the distribution system. This residual will eliminate the growth of
bacteria and other contaminants throughout the distribution system.
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SECTION 4 - EXISTING FACILITIES' CONDITION AND EVALUATION

4.1 General

This section summarizes existing storage and booster facility conditions. In
addition, an overview of the water distribution system conditions is presented.
Additional computer analysis of the water distribution system is presented in
Section 6.

4.2  Water Storage Facilities

The City of Stayton has four water reservoirs, which include Schedule “M”, Pine
Street, Regis, and the Water Treatment Plant (WTP) Clear Well. An overview for
each facility is provided below.

4.2.1 Schedule “M" Reservoir

The Schedule “M” reservoir
was constructed in 1971 for
peaking needs and backup
supply for the cannery. Itis a
1.0 MG welded steel reservoir
with a diameter and height of 65
feet and 40 feet, respectively.
Prior to Schedule “M”, the
cannery had a pump that pulled
water directly from the Salem
water supply line.

Located at the reservoir site is a booster station that is discussed in Section
5.3.3. Before completion of the Pine Street reservoir, the Schedule “M”
booster station would run almost every day.

The Schedule “M” reservoir has not been painted in at least 12 years. The
interior was inspected by the City approximately 9 years ago and was
found to be clean, in good shape, and void of rust.

Under normal operation, flow enters the reservoir from the City’s
distribution system through a pressure-reducing valve. This requires the
water to be pumped again to serve the distribution system. During
emergency events, flow could also enter the reservoir from the Salem
pipeline.

Approximately 30 gpm of water is wasted continuously from the reservoir
to provide circulation through the tank. Pipeline improvements, water
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looping projects and the completion of the Pine Street reservoir has
marginalized any fire protection benefit provided by the Schedule “M”
reservoir. Redundancy is the primary contribution that Schedule “M”
makes to the City’s existing water system. Keller Associates recommends
that this reservoir be relocated to the water treatment plant (WTP) site
when additional storage is required for chlorine contact time at the WTP.
This is discussed in more detail in the water treatment plant analysis.

Pine Street Reservoir

The Pine Street reservoir and
booster station are located on the |
east side of Stayton. The facility |
consists of a fenced site with a
5.0 MG concrete reservoir and a
building housing the booster
pumps. The facilities at this site
were constructed in 1995. The
City wuses the Pine Street
reservoir during the summer to meet domestic demands and fire protection
needs.

The Pine Street reservoir is about 40 feet high and 148 feet in diameter.
An access ladder located on the south side of the reservoir provides access
to the top. The water supply line enters the bottom of the reservoir from
the south side through a check valve. A line tap into the effluent pipe runs
westward to the booster pump station. The effluent line acts as the suction
pipe for the booster pumps.

The reservoir is a DYK prestressed concrete tank with a wire wrap
structure and spray-on mortar on the outside. The mortar is probably
about Y2 to % inch thick (typical of gunite mortar coatings used on this
type of tank). The reservoir has a gravel roof coating over the concrete
structural cover.

The outside of the reservoir has cracking of the entire mortar. Crack
separation is moderate to wide. The cracking is extensive in a random
map pattern, which is typical of shrinkage cracks in the mortar due to
moisture drying during the curing process of the mortar. These cracks are
easier to see after a rain because the moisture next to the cracks amplifies
the crack location.

Moisture intrusion into the cracks has caused efflorescence in many
places, but the efflorescence was not extensive. The efflorescence is
occurring due to moisture being trapped in the cracks, and leaching the
salts from the mortar mix.
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Sounding of the surface indicates there is some delamination occurring
between the mortar and the underlying concrete and wire wrap. Although
some delamination has occurred, there is not extensive rust staining on the
outside from the interior bars or wire wrap at this time.

The interior of this reservoir has not been inspected since its construction.
The size of this reservoir causes some problems for the city. During the
winter months, low water consumption creates issues with maintenance of
chlorine residual and stagnation of the water in the reservoir. In order to
maintain a 0.2 mg/l chlorine residual in the reservoir, the city feeds 0.7
milligrams of chlorine at the treatment plant.

The city would like to be able to do something different to avoid having to
feed excessive chlorine at the treatment plant. One possibility is to add a
chlorination system at the Pine Street Reservoir to keep the chlorine level
up at that point without having to add high chlorine at the water treatment
plant. A less expensive alternative involves increasing the storage
dedicated for operations. This can be accomplished by adjusting control
set points to fluxuate the tank levels and increasing pump run times during
periods of low system demands.

Currently, the Pine Street reservoir levels are used to control the on/off set
points for the pumps in the finish booster station at the water treatment
plant.

Regis Street Reservoir

Reservoir.  The Regis Street
reservoir was constructed in 1971.
It is a 0.4 MG welded steel
reservoir with a diameter and
height of 31 feet and 80 feet,
respectively. The inside of the
tank has never been painted. The
exterior of the reservoir was last
repainted in 1995. Located at the
reservoir site is a booster station that is discussed in Section 4.3.3.

The reservoir has a steel bottom plate that is resting on a concrete
foundation. There are locations where hold-downs have been welded to
the shell and extend down into the foundation. The anchors are apparently
embedded in the foundation, since there are no anchor bolts showing
above the top of the foundation. The hold-downs are likely used to
prevent overturning from wind or seismic forces on the stand pipe.

103002/3/05-067 - January 2006



Stayton - Water Distribution FPS Section 4 - Existing Facilities’ Condition & Evaluation

Page 4 - 4

The bottom plate on the concrete foundation is stained by considerable
rust along the bottom due to moisture intrusion and water standing at the
base of the reservoir. The concrete foundation was cast with the top level
so water does not drain away from the tank. Water stands near the edge of
the plate and accelerates the rust. There was a mastic seal along the joint
between the steel and the concrete, but the seal appears to have failed a
long time ago.

No one is aware of a case over the past twenty-two years where the
interior of the tank was inspected. The reservoir is due to have the inside
inspected either by dry or wet inspection.

Two cell phone companies have cell equipment on the Regis tank. A
number of years ago, Sprint installed a cell communication system at the
top of the stand pipe with the cable running down the stand pipe and
across the racks on the ground. Cable trays and other communication
facilities are located next to the pump station. The cell system apparently
has a lightning arrester ground system on the antenna, since there is a
ground wire in the cable bank coming down the stand pipe. The ground
wire to the system is grounded at the foundation, and the cable trays are all
grounded at the connection of the cable tray mounting into the
foundations. Apparently this whole system grounds the stand pipe as well
as the cell communication system.

There is an impressed current corrosion system on the reservoir. When
last tested a few years ago, it was not working.

Appurtenances. The valve house next to the reservoir consists of a small
block building with a roof. The valve house contains an altitude valve that
shuts off when the reservoir reaches full, controlling the water level in the
reservoir. On the south side of the reservoir, there is an overflow pipe
coming out the top of the reservoir that spills on the ground below in the
event of an overflow. There is no sign of any past overflow from the
reservoir ever reaching the ground below the reservoir overflow, so
apparently the altitude valve works.

A drain valve was installed a number of years ago in the bottom of the
reservoir on the north side. The drain consists of a 4-inch steel pipe
welded into the reservoir shell, with a gate valve mounted on the stub out.
There is a provision to hook a hose on the drain pipe to take water to waste
at some location away from the reservoir.

The piping for the reservoir passes through the yard and connects to the
water main in Regis Street. (In the past, an 8-inch valved bypass line was
connected to the suction and discharge of the booster station in an attempt
to eliminate the need for the booster station. However, the bypass was not
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successful and the bypass line is not used.) Water flows through the
booster station from the main supply line that comes from the treatment
plant. The discharge of the booster station goes to the upper pressure
service area distribution system in Regis Street.

Summary. Pipeline improvements, water looping projects and the
completion of the Pine Street reservoir has marginalized the fire protection
benefit provided by the Regis reservoir. Redundancy is the primary
contribution Regis reservoir makes to the City’s water system. It provides
redundant storage capacity, minimal fire protection, and a redundant
facility to control the finish booster station if Pine Street is off-line. It is
believed that residence times during winter months may be 20 days or
more.

Keller Associates recommends that the tank be maintained until 2020 or
2025. Refurbishing is recommended now and will include repair of the
base plate and anchor bolts, repairing and modifications to the foundation.

Clear Well at the WTP

The Clear Well at the WTP was constructed in 1971. It is a 0.5 MG
welded steel reservoir with a diameter and height of 53 feet and 30 feet,
respectively. A comprehensive discussion is presented in a separate
document as part of the water treatment plant evaluation.

4.3 Booster Stations

The City of Stayton currently has four booster station facilities. Both the finish
and Schedule “M” booster stations supply water to the Pine and Regis reservoirs
and lower pressure zone. The Regis and Pine Street booster stations draw water
from the lower pressure zone and service the upper pressure zone. With the
exception of the finish booster station, each of these booster stations will be
discussed below. A comprehensive discussion of the finish booster station is
presented in a separate document as part of the water treatment plant evaluation.

4.3.1
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Schedule “M" Booster Station and Salem Inter-tie

The Schedule “M” booster station
was constructed in 1971 in order to
improve fire protection to Norpac
and surrounding areas. The booster
station includes both an electric and
diesel-powered pump that can
produce approximately 3125 gpm
and 3225 gpm at 72 psi and 68 psi,
respectively (based on pump tests

103002/3/05-067 - January 2006



Stayton - Water Distribution FPS Section 4 - Existing Facilities’ Condition & Evaluation

4.3.2

Page 4 - 6

conducted on June 3, 2004). Pumps can either withdraw water from the
adjacent reservoir or from the inter-tie with Salem. The booster station is
controlled with the City’s =g

SCADA system, but can be .
operated manually if necessary.

According to City personnel,
the pumps are in decent
condition, and the control valve
was  recently  rehabilitated. §
However, the electrical and -
controls need to be upgraded if *
the booster station is going to » '

continue to be used. The Schedule “M” booster station facilities are old,
which makes replacement and repair costs high. The age of the system
also makes the system less reliable.

Also located at the reservoir site is an inter-tie with the City of Salem,
managed under an intergovernmental Mutual Water Agreement with
Salem. An 18-inch pipeline connects Stayton’s Schedule “M” booster
station and the 54-inch transmission line that feeds the City of Salem.
Typical pressure in the Salem pipeline is approximately 23 psi. Flow from
Salem to Stayton must pass through a double check valve. The check
valves can be manually opened to allow flow from Stayton to Salem in the
event of an emergency (which has occurred in the past). The City of
Stayton used the inter-tie in December 2004 during the installation of the
baffle curtains in the City’s clear well.

The primary benefits the Schedule “M” booster station provides to the
system are redundancy and the inter-tie with Salem. The Schedule “M”
booster station can provide the City’s average day water demands, with
the finish booster station off-line, even at build-out. The gas-powered
pump at Schedule “M” could also meet the City’s winter water demands in
the event of a City-wide power failure. Keller Associates recommends
that the Schedule “M” booster station not be abandoned without relocating
the inter-tie with Salem to the water treatment plant and equipping the
finish booster station with standby

power. F

Pine Street Booster Station

The Pine Street booster station
was constructed in 1995. It
includes a 3000-gallon pressure
tank and three can-type pumps,
with provisions to add two
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additional pumps.

Booster Pumps. The booster station has five pump setting locations, with
three pumps installed. There are two demand pumps installed, and space
for a third. The third demand pump will be installed when development in
the area requires additional pumping from the booster station. The two
demand pumps currently installed are 7.5 hp and 10 hp. The fire pump
arrangement has space for two
pumps, with one 15 hp
currently installed.

All  five pump mounting
locations have inlet piping
connected to a common &
manifold that runs along the = ¢
north side of the pump station. g
The pumps are can-set
submersible pumps with the
suction pipe connection at the top of the can. The discharges are out to the
south through the floor.

The fire pumps are connected together and discharge to the main near the
street. The demand pumps are connected together into the
hydropneumatic tank. They are piped out through a valve to the water
main in Pine Street south of the booster station.

There have been some problems with the booster pumps overheating. The
cause of the overheating is believed to result form two things—inadequate
flow and a pipe arrangement that does not encourage flow around the
motor. The submersible pumps require flow through the pumps to cool
the motor. Additionally, the pressure on the system is such that even
when the 7.5 hp pump is running, with low demands and other pumps in
the system running, there is little or no flow from the 7.5 hp pump.

Flow Meter. The flow meter, located in the suction manifold between the
fire pumps and the demand pumps, is an inline type propeller meter with a
magnetic drive and register head. The meter is located so the flow through
the demand pumps goes through the flow meter but the flow through the
fire pumps does not.

The operators of the system indicate the meter has erratic flow indication.
When the 7.5 hp pump (Pump No. 1) is started, the flow meter stays on
zero except for an occasional movement of the needle. The 10 hp pump
causes the flow meter to bounce from 0 to 200 gpm, and flutter around
that range. With the 10 hp pump running and the flow meter fluctuating, a
noise comes from the meter sounding like a mechanical device catching —
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clicking — rubbing. There has not been any work done on the meter to
determine the cause of the noises.

Hydropneumatic Tank. The
hydropneumatic tank is a steel tank,
6 feet in diameter and 13-'% feet
long, in a horizontal configuration.
It’s purpose is to provide surge
protection and a small storage
volume to facilitate the on / off
operations of the pumps. A small air
compressor mounted on the wall
next to the tank supplies air to the
tank. The capacity of the air compressor is small, but the air demand is
also low. It appears that there is a level control probe and a pressure
switch that are supposed to keep the water level in the tank within certain
operating limits.

There have been problems in the past with the hydropneumatic tank
getting waterlogged. City personnel have added a glass sight tube to the
outside of the hydropneumatic tank to indicate the water level in the tank.
The water level in the tank currently runs about 22 inches below the top of
the tank. To prevent waterlogging, the maintenance crew goes out three or
four times per year and uses the manual drain to remove some of the water
from the tank.

Malfunctioning of the level control system is probably the source of the
hydropneumatic tank waterlogging. The level controls in the top of the
tank are apparently not working properly to control the water level in the
tank.

Control System. The pumps are controlled from mercury pressure
switches. The switches are set to turn the pumps on at specified low
pressures.

There is also a telemetry panel in the
booster station to send a signal to the
main water treatment plant to indicate
the water level in the 5.0 MG storage
tank. The telemetry system was
installed after the booster station was
complete, when it was discovered the
tank level was needed to control the
finish booster station pumps at the
water treatment plant. Pine street tank water levels are currently
monitored with a hydraulic connection through a copper tube to a pressure
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transducer that sends a signal through a phone line to the water treatment
plant.

Regis Street Booster Station

The Regis Street booster station was |
constructed in 1972 and is located
adjacent to the Regis Tank. The booster
station includes two 15-hp pumps and a
gas-powered 40-hp fire pump.

There are three pumps in the booster

station, including two production pumps
and one fire pump. The production
pumps are 15 hp horizontal frame- |
mounted pumps with suction and E 4
discharge piping from the floor to 3-foot
high concrete pedestals where the pumps
are mounted above the floor. The
production pumps supply water to the
upper pressure service area.

The fire pump is a combination electric/gas pump. The fire pump is a
horizontal split-case centrifugal pump with prime mover input shaft on
both ends. An electric motor drives one end and a gas engine drives the
other end. The discharge of the fire pump goes through a Cla-Val pump
control valve into the discharge manifold of the production pumps.

All the pumps in the booster station operate with mercury pressure
switches that control the on/off operation of the pumps. The fire pump
starts automatically (electric drive only) on low pressure in the system.
The gas-driven engine is a manual start only and has to be engaged to
drive the pump. The engine for the fire pump is an old International
Harvester gas engine. City personnel have had problems acquiring parts
for engine maintenance and repair. The engine is long since out of
production, and parts are hard to find.

The cooling system for the gas engine is a heat exchanger, with cooling
water provided from the municipal water supply. The cooling water is
turned on manually and passes through the engine once and then is
discharged to waste.

One of the 15 hp demand booster pumps runs continuously in order to
maintain pressures in the upper pressure service area. The system was set
up years ago for continuous operation, and it continues to work that way
today. As a result, water bleeds from the upper to the lower pressure
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zone continuously to equalize the pressures. The electrical components
of the Regis booster station are old and outdated.

Controls. The motor control system is of a 1970’s-vintage and has an
incoming power main disconnect and main control modules. The MCC
has been tested for wiring problems and heat generation, but has not
exhibited any problems yet. The motor control system seems to be
working adequately at this time.

Near the MCC is a radio telemetry system that was installed years ago.
The system never worked, so it was abandoned. If the system has any
rework in the future, the control system should be changed to provide
control through a programmed SCADA system.

4.4 Distribution System

This section outlines the pipe materials, pipe conditions, meter conditions, and
valve and fire hydrant needs. A hydraulic analysis of the distribution system is
presented in Section 5 of this report.

The City’s water distribution system is composed of a network of pipelines
totaling more than 44 miles, and ranging from 1 to 24 inches in diameter. The
majority of the pipeline network consists of 6-inch lines, with the most prevalent
pipe materials being asbestos cement and ductile iron, as illustrated in the
following tables. Table 4.1 lists the length of pipe and percent of total for each

pipe size.
Table 4.1
Water Distribution Pipe Size Summary
Pipe Size Total Length
(in) (ft) % of Total
<=2 28,537 12%
3 3,825 2%
4 28,227 12%
6 56,377 24%
8 39,524 17%
10 26,589 11%
12 26,664 11%
14 713 0.3%
16 9,213 4%
18 3,696 2%
20 8,977 4%
24 522 0.2%
Total 232,864 feet 44 miles
Page 4 - 10 d~=
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The water distribution system is composed of various pipe materials as shown in
Table 4.2.

Table 4.2
Water Distribution Pipe Material Summary

Total Length

Pipe Type (ft) % of Total
Asbestos Cement 85,928 37%
Cast Iron 1,404 1%
Ductile Iron 72,146 31%
Galvanized Iron 10,320 4%
PVC 15,818 7%
Steel 47,076 20%

Total 232,864 feet 44 miles

Figure 4.1 in Appendix A illustrates the waterline network and the location of the
reservoirs, and pressure-reducing valves (PRVs). The water booster stations and
transmission lines provide water service to pressure zones that are isolated by
closed valves and PRVs.

The distribution network consists of two pressure service areas. The upper
service zone generally encompasses the area north of Jefferson Street and east of
6" Avenue. The Regis and Pine Street booster stations pressurize this zone, with
pressures typically between 44 and 105 psi. Pressure-reducing valves, as shown
in Figure 5.1, allow flow from the upper to the lower zone in the event of pressure
loss in the lower pressure service area.

The lower pressure zone serves the majority of the city, including downtown
Stayton. The 5.0 MG Pine Street reservoir, the 0.4 MG Regis reservoir, and the
finish booster station located at the WTP provide the storage and pressure for this
zone. Typical pressures in this zone range from 45 psi to 73 psi. The PRV on
28™ Ave. and a check valve on Jefferson Street allow water to flow from the
lower to the upper zone in the event of a pressure loss in the upper service area.

4.4.1 Water Meters

The City has had a program in place for the last five years to replace 40
water meters per year. Additionally, Norpac Food’s water meters are
checked annually. A history of housing development in Stayton is
presented in Table 5.3 which was developed from 2000 Census Data. A
general correlation exists between the age of the homes and the water
meters.

In large part, the housing units are served by their original water meters.
This would imply that close to 35% of the water meters are at least 35
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years old, 23% are between 25 and 35 years old, 12% are between 15 and
25 years old, and 30% are less than 15 years old.

Table 4.3
History of Housing Development in Stayton

1980 1990
Total Housing Units 938 1,546 1,867 2,668
Additional Housing Units / Meters - 608 321 801
| Estimated % of Total 35% 23% 12% 30% |

Consumers. All city water consumers, excluding those listed below, are
metered and billed monthly. Most water services are fitted with a %”
meter. Currently, the City’s waster system contains 881 touch-read meters
and 1,608 manual-read meters. The authorized consumers that are not
metered every month fall into two categories: consumers without meters,
and consumers with meters that are not read.

Consumers without meters:

e City parks
e WTP

e Cemetery
* City Shops

* Fire hydrant @ Fire Station

Consumers with meters that are not read:
e Public Works Building

e City Hall

e Theatre

e WWTP

e Library

* Police Department
* Pool

e Community Center

The City plans to install water meters for the consumers without meters
within the next three years. The City intends to read all water
connections, including those listed above, monthly whether or not they are
invoiced. This information will be important for future water audits.

4.5 Water Valves and Fire Hydrants
The City’s base mapping was updated as part of this project. Each water valve

and hydrant was GPS located. The age of the valves and fire hydrants generally
corresponds to the age of the adjacent water lines.
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The City has approximately 1,120 water valves and 370 fire hydrants. There are
approximately 50 double-port hydrants and 320 triple-port fire hydrants. The
triple-port hydrant is equipped with a steamer port. The City has historically
conducted an annual flushing program to clean the water lines as well as inspect
fire hydrant performance.
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SECTION 5 - ANALYSIS

5.1

5.2

Hydraulic Model

Haestad Methods’ WaterCAD v6.5 was used to create the hydraulic model of the
City of Stayton water distribution, storage and delivery system. The software
applies the Hazen-Williams formula in an iterative manner for complex networks
to determine system pressures based on various flow scenarios. The software also
has the ability to determine fire flows available to each node by systematically
analyzing each node (pipe junction) at different flow rates, and checking every
other node to determine the maximum amount of water available without drawing
the pressure levels below 20 psi at any node in the system.

Information regarding pipe diameters, network connectivity, and material types
were determined through available mapping and consultations with City staff
familiar with the water system. Demands (flows) were distributed based on
number of estimated Equivalent Residential Units (ERUs), and water
consumption billing records for the top users in the City.

Model Calibration

Model calibration refers to the process of adjusting model parameters, such as
pipe roughness, so that model outputs match observed field conditions. For this
study, fire hydrant flow tests served as the basis for model calibration.

A series of 14 tests were conducted in 2003 (tests #1-6 on July 30, tests #7-13 on
Nov. 19, test # 14 on Dec. 15), and one was conducted in 2004 (test #15 on Feb.
15). Static and residual pressures (i.e. pressures before and during the fire tests)
and flows were recorded. System conditions at Pine, Regis, and the finish booster
stations, and at the reservoirs and water treatment plant (WTP) were also recorded
using the City’s SCADA system and personnel. A table with these recorded
boundary conditions and fire flow test results is included in Appendix C.

A comparison of model versus field pressures was conducted to determine the
accuracy of the model in replicating the water system conditions. Table 5.1
shows the result of the comparison between the field observed values and the
model results. The “error” column represents the pressure difference between the
field measurement and the model result. The test locations designated in the table
are shown on Figure 5.1.

The calibration resulted in a model that reflects the actual conditions of the water
system. For 88% of the tests, the error was less than or equal to 3 psi. This
illustrates that the water model is well calibrated and will serve as an excellent
tool for evaluation and planning in Stayton.
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Table 5.1
Fire Hydrant Calibration Results

Field Observed Model Results
Test . FH Flow Static  Residual Diff Static = Residual Diff Error
No. Location (gpm) (psi) (psi) (psi) = (psi) (psi) (psi) (psi)
1 1B 490 58 39 19 58 39 19 0
1C 72 52 20 76 57 19 1
2A 60 46 14 62 49 13 1
2 2B 1290 58 56 2 63 60 3 -1
3A 67 55 12 71 58 13 -1
3 3B 1560 66 58 8 70 62 8 0
4A 64 56 8 68 60 8 0
4 4B 1500 64 55 9 67 58 9 0
5A 68 61 7 72 65 7 0
5 5B 1700 67 62 5 70 65 5 0
6 6A 600 66 56 10 68 59 9 1
7A 74 40 34 72 41 31 3
7 7B 450 60 40 20 60 39 21 -1
7C 60 40 20 60 40 20 0
7D 78 38-44 38 74 43 31 7
8A 92 40 52 92 40 52 0
8 8B 550 86 34 52 85 32 53 -1
8C 61 39 22 60 40 20 2
8D 78 30 48 74 34 40 8
9A 58 58 0 59 59 0 0
9 9B 700 57 56 1 59 58 1 0
aC 58 57 1 58 57 1 0
10A 58 56 2 59 56 3 -1
10 10B 1600 57 55 2 59 58 1 1
10C 58 52 6 58 54 4 2
11A 60 58 2 61 59 2 0
11 11B 626 60 57 3 62 58 4 -1
12 12A 950 60 57 3 61 56 5 -2
12B 60 56 4 62 55 7 -3
13 13A 1400 57 50 7 59 56 3 4
13B 58 54 4 57 53 4 0
14A 92 638 24 98 67 31 -7
14B 95 65 30 95 65 30 0
14 14C 600 62 46 16 61 43 18 -2
14D 70 34 36 70 43 27 9
14E 75 34-42 35 74 41 33 2
15A 64 32 32 66 37 29 3
15 15B 860 65 35 30 66 36 30 0
15C 66 52 14 67 52 15 -1
15D 64 63 1 66 64 2 -1
Page 5 - 2 ‘@:
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5.3

As part of the calibration process, Keller Associates and City personnel were able
to identify areas where the model was not matching up with field observations.
Further investigation identified two locations where closed valves or incorrect
mapping data reduced the fire protection in the area. This type of discovery
highlights the usefulness and utility of a water model.

Actual demands at the time of the fire hydrant tests, inaccuracy in gauge and pitot
(hydrant flow) measurements and small variations in system boundary conditions
are believed to account for most of the discrepancies between the actual pressures
and the model results. Partially closed valves and inaccurate as-built data may
also result in discrepancies between model and field results.

Existing Distribution System Hydraulic Evaluation

The model was used to simulate the existing Stayton water system based on 2003
peak day, peak hour and average summer and winter day demand scenarios.

It was determined that the existing distribution system was capable of delivering
2003 peak hour demands with moderate effect on system pressures. Under these
conditions, the pressures in the upper zone range from 44 psi near the higher
elevations to 105 psi along E. Santiam Street. Typical pressures in the lower zone
range from a high of 73 psi in the southwest corner of town, down to 35 psi near
the corner of Shaff Road and 1% Avenue.

The distribution system was also evaluated using WaterCAD to determine
available fire protection throughout the service area, with a minimum system
pressure of 20 psi during a fire event. The minimum fire flow assumed for
residential areas was 1,000 gpm. Larger buildings (such as the Stayton High
School, Regis High School, Junior High School, and the hospital) may require fire
flows as high as 4,500 gpm for a duration of 4 hours, depending on size,
construction material type, and if the buildings are equipped with sprinklers.
Buildings such as the schools, which use more than one hydrant, were evaluated
separately, using each of the fire hydrants available to provide fire protection.

The areas that are lacking fire protection are illustrated in Figure 5.2 in Appendix
A. This figure highlights the areas that do not meet the 1,000 gpm minimum
residential requirement or the fire flow necessary for other commercial and public
facilities. The amount of available fire flow is shown in these areas.

Some of the areas indicated in Figure 5.2 lack adequate fire protection because the
fire hydrants are served by 4-inch lines. Other areas shaded in yellow either have
undersized pipes or are public facilities or commercial zones requiring greater fire
protection than the existing pipelines can deliver. Recommended improvements
to address these inadequacies are discussed further in the following section.
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5.3.1 Future Distribution Conditions

The existing distribution system was also evaluated to determine if the
existing water mains were capable of delivering future peak hour demands
plus fire protection in the City and the areas of future development. The
projected year 2025 population of 15,000, and build-out of the urban
growth area as determined by the City were used to evaluate the future
needs and conditions of the distribution system. To handle build-out
densities, a grid with 12-inch water mains and 10-inch water mains is
recommended. Section 7 of this report discusses the recommended
improvements that will provide adequate water distribution, storage and
pressures for the future conditions of Stayton.

Distribution Water Quality

Water quality modeling of the distribution system was not completed as part of
this study. However, according to City staff, water quality tasting routinely
confirms that chlorine residuals are maintained throughout the distribution system
with winter time low residuals observed at Pine Street tank. Figure 5.3 illustrates
2005 water quality sampling.

Water Storage Needs
The City of Stayton has four finish water storage facilities with a combined

storage volume of 6.9 million gallons (MG). The following table summarizes the
reservoir data.

Table 5.2
City of Stayton Storage Reservoirs

Construction Diameter Height Constructed/ = Volume
Reservoir Type (ft) (ft) Rehabilitated (MG)
Schedule “M” Bolted Steel 65 40 1970 1.0
Pine Street Concrete 148 40 1995 5.0
WTP Clear Well | Welded Steel 53 30 1971 0.5
Regis Welded Steel 31 80 1971 0.4
Total Finish Water Storage 6.9 MG
Raw Water Storage in Existing Filter Beds 2.7
Total Water Storage 9.6 MG

Storage is designed to provide fire protection demand plus operational and
peaking (daily peaking demand) storage. The fire protection storage, as stipulated
by the International Fire Code, was calculated by assuming a four-hour fire event
with a demand of 4500 GPM. This correlates to fire storage of 1.08 MG.
Operational storage is the volume of water between the pump “on” and “off”
setting, which for Stayton equates to 15% of existing storage or 1.04 MG.
Peaking storage is developed based on a local demand pattern which represents
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the variation in hourly demand. The 24-hour demand pattern in Chart 5.1 was
generated based on 24-hour monitoring data gathered on August 22, 2003.

Chart 5.1
Existing Peaking Storage Needs

Stayton, Oregon
Existing Peaking Storage Needs
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Based on the data and the assumptions outlined above, the estimated storage
needs for 2003, 2015, 2025, and build-out are as presented in Table 5.3. A
comparison of the minimum recommended storage vs. existing storage suggests
the City has adequate storage both now and into the future to meet minimum
storage requirements.

The City would also like to provide three days of storage to meet other emergency
situations such as failure of the WTP, contamination of the surface water source,
or other natural disasters that would restrict the City’s ability to supply water.
This storage would be in addition to the minimum recommended storage.
However, during an emergency of this magnitude, water consumption would be
curtailed such that residential demands would be minimized and industrial water
demands would be restricted. The Storage Goal section of Table 5.3 illustrates
the additional storage needed to provide a 3-day backup storage with and without
the storage in the filters. If the water in the filter beds is included, the City would
essentially have a 3-day storage for the next 10 years.
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Table 5.3
Storage Requirements and Goals

Storage Requirements

2015 2025 Build-out

(MG) ((Y[©) (MG)
Population 7,300 10,800 15,000 19,200
Peaking Storage * 0.35 0.44 0.56 0.67
Operating Storage > 1.04 1.04 1.04 1.04
Fire Storage ° 1.08 1.08 1.08 1.08
Minimum Recommended Storage 2.47 2.56 2.68 2.79

Needed Storage - - - .

Storage Available for Emergencies (Total Storage less Minimum Recommended Storage)
Existing Storage w/o Filters* 4.43 4.34 4.22 411
Including Filters* 7.13 7.04 6.92 6.81

Comparisons to:

Average Wet Weather Demand 1.65 221 2.88 3.55
Average Dry Weather Demand 3.75 4.70 5.83 6.96
Annual Average Day Demand 2.70 3.45 4.33 5.21
Norpac Average Annual Demand 0.9 0.9 0.9 0.9

Storage Goal -- 3 Days Average Day Demand with Complete WTP Shutdown

Desired 3-Day Emergency Storage® 5.4 7.6 10.3 12.9
Less Available Emergency Storage® (4.43) (4.34) (4.22) (4.11)
Storage Need Without Filter Beds’ 0.97 3.30 6.06 8.82
Storage Need With Filter Beds’ - 0.60 3.36 6.12
Equivalent 3-Day Well Capacity

(MGD) 0.32 1.10 2.02 2.94
Equivalent 3-Day Well Capacity

(GPM) 220 760 1400 2040

Notes

1. Calculated peaking storage using observed 24-hour demand pattern (8/22/2003)
and assumes constant production equal to the peak day demand (PDD).

. Assumed approximately 15% of existing storage to allow for volume between "on"
and "off" set points.

. Assumed a 4-hr 4500 gpm fire event.

. The city also has approximately 2.7 MG of additional storage in the filter beds.

. Assumed average day demand without Norpac.

. Filter bed storage not included, all existing available emergency storage included.

. This assumes complete autonomy -- no supply from Salem or Sublimity.

N
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One alternative to acquiring additional storage to provide redundancy in the event
of a WTP failure or surface water contamination is to construct a municipal well.
This alternative would provide a water source independent of surface water
behavior. The table illustrates the necessary capacity of the well to meet water
demands now and in the future. Another alternative may involve constructing an
inter-tie with the City of Sublimity. The City of Sublimity has a groundwater
supply, so the benefits would be similar to a municipal well.

Recommended Storage to Meet City Goals and Emergency Storage. No
additional storage is required within the projected 20-year horizon. However,
additional storage may be desired to achieve the City’s goal for providing 3 days
of emergency water storage. Keller Associates recommends that the City
reevaluate storage needs and City goals around 2015, prior to taking Regis tank
off-line (2025) and prior to constructing additional storage. For planning
purposes, a future 5.0 MG concrete tank was assumed to be constructed sometime
between 2020 and 2025 adjacent to the Pine Street Reservoir.

5.5.1 Average Tank Residence Times
Average residence times during winter and summer months have been

calculated with the aid of the water model. The average residence times
for each reservoir are presented in Table 5.4.

Table 5.4
Season Average Residence Times
Tank Winter Summer ‘
Schedule “M” 20+ days 8 days
Pine 23 days 7.5 days
Regis 23 days 23 days

It can be seen that during the winter months when the water demand is
low, the average residence times in all three reservoirs increase
substantially. High residence times leads to water stagnation and poor
water quality.

Another factor that contributes to the long residence times in the Regis
tank is the pipe and valve arrangements. The piping and valve
arrangement at the Regis allows water pumped through the Regis booster
station to bypass the tank. The Regis booster station can pump water
directly from the distribution system in the lower pressure zone rather than
from the Regis tank. This leads to high residence times and poorer water
quality at the Regis tank. The simplest solution to shortening residence
times and improving water quality is to increase the operational storage to
include 15% of the total volume.
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5.6 Water System Staffing Evaluation

The City’s water system consists of the following main components:

Four water storage reservoirs

Four booster pumping stations

A slow sand filter water treatment plant

Approximately 44 miles of water distribution pipelines, valves, fire
hydrants, and water services

Each of the system elements have differing O & M requirements which are
discussed further below.

5.6.1 Water Storage Reservoirs

Three of the water storage reservoirs are of steel construction and one of
prestressed concrete construction. Operation and maintenance
requirements consists of:

e Steel Tank Painting. This is normally required approximately
every 15-20 years and should be contracted out to a painting
contractor with the necessary expertise and safety equipment.

e Reservoir Inspection and Cleaning. Each tank should be drained
approximately every 5 years and any sediment flushed from the
tank. The interior and exterior should be inspected for signs of
coating wear, cracking (concrete tank), foundation settlement, and
appurtenances such as ladder, overflow, inlet and outlet piping,
valves, etc. should be checked for any abnormalities.

e Routine Maintenance. Checking for leaks and recording of water
levels, grounds maintenance, and access security should be
performed daily. Leaks should be evaluated for cause and repaired
promptly. Most reservoir repair work, due to its specialized
nature, should be subcontracted out. Routine reservoir O & M
duties should require approximately 2-3 manhours per day.

5.6.2 Booster Pump Station Facilities

Page 5 - 8

The City has four booster pump stations and it has been recommended by
Keller Associates that the Schedule M Booster Station eventually be
relocated to the WTP site. The pump and drive types and configurations
vary at each pump station with sizes ranging from 7.5 to 40 Hp fire
pumps. Some of the equipment and electrical/control systems are old and
outdated. Each pump station should be inspected daily to insure
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5.6.3

5.6.4

Page 5 -9

equipment is operating properly. Pump and drive equipment not normally
used such as fire pumps should be exercised every 2-3 months. Drive and
pump equipment should be regularly lubricated. Minor repairs can be
made by City staff with major repairs subcontracted out. An average of %2
manday should be allowed for O & M of the booster stations.

Water Treatment Plant

The water treatment plant is the key component of the City’s water system
and should be continuously monitored to insure production of a high
quality safe drinking water that meets Oregon Department of Health
Services requirements. The plant consists of the following primary
components.

e Intake screen & pipeline from the North Santiam River to the plant
e Three large slow sand filter basins and distribution facilities

e Chemical dosing facilities for pH adjustment and disinfection

e Clearwell storage and treated water booster pumps

e Monitoring and control equipment

e Lab analysis equipment

Work tasks at the plant include cleaning of the intake screen, periodic
removal and replacement of the filter bed surface sand layer, changing of
chemical supplies, monitoring of turbidity and water quality analysis,
maintenance and repair of equipment, and grounds maintenance. Due to
the importance of this facility it is recommended that at least two operators
be continuously assigned to the plant from 6:00 am to 8:00 pm with
overlapping shifts.

Water Distribution System Facilities

The City has over 44 miles of water distribution lines ranging from 1 to
24-inches in diameter. There are also 1120 valves, 370 fire hydrants, and
approximately 2500 water meters. Primary duties in operation and
maintenance of the water distribution system include:

e Locating and repairing leaks (0.3 person) - Repair of leaks for lines
4-inch and larger is contracted out. The system has a significant
leakage problem with an average water loss of 29% over the last
three years.

e Service turn on and offs and line locates (1.0 person).

e Annual flushing of the water system to remove sediment from lines
and exercise and maintain fire hydrants (0.2 person).
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e All system valves should be exercised at least annually to insure
they will not freeze up and operate properly when needed (0.2
person).

e Meter reading and bill preparation on a monthly basis (0.5 person
including clerk time). This time could be reduced by addition of a
remote driveby readout and computer billing system.

e The City also desires to implement a GIS utility tracking system
that will require a full-time person with approximately 0.3 of his
time allocated to the water system.

5.6.5 Water System

Summarizing the above, Keller Associates recommends the following
levels of staffing for the City’s water utility:

Equivalent
Facilities Manpower
Water Storage Reservoirs 0.3
Booster Pump Station 0.5
Water Treatment Plant 2.0
Water Distribution System 2.5
Water System Supervisor 1.0
TOTAL STAFF 6.3

The City’s 2005 budget for the water system included funding for 5.3 people
including clerks and not including the GIS work which has not yet been
implemented. Therefore, it appears the water utility has duties requiring 6.0
personnel (excluding GIS work), and is slightly understaffed if all personnel
funded to the water utility actually performed only water utility work. However,
in many cases the water utility staff also spend significant time assisting with
roads, sewer, and parks and recreation work, which take away from time that
should be used for performing water utility functions. It is recommended that the
equivalent of 6.3 water utility staff be dedicated to future water utility duties.
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SECTION 6 - DEVELOPMENT AND EVALUATION OF ALTERNATIVES

6.1

6.2

General

The following discussion outlines the options for water storage and distribution
improvements in both the upper and lower pressure service areas to meet current
needs and accommodate future development, including build-out within the UGB.

Water Storage and Booster Stations

The existing reservoir facilities provide 6.9 MG of storage capacity, which is
adequate to meet the City’s storage needs for the next 20 years. The discussion
below addresses future alternative improvements for the three reservoirs and
associated booster stations. These alternatives were evaluated with the technical
review committee (TRC) in September 2004. Subsequent to this initial
evaluation, tracer studies completed at the water treatment plant (WTP) clear well
facility demonstrated that existing contact times are woefully inadequate and that
immediate baffling would be necessary.

6.2.1 Schedule “M”

Schedule “M” has long residence times, which creates stagnant water
conditions.  Pipeline improvements, water looping projects and the
completion of the Pine Street reservoir have marginalized any fire
protection benefit provided by the Schedule “M” reservoir. Redundancy
is the primary contribution Schedule “M” makes to the City’s water
system.

Based on water model results, the absence of the Schedule “M” tank and
booster station has very little impact on system pressures. Although there
is a slight (200-300 GPM) reduction in fire protection in the east part of
town, those areas would still have adequate fire protection.

Four alternatives were developed in conjunction with the TRC to improve
the utility of the Schedule “M” reservoir. These alternatives are illustrated
in Figure 6.1 in Appendix A, and are discussed in detail below.

Alternative A-Convert Schedule “M” to Clear Well. One alternative to
maximize the utility of Schedule “M” is to leave it at its current location
but convert it to clear well storage. The following improvements would
be necessary to make this alternative possible:

e Construct a large (16-inch) diameter low pressure transmission line
from the WTP to Schedule “M”.
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> New transmission line could potentially be constructed
inside Salem’s existing water line easement to offset costs.

> Yard piping improvements at the WTP would be necessary.
e Upgrade pumps at WTP to deliver flow to the Schedule “M”.

e Upgrade Schedule “M” tank by separating the inlet and outlet pipe
to improve circulation, and installing baffling.

e Upgrade the electrical and SCADA for the Schedule “M” booster
station.

Estimated Project Cost for these improvements = $973,000.
This alternative would provide the following benefits:

e Redundancy in clear well storage capacity allows either clear well
to be taken offline and maintained without pause in water supply.

e Redundancy in finish booster station pumping facilities.
e The diesel-powered pump at Schedule “M” can provide flow to
system during power outage, thereby delaying the need for standby

power at the WTP.

e The existing Salem inter-tie would continue to service Stayton as
an emergency supply.

e Improved circulation in Schedule “M” and regular exercise of
pumping facilities.

e Additional clear well capacity may allow for reduced chlorine
dosages, depending on needed chlorine residuals.

e Adequate pumping capacity for build-out demands with
redundancy.

This alternative would have the following drawbacks:
e High capital cost.

e Additional O&M Costs associated with maintaining two clear
wells and two finish pump stations.
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Alternative B-Relocate Schedule “M” to WTP. Another alternative to
maximize the utility of Schedule “M” is to relocate the Schedule “M”
reservoir to the WTP site, and convert it to clear well storage. The booster
station and inter-tie at the Schedule “M” site would be abandoned, and a
new inter-tie with Salem would be constructed at the WTP site. The
following improvements would be necessary to make this alternative
possible:

e Dismantle and haul the reservoir to the WTP site.

e Modify yard piping and valves as necessary to deliver flow to the
Schedule “M” tank.

e Upgrade Schedule “M” by separating the inlet and outlet pipe to
improve circulation, and install baffling.

e Construct a new inter-tie to the Salem pipeline at the WTP site.

e Install standby power at the finish booster station. This is
something that is recommended for the WTP regardless of the
alternative improvements. Therefore, this cost is not included in
the Project Cost. Costs for standby power will be presented in the
Water Treatment Plant Master Plan Report.

Estimated Project Cost for these improvements = $510,000.
This alternative would provide the following benefits:

e Eliminates need to construct the transmission line to Schedule “M”
(required under Alternative A).

e Relocating tank is less expensive than constructing a new tank.

e Redundancy in clear well storage capacity such that either clear
well could be taken offline and maintained without pause in water

supply.

e Schedule “M” booster facility could be phased out, thus
eliminating capital and O&M costs associated with this facility. A
single finish booster station could be used for water supply and the
emergency inter-tie with Salem.

e Additional clear well capacity may allow for reduced chlorine
dosages, depending on chlorine residuals (O&M Savings).

This alternative would have the following drawbacks:
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High capital cost.

No redundancy in finish booster stations. The reliability of the
Salem inter-tie would be dependent on the operation of the finish
booster station unless standby power is installed at the WTP.

Alternative C-Keep Schedule “M” Online, Expand Clearwell at WTP.
Another alternative is to simply maintain the Schedule “M” reservoir and
booster station as is (status quo). Baffles would be required at the existing
clear well reservoir at the WTP to provide the necessary contact time. The
following improvements would be necessary to make this alternative
possible:

Equip the clear well reservoir at the WTP with baffles to increase
contact time. This was completed in December 2004.

Upgrade the electrical and SCADA system for the Schedule “M”
booster station.

Add another clear well at WTP by 2009.

Estimated Project Cost for these improvements = $1,151,000.

This alternative would provide the following benefits:

The diesel-powered pump at Schedule “M” can provide flow to
system during power outage.

The existing Salem inter-tie could be used to provide redundancy
in water supply if the WTP is offline.

This alternative would have the following drawbacks:

High capital costs.

Additional improvements to the clear well reservoir would likely
be necessary for build-out contact time.

Additional O&M costs associated with maintaining Schedule “M”
booster station and reservoir.

Continued wasting of 30 GPM of water required to maintain
circulation through the tank.

Alternative D-Abandon Schedule “M” and Expand Clearwell Storage
at WTP. Under this alternative, the Schedule “M” tank and booster
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station would be abandoned. Additional clearwell storage will be required
at the WTP by 2009, and the Salem inter-tie would need to be relocated to
the WTP. The following improvements would be necessary to make this
alternative possible:

e Equip the clear well reservoir at the WTP with baffles to increase
contact time (completed in December 2004).

e Relocate the Salem emergency inter-tie to the WTP site.

e Install standby power at the finish booster station. (This is
recommended for the WTP regardless of the alternative
improvements.  Therefore, this cost is not included in the
Estimated Project Cost. Costs for standby power will be presented
in the Water Treatment Plant Master Plan Report).

Estimated Project Cost for these improvements = $1,061,000.

This alternative would provide the following benefits:

e Schedule “M” booster facility would be phased out, thus
eliminating capital and O&M costs associated with this facility. A
single finish booster station could be used for water supply and the
emergency inter-tie with Salem.

e Schedule “M” reservoir would be abandoned, thus eliminating
O&M costs for maintenance, painting, inspection, operation, etc.

This alternative would have the following drawbacks:
e High capital costs.

e Increased dependency on finished pump station for supply to City
water system.

Recommended Alternative
Keller Associates acknowledges the need for installing baffles in the
existing clearwell, (completed December 2004) and recommends the

following:

e No electrical upgrades at Schedule “M” — not needed once we have
new inter-tie and standby power at WTP.

e Construction of a new inter-tie at the WTP as part of the new
Salem pipeline project.
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e Completion of Standby Power at the WTP.
e Relocation of Schedule “M” tank to the WTP site.
The alternative provides the City redundancy in its water supply options.

Costs for these improvements are outlined in more detail in the Water
Treatment Plant Analysis report.

6.2.2 Upper Pressure Zone Alternatives — Delivery and Storage

The peak hour water demands in the upper pressure service are expected
to grow from approximately 500 GPM in 2003 to 1,815 GPM at build-out.
There are some improvements that will be necessary to correct existing
fire flow and operation deficiencies in the upper pressure zone. Since
these improvements are needed regardless of what else is done, their cost
is not included in the cost comparisons for various alternatives considered.
These improvements include the following:

e Upsize the 4-inch water lines on Pine Street, Mt. Jefferson Drive,
Highland Drive, and Scenic View Drive with 12-inch lines.

e Upsize the water line on Cedar Ave. to an 8-inch line.

e Install a pressure-reducing valve near the intersection of Hollister
Street and 6™ Avenue, and construct the adjacent 8-inch water lines
as shown.

e Construct a 12-inch water line along 10" Avenue that connects the
existing 12-inch dry water line on 10™ Avenue to Pine Street, and
add another water service to the Hospital from the 6-inch water
line that runs west of the Hospital.

e Replace the 4-inch lines on E. Santiam Street, 10™ Avenue, and
Jefferson Street with 8-inch lines.

e Replace the 6-inch water line from Highland Drive to Stayton
Place on E. Santiam Street with a 12-inch water line.

e Upgrade the Pine Street Booster Station to allow control for the
upper pressure zone to be transferred from Regis to Pine.
Upgrades should include the following:

> Replace the existing submersible pumps with turbine
pumps.
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> Upgrade existing pressure tank controls and air compressor
system.

» Add standby power connection/hookup capabilities.
> Install a new flow meter.

All these improvements, along with their related costs, are included as part
of the recommended plan in Section 7.

Impacts of Regis Booster Station to the Upper Pressure Service Area.
Although the Regis tank has minimal impact on fire protection and
existing peak hour static pressures, the Regis booster station does play a
modest role in both the fire protection and peak hour static pressures for
the upper pressure service area. If the Regis booster station is taken
offline, the existing fire protection drops in some places as much as 1400
GPM (illustrated in Appendix D). Many areas, including the mobile home
park on Fern Ridge Road, would not have adequate fire protection. In
addition, pressures during peak hour demand periods would drop by as
much 20 psi, with pressures as low as 39 psi in some places.

The available fire protection to the upper pressure service area will depend
on the capacity of the pumps installed at the Pine booster station.
However, the transmission lines should be capable of distributing
necessary fire protection to the upper pressure service area with the
priority improvements and Regis booster station offline. The Regis
booster station can not be taken offline without transmission line
improvements.

Given the considerations outlined above, a number of alternatives are
presented below that will enable the City to meet the growing water
demands in the upper pressure service area and enhance the utility of the
City’s existing facilities including the Pine and Regis tanks and booster
stations. These alternatives are illustrated in Figure 6.2 in Appendix A.

Alternative A-Maintain Status Quo at Regis Tank and Booster
Station. This alternative is to maintain the status quo, which includes
continuous pumping at Regis booster station with Pine Street booster
station used to supplement demands as needed. The existing pumping
capabilities in both Regis and Pine Street booster stations could meet the
projected water demands and fire protection requirements for the upper
pressure zone for 20 years and beyond, even with the fire pump at Regis
offline. (At build-out, with the current capabilities, there would be a
reduction in pressures during peak hour demand periods of approximately
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10 psi in the upper pressure zone.) This alternative involves the
following:

e Upgrade the Regis booster station including the electrical, pumps,
and SCADA.

Estimated Project Cost for these improvements = $234,000.
This alternative would provide the following benefits:

e Redundancy—Either Pine Street or Regis booster facilities could
be used as primary supply to upper pressure zone.

e Provides necessary fire protection and static pressures now and for
the next 20 to 40 years.

e Relatively low cost.
This alternative would have the following drawbacks:

e Additional O&M costs associated with upgrading and maintaining
the Regis booster station.

e Additional operation and maintenance costs associated with
maintaining two booster stations.

e Requires continuous pumping.

Alternative B-Abandon Regis Tank and Booster. Another alternative is
to abandon the Regis tank and booster station, and use only the Pine Street
booster station to meet water demands. If the Regis tank and booster
station are abandoned, the following improvements would need to be
completed first to make this alternative possible:

e Construct standby power at the Pine Street booster station for
emergency supply in the case of power outage.

e Add additional pumping capacity to the Pine Street booster station
to meet future water demands.

e In order to take Pine Street Reservoir offline, one of the finish
booster station pumps should be equipped with a variable
frequency drive to control the system. This is recommended as a
future improvement at the WTP, so the cost has not been included.

Estimated Project Cost for these improvements = $236,000.

This alternative would provide the following benefits:
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e Eliminate the O&M costs for maintaining the old Regis booster
facility and tank.

e More efficient operation at Pine versus continuous pumping at
Regis.

e Pine Street is better equipped with a few modifications to act as
primary control for upper pressure zone.

This alternative would have the following drawbacks:

e No booster station redundancy. If Pine Street Booster Station had
to be taken off-line, pressures as low as 10 psi would result.

e No control redundancy for the finish booster station unless it is
equipped with a variable frequency drive.

e Reduces emergency storage capacity with Regis tank off-line.

e The cell tower arrangement would no longer be possible if the tank
is dismantled.

e Auvailable fire flow and pressures in upper pressure zone not
adequate without other improvements.

e Additional pumping capacity at Pine Street booster station would
be necessary at an earlier date.

Alternative C-New Bench Reservoir. Another alternative is to construct
a new bench reservoir that will serve the upper pressure area and then
abandon the Regis tank and booster station. The following would be
necessary to make this alternative possible:

e Construct a 0.5 MG reservoir on the bench which would include
the following:

Property purchase.

Site work.

SCADA.

Chlorine injection facilities.

YV VYV

e Construct 5,500 feet of large diameter (16”) transmission line from
the new reservoir to the existing line on Fern Ridge Road which
would require a highway crossing.

e Abandon the Regis tank and booster station.
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e In order to take Pine Street offline, one of the finish booster station
pumps should be equipped with a variable frequency drive to
control the system (Optional).

Estimated Project Cost for these improvements = $1,746,000.
This alternative would provide the following benefits:
e Continuous pumping not required to serve upper pressure zone.

e Provides operational and emergency water storage available
directly to the upper pressure zone, and additional overall
emergency storage for the entire City.

e Eliminate the O&M costs for maintaining the old Regis booster
facility and tank.

This alternative would have the following drawbacks:

e Long residence times in the tank and transmission line may result
in water quality problems (disinfection byproducts and inadequate
chlorine residuals).

e Additional O&M costs to maintain an additional storage facility.
e High capital costs.

Alternative D-Abandon Regis Tank, but Maintain Single Backup
Pump at Regis Booster Station. The final alternative is to abandon the
Regis tank, but maintain a single pump at the Regis booster station for
backup water supply and fire protection to the upper pressure zone. The
following improvements would be necessary to make this alternative
possible:

e Upgrade the electrical and SCADA at the Regis booster station
such that it has one backup pump with VFD capabilities.

e Add additional pumping capacity to the Pine Street booster station
to meet future water demands.

e In order to take Pine Street offline, one of the finish booster station
pumps should be equipped with a variable frequency drive to
control the system (Optional).

Estimated Project Cost for these improvements = $207,000.

This alternative would provide the following benefits:
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e Eventually allow the Regis tank to be abandoned, eliminating the
O&M costs for maintaining this tank.

e Pine Street is better equipped with a few modifications to act as
primary control for upper pressure zone.

e Lowest cost alternative.

e Maintains dual booster station redundancy for water supply to the
upper pressure service area.

This alternative would have the following drawbacks:

e No control redundancy for the finish booster station unless it is
equipped with a variable frequency drive.

e Reduces emergency storage capacity.

e |If the tank is dismantled, the cell tower arrangement would no
longer be possible.

e Auvailable fire flow in lower pressure zone reduced slightly but not
consequentially.

Keller Associates recommends that Alternative D be adopted. This is
the lowest cost alternative, and will meet both the water supply and fire
protection needs for the upper pressure service area both now and into the
future. The Regis tank can be abandoned when it is most economically
advantageous to the City.

Regis Tank versus Transmission Line Alternatives

Impacts of Regis Tank to the Lower Pressure Service Area. As
mentioned in Section 4.2.3, pipeline improvements, water looping projects
and the completion of the Pine Street reservoir have marginalized the
existing fire protection benefit provided by the Regis tank. Furthermore,
system operations create long residence times in the tank and stagnant
water during the winter. Given the age and condition of the tank, Keller
Associates estimates the remaining life of the Regis tank to be
approximately 20 years.

Evaluation of the system after 2025 was performed with Regis tank
offline. Available fire protection and peak static pressures, with and
without the Regis tank, are shown in Appendix D.
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As shown in Appendix D, there is very little additional fire protection
provided under existing conditions to the lower pressure service area by
the Regis tank. Also, there is only a 2 psi drop in the peak hour static
pressures in a few locations in town without the tank. Redundancy is the
primary contribution Regis reservoir makes to the City’s water system. It
provides redundant storage capacity and a redundant facility to control the
finish booster station if Pine Street is off-line.

While absence of Regis tank makes little difference to existing peak hour
pressures, peak hour pressures in the lower pressure service area at build-
out of the UGB were as much as 10 psi lower than existing peak hour
pressures. Furthermore, if the finish booster station is offline with Pine
Street reservoir as the sole source of water, peak hour pressures drop by as
much as 35-40 psi. There are sections of town which might have
pressures below 20 psi.

Similarly, while the absence of Regis tank makes little difference to
existing fire protection, fire protection in the areas around the Regis tank
site (including Sylvan Meadows, the commercial corridor on 1% Avenue
near Highway 22 and the adjacent assisted living center) decreased at
build-out of the UGB by as much as 1500 GPM. The residential areas
maintained sufficient fire protection, but the assisted living center and
commercial corridor had fire protection between 2000 and 2500 GPM.

Therefore, three alternatives were considered to improve available fire
protection and pressures during peak hour demands when the life of Regis
tank has expired and demands approach build-out conditions.  These
alternatives are illustrated in Figure 6.3.

Alternative A-Maintain Status Quo. One alternative is to rely on the
existing system as is to provide both fire protection and peak hour
pressures. Under this alternative, there would be greater dependence on
the single 20-inch transmission that carries water to and from the Pine
Street reservoir. Under normal conditions with all the finish booster
station pumps in operation and the Pine Street reservoir on-line, peak hour
pressures at build-out would be 8-10 psi lower than existing peak hour
pressures and available fire protection in the Sylvan Meadows area would
drop by 1500 GPM. There would be no additional improvements
necessary beyond the improvements identified in Section 7.2.2.

Estimated Project Cost for this alternative = $0.
This alternative would provide the following benefits:

e Lowest cost alternative.
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This alternative would have the following drawbacks:

e During peak demand periods, if the finish booster station is off-
line, pressures drop below 20 psi and fire protection in the lower
pressure service area essentially vanishes.

e Greater dependence on both the finish booster station and the
single 20-inch transmission line to and from the Pine Street
reservoir.

Alternative B-Replace Regis Tank. Another alternative is to replace the
Regis tank when its life has expired. Under this alternative, peak hour
pressures and available fire protection would be similar to existing
conditions. If the finish booster station is off-line, the supplemental flow
from the new “Regis” tank would meet both peak hour demands and fire
protection needs.

It should be noted that the duration of the fire protection provided by the
new “Regis” tank would be dependent on the size of the new tank. For
example, if the new “Regis” tank is the same size as the existing tank (0.4
MG), the new “Regis” tank may drain in about one hour with a fire
demand and the finish booster station offline.  The following
improvements would be necessary to make this alternative possible:

e Replace the Regis tank (for comparison purposes, it was replaced
with a 0.4 MG tank).

Estimated Project Cost for these improvements = $686,000 with
annual O & M of $6,000 per year.

This alternative would provide the following benefits:

e Replacement of lost emergency water storage when the life of the
existing Regis tank expires.

e Less dependence on the finish booster station and transmission line
from Pine Street reservoir.

e Provides adequate peak hour pressures and available fire protection
This alternative would have the following drawbacks:

e Additional O&M costs associated with maintaining new “Regis”
tank including inspection, painting, ect.
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e Still some dependence on a single transmission line to and from
Pine Street reservoir.

Alternative C - Construct Parallel 16-inch Loop from Pine Street
Reservoir along Fern Ridge Road. Another alternative is to construct
about a mile of 16-inch transmission line from the Pine Street Reservoir
north to Fern Ridge Road and then west along Fern Ridge Road to the
existing 16-inch line just west of 10" Avenue. This transmission line
would be a low-pressure line, and would have no services. Approximately
2600 feet would be along Fern Ridge Road, which may require asphalt
repair.

This alternative provides peak hour pressures and fire protection under
normal operating conditions. Even with the finish booster station off-line,
peak hour pressures only drop about 15 psi with tolerable lows of about 35
psi. The system can also still provide fire protection that is comparable to
existing fire protection. The following improvements would be necessary
to make this alternative possible:

e Construct a large (16-inch) diameter low pressure transmission line
from the Pine Street Reservoir to the existing 16-inch line just west
of 10™ Avenue.

Estimated Project Cost for these improvements = $779,000.
This alternative would provide the following benefits:

e Redundancy in major transmission lines to and from the finish
booster station to the Pine Street Reservoir.

e Redundancy in major transmission lines from the Pine Street
Reservoir to the distribution system in the event that the finish
booster station is offline. Appendix D illustrates the available fire
protection and static pressures at build-out of the urban growth
boundary under this alternative with the finish booster station
offline.

e Low O & M costs.
This alternative would have the following drawbacks:

e The City would construct approximately a mile of 16-inch
transmission line with no services.

e Additional O&M Costs associated with maintaining two large
transmission lines to and from the Pine Street Reservoir.
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Keller Associates recommends that Alternative C be adopted. Since
this improvement is not necessary until about 2025 when the life of the
Regis tank expires, the City can begin collecting money now to offset
costs. Furthermore, pipe alignment can be coordinated with development
in the area to avoid the need to purchase easements. Finally, this
alternative provides the most redundancy to the entire system and will
meet peak hour pressure demands and fire protection needs even if the
finish booster station is off-line.

Pressure Zone Alternatives

Currently, the City’s water distribution system is divided into two pressure zones
that are isolated with closed valves, pressure reducing valves, and check valves.
These pressure zones are illustrated in Figure 4.1. Keller Associates evaluated
alternative pressure zone configurations to improve service and simplify
operation.

The most viable alternative to the current configuration is to convert the upper
pressure water lines along Jefferson, E. Santiam, and their side streets to the lower
pressure zone. In essence, this would move the boundary between the two
pressure zones to the base of the hill. Water model runs were performed to
evaluate this alternative. Static pressures in the affected areas would drop by
approximately 45 psi. Furthermore, pressures in this area could be as low as 40
psi during peak water demand periods. As a result, Keller Associates
recommends that the City maintain the current pressure zone configuration.
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SECTION 7 - SUMMARY OF RECOMMENDATIONS

This section summarizes the recommended improvements and associated costs for the
water storage and distribution facilities. Future recommendations and potential rate
impacts are also discussed.

7.1 Master Plan

Recommended master plan improvements are shown on Figures 7.1 and 7.2. As
shown on Figure 7.2, the Master Plan for the City of Stayton includes an
expansion of both the upper and lower pressure zone service areas. The yellow
shaded area reflects future upper pressure service area. The remainder of the area
would be served by the lower pressure service area. The red shaded lines are the
highest priority improvements (discussed in further detail in Section 7.3). The
blue shaded lines are improvements to be completed in the next 3-5 years. The
green lines represent future lines to be installed as development occurs.

711

7.1.2

Pressure Zones

In order to meet growing demands in both the upper and lower pressure
service areas, additional production capacity will be required at both the
Finish Booster and the Pine Street Booster stations. The existing pumps at
the finish booster station can meet the build-out peak day demands with no
redundancy. Additional pumping capacity will be needed to provide
redundancy. The current pumping capacity at the Pine Street booster
station is approximately 500 GPM. Peak hour demands are expected to
increase to approximately 1,825 GPM at build-out, which represents an
additional 1,325 gpm of pumping capacity (not including redundancy
needs and fire protection).

The master plan also calls for three additional pressure-reducing valves in
order to enhance interaction between the two zones in the event of fire or
emergency conditions. These three locations are the corner of Fern Ridge
Road and 10™ Ave., the intersection of 6™ Ave. and Hollister Street, and
near Hwy 22.

Control Theory

In order to reduce large residence times in the Pine Street and Regis
reservoirs, Keller Associates recommends increasing the interval between
the ON and OFF water level settings at Pine Street Reservoir. Table 7.1
illustrates the proposed Pine Street control set points. A larger interval
between the ON and OFF settings will create better circulation and water
quality throughout the system. Reducing tank residence times will
improve chlorine residuals throughout the system.
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Table 7.1
Controls for Finish Booster Station
Based on Pine Street Reservoir Level

7.1.3

7.1.4

Controls for Finish Booster Station Based
Tank Level

on Pine Street Reservoir Level

100-hp finish pump 30’ 36’
#1 200-hp finish pump 28’ 38’
#2 200-hp finish pump 26’ 37

For backup and emergency purposes, the City’s SCADA system should be
capable of operating the Finish Booster Station using either Pine Street or
Regis reservoirs. Additionally, the City should equip one of the finish
booster pumps with a variable frequency drive (VFD) prior to abandoning
the Regis Tank. This would allow the City to provide continuous water
supply during periods when the Pine Street Reservoir is out of service.

Water Storage

Keller Associates does not recommend that the City pursue additional
storage at this time. When it becomes cost-prohibitive to maintain the
Regis Tank or its life expires (estimated to occur around 2025), it should
be abandoned. In order to achieve the City’s goal of providing 3 days of
emergency storage, the City should consider constructing another storage
reservoir near the existing Pine Street reservoir site sometime between
2020 and 2025.

Water Distribution

Recommended improvements are broken into priority illustrated in Figure
7.1 and 7.2 of Appendix A. Priority 1 improvements correct existing
transmission and fire flow deficiencies, and should be completed within
the next couple of years. Priority 2 improvements are primarily to
enhance the existing system, and should be completed within the next
three to five years. Future improvements should be driven and largely
funded by development.

Existing System Replacement / Rehabilitation Recommendations

Many of the existing facilities were constructed several decades ago. The City of
Stayton needs to take measures to upgrade these facilities to maintain the integrity
of the water system. A replacement/rehabilitation program for each component of

the water system is presented in the following sections.

=
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Storage Facilities

Tank Inspection. The Schedule “M”, Regis, and Clear Well reservoirs are
steel reservoirs. The Schedule “M” and Regis tanks have not been
inspected for some time, and are in need of inspection now. Due to the
condition and age of these two reservoirs, Keller Associates recommends
that these reservoirs be inspected every two to three years. The Pine Street
reservoir also has not been inspected since its construction and is due for
an internal inspection. Due to its age, construction materials, and
condition, Keller Associates recommends that the Pine Street reservoir be
inspected every 10 years.

Tank Repainting. All three steel tanks (Regis, Clear Well, and Schedule
“M”) need repainting of the exterior and interior. Given the durability of
current paint finish products, the interior and exterior of steel tanks should
be recoated every 15 years. The Pine Street reservoir is concrete and
therefore does not require recoating. No significant maintenance or
rehabilitation efforts are anticipated for the Pine Street reservoir during the
next 20 years. Repainting of Schedule “M” should be postponed until
after it is relocated to the water treatment plant site.

Booster Station Facilities

The Schedule “M” booster station is old and not used regularly. To ensure
they will function in the event of an emergency, the pumps and valves
should be exercised regularly (every 2-3 months) as long as the booster
station is kept in service. Keller Associates recommends that the Schedule
“M” booster station eventually be abandoned.

The Regis booster station is also old, and will require substantial
improvements to upgrade the electrical and mechanical components.
Keller Associates recommends that this booster station be upgraded with a
single backup pump to the Pine Street Booster Station.

Leak Detection and Water Line Replacement

The new state regulations require any water suppliers that have a system
loss greater than 10% to implement a leak detection program. Regulations
further stipulate that any water supplier with a system loss greater than
15% must implement a leak repair or line replacement program to reduce
system loss. The City of Stayton falls into both these categories with an
average system loss of 29% over the last three years.

The City has discussed performing leak detection on all ductile iron and
steel pipes. The City intends to conduct a comprehensive leak detection

=
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7.2.4

study within the next five years. The estimated cost for the leak detection
study is $25,000. Those areas determined to contain the most leaks should
be targeted first. To minimize costs, pipeline replacements should be
coordinated with street improvements.

Keller Associates recommends the City adopt a water line replacement
program in order to maintain the integrity of the water distribution system.
The asbestos cement and steel lines have historically been most
problematic, and thus should be targeted first. (Figure 4.2 in Appendix A
illustrates the pipe types throughout the water system.)

Appendix E includes a detailed analysis of the length of each pipe type
and size that will need to be replaced in the next 20 years. Based on this
analysis, the City should work towards establishing an annual pipeline
replacement budget of $249,000 per year. Over the next 20+ years, this
will allows the City to replace all of the steel, cast iron, and galvanized
iron pipes, and approximately 25% of the asbestos cement water lines. In
order to minimize road repair inconvenience and expense, pipeline
replacement should be coordinated with street improvements.

Water Meters

A water meter testing program can provide direction and priority for the
meter replacement program. Old meters can be tested for accuracy. An
alert meter reader should be able to spot an under-registering meter by a
quick comparison with past readings. The accuracy versus location of the
meters can be tracked to determine if a correlation between location and
accuracy can be drawn. Those areas with meters that consistently test
poorly should be targeted for meter replacement. A set of representative
meters in an area can be tested every 5 years to track meter accuracy in an
area.

Currently, the City’s waster system contains 881 touch-read meters and
1,608 manual-read meters. Touch-read meters can be converted to radio-
read meters by installing a transmitter on the existing touch-read meter.
The City intends to convert the system to a radio-read meter system by
implementing the following program.

e Replace all manual-read meters with touch-read meters within the
next 10 years. This requires the replacement of approximately 160
meters per year ($24,000).

e Require all new developments to install radio-read meters.

e Purchase radio-read equipment and software once the City reaches
500 radio-read meters. This equipment costs approximately
$50,000.
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7.2.5

e After all manual-read meters have been replaced, convert the
touch-read meters to radio-read meters by adding a transmitter to
each at a cost of $145 apiece. If 125 meters are replaced annually
at a cost of approximately $18,000 per year, all touch-read meters
could be replaced in 7 years.

In addition, Keller Associates recommends that the City install water
meters on any un-metered facilities including the city parks, cemetery, city
shop, and water treatment plant within the next 5 years. The estimated
cost to install meters on all these facilities is $68,000.

Fire Hydrants

The City has approximately 370 fire hydrants, of which approximately 50
are double-port hydrants and 320 are triple-port fire hydrants. Keller
Associates recommends that the City replace all 50 double-port hydrants
in the next 10 years, which represents 5 hydrants per year. Assuming a
replacement cost of $3,000 per hydrant, Keller Associates recommends an
annual fire hydrant replacement budget of $15,000 for the next 10 years.
(1t should be noted that the fire hydrant replacement program should be
coordinated with the pipeline replacement program so as to prevent
placing a new hydrant on a 4-inch existing main.)

Keller Associates also recommends that the City conduct an annual
flushing program to clean the water lines as well as inspect fire hydrant
performance.

7.3  Capital Improvement Plan

The Capital Improvement Plan (CIP) outlines priority improvements necessary to
ensure sufficient water and fire service to the City, both now and in the future.
The CIP also outlines a meter and pipeline replacement program with an
estimated annual budget.

7.3.1

Priority 1 Improvements (2005)

Priority 1 improvements are those improvements necessary to correct
inadequate fire protection or replace water lines that have serious
maintenance and leakage problems. Upgrades to the Pine Street Booster
Station and water services in designated areas have also been included in
the Priority 1 improvements.

Elwood Street Improvements. Construct an 8-inch water line in Elwood

Street from 3™ Ave. to 6™ Ave., north to Hollister and then east to the
southwest corner of the Stayton Hospital. The existing smaller diameter

=
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lines along this alignment can be abandoned, and any service lines should
be reconnected to the new 8-inch line. The new line will bridge the high
and low pressure zones, so a PRV should be installed near the corner of
Hollister and 6™ Ave., as shown in Figure 7.1. This will improve local fire
protection and water looping. The PRV should be equipped with a
backflow option to allow flow from the lower zone to enter the high zone
in the event of a fire event in the low pressure zone.

Community Center Improvements. Replace the existing 2-inch water
line on West Burnett between N. Evergreen and W. Virginia Street with an
8-inch line, and connect to the existing water line near Community Center
Complex. This will improve looping and fire protection to Community
Center.

Kathy Street Improvements. Construct a new 8-inch water line along E.
Kathy Street from Sixth Ave. to the 850 block, and abandon the section of
water line along the back of lots on E. Kathy Street. This will simplify
access for repairs to the water main, and eliminate damage to the
backyards.

Maple Avenue Area Improvements. Replace the undersized water lines
on Gardner Ave., Maple Avenue, and Fern Ave. with 8-inch lines to
improve fire protection and looping.

2" Ave Improvements. Replace undersized water line on 2™ Ave. from
Burnett Street to Virginia Street and from Hollister Street to Pine Street
with an 8-inch line, to improve local fire protection and water looping.

Bowling Alley Area Improvements. Replace the undersized water lines
on E. Santiam Street from 10™ Ave. to the fire hydrant near the bowling
alley, on 10™ Ave. from E. Santiam Street to Jefferson Street, and on
Jefferson Street from 10™ Ave. east to the fire hydrant located about 600
feet away with 8-inch lines. This will improve local fire protection.

Locust Road Improvements. Reconnect the fire hydrants and service
lines along Locust Road from Gardner Road to 1% Ave. to the 10-inch
water line, and abandon the parallel 4-inch line. This will improve fire
protection for the area surrounding the Stayton High School.

Florence Street Improvements. Replace the undersized water line on
Florence Street from 3™ Ave. east with an 8-inch line to improve local fire
protection.

E. Santiam Street Improvements. Replace the undersized line along E.
Santiam Street from 15" Ave. to Stayton Place with a 12-inch water line,
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and add a fire hydrant at Scenic View Drive to improve water transmission
and fire protection in the upper pressure zone.

Pine Street Improvements. Replace undersized line along Pine Street
from 10" Ave. to Mt. Jefferson Drive with a 12-inch water line, to
improve water transmission and fire protection in the upper pressure zone.

Highland Drive Area Improvements. To improve local fire protection
and extend service to the north, replace the undersized lines north of Pine
Street including Mt. Jefferson Drive, Highland Drive, and Scenic View
Drive with 8-inch lines.

Cedar Street Improvements. Replace the undersized line on Cedar Street
from 6™ Ave. west for 250 feet with an 8-inch line to improve fire
protection.

Safeway Complex Improvements. Construct an 8-inch water line that
will loop from the end of existing water line on Fir Street to water line in
Safeway complex, to improve water looping and local fire protection.

Shaff Road Improvements. Construct new 16-inch water line along Shaff
Road from east edge of Stayton Middle School to east of Douglas Road.
Also replace undersized line along Fern Ave. from Shaff Road to Kathy
Street with an 8-inch line. These two improvements will enhance water
transmission and local fire protection.

Pine Street Booster Station Improvements. Upgrade the Pine Street
Booster Station to allow control for the upper pressure zone to be
transferred from Regis to Pine. Upgrades should include the following:

Replace the existing submersible pumps with turbine pumps
Upgrade existing pressure tank controls and air compressor system
Add standby power connection/hookup capabilities

Install a new compound flow meter

Eliminating need for control “bleeding” of water from upper
pressure zone to lower pressure zone

YV VVYVYVY

Add Valves on Shaff Road

10™ Avenue Improvements. Replace the undersized water lines along
10™ Avenue from Fir to Pine Street with a 12-inch water line to improve
water transmission and fire protection in the upper pressure zone. To
provide redundancy, add another water service to the Hospital Campus
that would draw water from the 6-inch water line west of the Hospital.

Repaint Interior and Exterior of Regis and Schedule “M” Tanks.
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Priority 2 improvements primarily include water line replacements that
will improve water circulation by reducing the number of undersized
pipes, increasing water line looping, and eliminating old and decaying
water lines. In general, the Priority 2 Improvements are not needed for
meeting minimum fire protection requirements, but will improve service,
looping, and fire protection.

Water Street Improvements. Reconnect service lines from 2-inch to 16-
inch line, and abandon 2-inch parallel line along Water Street.

West Ida Street Improvements. Replace undersized and old piping along
Ida Road from Wilco Road to Holly Ave. with 8-inch lines. Also from
Holly to Evergreen Ave., reconnect all service lines from the 4-inch to the
16-inch line and abandon the 4-inch line.

Marion Street Area Improvements. Replace undersized lines on Marion
Street from 1% Ave. to 2" Ave. and north to Burnett Street, with an 8-inch
line. Also replace undersized lines on Marion Street from 4™ Ave. to 7"
Ave. and north to Virginia Street with an 8-inch line.

Washington Street Improvements. Replace undersized line along
Washington Street from 1% to 3" Ave. with an 8-inch water line. Also,
reconnect service lines from the 4-inch line to the 16-inch line along
Washington Street from Evergreen to 3" Ave., and then abandon the 4-
inch line.

Robidoux Street Area Improvements. Replace undersized water lines in
the area from Jefferson to Fir Street and from 3™ to 6™ Ave. with 8-inch
lines.

Jefferson Street Improvements. Replace undersized water lines not
previously identified as Priority 1 improvements along Jefferson Street
from 6™ to 15™ Ave. and north to E. Santiam Street with 8-inch lines.

Douglas Ave Area Improvements. Replace undersized water lines
between Shaff and Regis Road (including Birch, Douglas, and E. Kathy
Street) with 8-inch lines.

Birch Ave Area Improvements. Replace undersized water lines on Birch
and Douglas Ave. between Washington Street and Locust Road, with 8-
inch lines.
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Hollister Street Area Improvements. Replace undersized water lines in
the area from Hollister to Cedar Street and 1% Ave. to 3 Ave. with 8-inch
lines.

Salem Inter-tie Improvements. Construct inter-tie with Salem water
transmission pipe at the water treatment plant. This will enable the City to
ultimately abandon the Schedule “M” Booster Station. The new inter-tie
at the WTP could be piped directly to the existing finish booster station
pumps.

Regis Booster Station. Upgrade the Regis Booster Station with one
reliable emergency pump to provide redundancy for the upper pressure
zone.

Water Service Improvements. Water services should be replaced as soon
as possible in both the Northslope Subdivision and the Westown
Subdivision.

Secure Land for Future Tank Site.

Priority 3 Improvements (2015)

Priority 3 improvements primarily include:

Abandon Schedule “M” Booster Station.

Pine Street Capacity Improvements. Increase the pumping capacity at
the Pine Street Booster Station by 1,325 GPM to meet build-out water
demands. Also provide VFDs.

Priority 4 Improvements (2025)

Priority 4 improvements primarily include:

Fern Ridge Road Improvements. Construct a parallel 12-inch upper-
pressure water line along 10™ Ave. from Dawn Drive to Fern Ridge Road,
and east along Fern Ridge Road from 10™ Ave. to the mobile home park.
The existing water line should be converted to a low-pressure line to

provide water service to the area north of Fern Ridge Road. A PRV with
backflow capabilities should separate the upper and lower pressure zones.

Abandon Regis Tank. Abandon Regis Tank when it becomes cost-
prohibitive to maintain, or it has reached the end of its useful life.

16-inch Transmission Loop From Pine St. Construct a 16-inch low
pressure transmission line from the Pine Street reservoir to the existing 16-
inch water line on Fern Ridge Road.

103002/3/05-067 - January 2006
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34 Avenue Future Improvements. Construct a 16-inch transmission line
from the existing 24-inch water line at Water Street to Virginia Street
along 3" Avenue.

Construct New Reservoir. Construct a 5.0 MG reservoir near the
existing Pine Street reservoir site.

Future Improvements - Coordinate with Growth and Street
Repairs (2010-2025)

Future Improvements are intended to expand the water system to meet
future growth. These improvements will be necessary to maintain fire
protection and water pressure requirements in the future. As Stayton
continues to grow, the following improvements are recommended:

Future Pipeline Improvements. Construct new pipelines needed to
extend water service to growth areas as illustrated in Figure 7.2.

Small Diameter Pipeline & Looping Projects. Replace small diameter
pipelines and loop water lines wherever possible as part of the pipeline
replacement program.

Shaff Road Future Improvements. Extend the 16-inch water line from
Middle School to Wilco Road as part of pipe replacement program.

Wilco Road Future Improvements. Construct 16-inch water line from
Ida to Shaff Road along Wilco Road as part of pipe replacement program.

Construct Mill Creek Booster Station and East Pine Small Booster
Station. (Refer to Figure 7.2). The Mill Creek booster station will be
sized to deliver normal operating demands plus fire protection demands to
future water users located between Mill Creek and the Santiam Highway.
The small booster station proposed to serve the area east of the Pine Street
water tank will boost pressures to an acceptable 40 — 80 psi range, and will
not need to be capable of pumping fire demands. Instead, fire demands
will be provided from the existing booster station via bypass valving to the
East Pine Booster service area.

Summary of Costs

Table 7.2 summarizes the water distribution capital improvements by
priority.
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Table 7.2
Capital Improvement Plan — Water Distribution System
Estimate of Most Probable Cost (2005 Dollars)

Priority 1 (2005)

Pipeline / Distribution Improvements

Priority 1

e Elwood Street $280,000
e Community Center 86,000
e Kathy Street 69,000
e Maple Blvd 208,000
o 2" Ave 58,000
e Bowling Alley Area 133,000
e Locust Road 46,000
e Florence Street 95,000
e E. Santiam Street 72,000
e Pine Street 200,000
e Highland Drive Area 169,000
e EastIda Road 288,000
e Cedar Street 29,000
e Safeway Complex 73,000
e Shaff Road 341,000
e Add Valves To Shaff Road 11,000
o 10" Ave 75,000
e Complete Leak Detection Study 25,000
e Meter Unmetered Facilities 68,000
e Repaint Interior & Exterior of
Regis Tank 135,500
Booster Station Upgrades
. Pine St. Booster Station 97,000
e  City Hall 409,200
Total Priority 1 $2,967,200

Priority 2 (2010)

Pipeline / Distribution Improvements
. Water Street
West Ida Road
Marion Street Area
Washington Street
Robidoux Street Area
Jefferson Street
Douglas Ave Area
Birch Ave Area
Hollister Street Area
Water Service
Other Upgrades
. Regis Booster Station
. Install Radio-read Meter
System
. Salem Inter-tie
. Secure Land Tank/Well Site
Total Priority 2

Priority 3 (2015)
. Abandon Schedule “M”
. Pine Street Add't Capacity
w/VFDs

Priority 4 (2025)
. Fern Ridge Road

. 16-Inch Transmission Loop
from Pine Street

e  Abandon Regis Tank (2025)

. Construct new 5.0 MG

Total Priority 3

Page 7 - 11

Priority 2

$25,000
235,000
189,000

93,000
378,000
299,000
261,000

92,000
123,000
418,000

182,000
50,000

58,000
150,000

Project Costs

$2,553,000

Priority 3 |

$29,000

74,000

$103,000

Priority 4

$198,000

779,000
$42,000
$2,862,000

103002/3/05-067 - January 2006
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Storage Reservoir
e 3“Avenue Future — upsize
cost $37,000
Total Priority 4 $3,918,000
Future—Coordinate w/ Growth &
Street Repairs (2010-2025)
Pipeline / Distribution Improvements
e Upsize Costs for Future
Pipeline $990,000
e Shaff Road Future 90,000
e  Wilco Road Future 132,000
Other Upgrades
e East Pine Street Small
Booster 130,000
o Mill Creek Booster Station 427,000
TOTAL (rounded) $2,967,200 $2,553,000 $103,000 $3,918,000 $1,769,000

Notes: Costs include engineering and contingencies.

Future Costs are in 2005 dollars.

7.4

Page 7 - 12
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7.3.7 Additional Annual Budget Considerations

7.3.8

In addition to the capital improvements recommended above, the city of
Stayton should begin phasing in additional staffing and replacement
programs:

e Additional Operating Staff ($60,000/year)

e Pipeline Replacement Program ($249,000/year)

e Meter Replacement Program ($24,000/year)

e Fire Hydrant Replacement Program ($15,000/year)

Budget & Rate Impacts

An evaluation of budget and rate impacts of the proposed water
distribution and treatment capital improvement plans was completed by
Economic and Financial Analysis. As part of this evaluation, priority
capital improvements, staffing, and replacement programs were phased
over the course of the next 10 years to minimize initial rate impacts. A
detailed evaluation can be found in Appendix F of the water distribution
facilities planning study. Recommended rate increases are presented in
the executive summary.

System Development Charges

Keller Associates evaluated each improvement to determine which
improvements where growth related and which ones were not. Where
correcting existing deficiencies also benefits future growth, a portion of
the improvement costs have been assessed growth. A detailed evaluation
of SDCs was completed by Economic and Financial Analysis and can be
found in Appendix G of the Water Distribution Facilities Planning Study.
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7.5 Potential Funding Sources
To accommodate the recommended system improvements, a financing program
will need to be established that can support implementation of this improvement
program. A variety of funding resources exist in both the private and public
sector. It is recommended that funding from both sectors be considered. Some of
those resources in the public field are listed below.

o Oregon Department of Environmental Quality (Wastewater-Clean
Water State Revolving Fund)—20 year, 3.6% interest rate loans.

e« Oregon Economics and Community Development Department
(Community Development Block Grant Program)—Auvailability
dependent on the median household income and user rates; Grant funds up
to a maximum of $750,000; Priority given to cities with compliance
infractions.

o U.S. Economic Development Administration—Grant and loan funds;
Priority based on economic development potential.

o Oregon Economics and Community Development Department
(Water/Wastewater Financing Program)—State funded program
(Oregon Lottery); Grant and loan funds generally provided on a 50/50
basis; Grant funds have a maximum of $750,000; 25-year loan at 4.6+%
interest rate; Eligibility based on average household income and
compliance issues.

e Oregon Economics and Community Development Department
(Special Public Works Program)—State funded program (Oregon
Lottery); Loan funds only; 25-year loan at 4.6+% interest rate; Eligibility
based on average household income and compliance issues.

The State of Oregon holds a One-Stop Meeting monthly at which representatives
from the various funding agencies attend. At the One-Stop Meeting, projects are
reviewed and the representatives discuss the funding available from their
respective agencies. Recommendations about the most appropriate funds or
combination of funds are agreed upon as a funding community.
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Technical Memorandum

TO: Mike Faught, Public Works Director, City of Stayton
Tom Etzel, Water Superintendent, City of Stayton

FROM: James Bledsoe, P.E. and Justin Walker EIT.
DATE: March 26, 2004

SUBJECT: Water Production/Use Summary

—_—

Historical Water Production: The City of Stayton currently serves about 7,300 people
located inside the city limits. These custemers include single-residence homes, apartments,
mobiie home parks, assisted living centers, irrigation accounts, churches, schools, commercial
users, and industria] water consumers. The industrial user, Norpac, is the largest water
consumer and accounts for approximately 40 percent of the annual water consumption.

The main water source for the City is the Stayton Ditch. The Stayton Ditch is fed from the
North Channe] of the Santiam River via a diversion structure that is situated about 1 mile eagst
of the water treatment plant site. The City’s use of the Stayton Ditch ig made possible through

located adjacent to and between the canal and the North Santiam River. The wells supply
supplemental water during peak demand and high turbidity events. It jg reported that thege
wells collectively deliver between 800 gallons per minute (gpm) and 1,200 gpm of water to the
WTP. The water levels in the wells are reported to fluctuate with the Ievels of the river, as
would be expected with a shallow well source that is signiﬁcantly influenced by the river.

city limits has also experienced ap increase, growing at about 4%, over the last three years.
Table 1 lists water production statistics for the past three years. Water production for 2001-
2003 was used to develop the “Existing Demands”, which were used for both evaluation and
predictive purposes and correspond most closely to the production statistics of 2003.
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Table 1 Historical Water Production in Stayton, Oregon

—
Historical Water Production in MGD

2001-03
Average

Existing
Demands
(MGD)

Average Day
Peak Day

Dry Weather (May-Oct)
Wet Weather Nov

Chart 1 illustrates the seasonal variation in water production over the past three years. The
peak in production during dry weather periods is gererally a result of i igation plus g peak in
water use by the City’s largest water consumer, Norpac Industries. The processing of beans
and corn creates a peak in Norpac’s water demand during the months of J uly through October.

Chart 1 also illustrates the general increase in water demands, as both wet-weather and dry-
weather production show an increase every year.

Chart 1 Stayton Monthly Water Plant Production (2001-2003)

Stayton Monthly Water Production

180,000,000 -
160,000,000 {—
140,000,000 1
120,000,000
100,000,000
80,000,000 -

80,000,000 4=

Production (gal)

40,000,000

20,000,000 +——
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Chart 2 Stayton Water Use Statistics for 2002

2002 Stayton Consumption

* Irrigation and Business totals exclude Norpac's consumption.
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The “Residential” category includes both rental and owner-occupied single-family residences,
and dominates the domestic water use for the city. Norpac accounts for around 41-44% of the
total water consumption for the City. The “Parks/Unmetered” category includes the water used
by the library, city hall, theater, community center, cemetery, water plant, public works
building, and the pool in addition to the city parks. The water use for this category was
estimated using information provided by the City.

Top Water Users: Because of their impact on operation of the water system, the top 30 water
users were identified and their water consumption was analyzed. A summary of these top 30
water users and their demand is provided in Table 3. Next to Norpac, the City’s wastewater
treatment plant is the next largest water consumer. A majority of the water at the wastewater
treatment plant is used as rinse water for the filter press. Other water is used for plant flushing,
Irrigation, and domestic use. Other top water users include schools, mobile home parks,

apartment complexes, and commercial and industria] establishments,

The WWTP has the capability of eliminating the use of potable water to clean the filter press
by using the water from the biosolids instead, but this reuse program is not yet in operation.
Other conservation or feuse measures could include using treated water for 1rrigation.
However, this type of reuse would require chlorination. Since the plant uses UV to disinfect,
substantial improvements would be required to enable water reuse for irrigation.

7
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Table 2 Top 30 Water Users in Stayton, Oregon

1) Summer includes June-August and winter includes December through February.
2) Domestic and Irrigation meters for each user are included in the calculations

3) Total water consumption was adj
Wastewater Treatment Plant

4) The peak month flow for the WWTP is actually a peak week flow.

W:AWork\103002\Reference\Water Balance Tech Memo.doc
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Average GPM
Annual Usage Peak
User (gallons) Month Average | Summer | Winter
'l Norpac 265,186,000 1,746 504.53 839.51 93.77
WWTP 54,778,793 132 104.22 112.10 107.99
Oak Estates Home 22,073,500 72.70 42.00 54.52 39.46
Philips Products 57 7,836,500 20.66 14.91 18.98 8.97
Boulders MH Park 5,455,000 17 10.38 12.62 10.13
Stayton Uhion High School 3,579,500 13.72 6.81 8.87 4.99
Wolf Ridge Apartments 3,570,500 14.41 6.79 8.53 5.49
City Parks 3,503,700 243 6.67 243 0.00
Santiam Memorial Hospital 3,086,500 13.09 5.87 8.70 3.54
Pioneer Apartments 2,975,000 6.84 5.66 6.14 570
Shell Station 2,579,500 8.54 4.91 8.57 3.05
Safeway Stores 2,407,500 6.42 4.58 5.03 3.68
Lakeside Assisted Living 2,377,500 10.56 4.52 7.10 2.58
East Santiam Manor 2,097,500 7.33 3.99 2.61 3.98
Rivertown Apartments 2,052,000 4.50 3.90 3.92. 412
Stayton Middle School 1,906,500 11.64 3.63 7.13 1.15
Summit Window 1,843,000 5.81 3.51 474 2.41
Stayton Elder Manor 1,810,500 9.02 3.44 7.08 1.35
Marion Co. Housing 1,792,000 17.74 3.41 493 1.25
Santiam Cleanery Service 1,698,500 3.64 3.23 3.21 3.06
Northridge Apartments 1,439,000 8.81 274 7.47 0.12
Fir Crest Village 1,319,500 3.44 2.51 2.95 215
Regis High School 1,214,500 7.52 2.31 511 0.91
Community Center/Library 987,600 69 1.88 69 1.88
Dairy Queen 888,000 4.42 1.69 2.97 0.65
Arco AM/PM 870,500 4.44 1.66 3.43 0.27
McDonalds 859,000 4.55 1.63 2.37 0.70
Cemetary 768,000 25 1.46 25 0.00
Princeton Property Mgt. 715,000 2.15 1.36 1.54 1.13
Trus Joist Corp 698,500 1.93 1.33 1.54 1.26
Slayden Construction 692,500 5.01 1.32 2.95 0.23
Roth's IGA 658,500 1.55 1.25 1.38 1.19
WTP Irrigation 587,400 40.8 1.12 40.79 0.00
A&W Drive In 522,000 1.67 0.99 1.27 0.75
Ixtapa 497,000 1.19 0.95 1.05 0.96
Karsten Co. 273,500 1.04 0.52 0.58 0.18
TOTAL TOP USER
CONSUMPTION 405,599,993 2,548 772 1,535 319
% of TOTAL WATER
PRODUCTION 42.6% 60.3% 42.6% 48.6% 28.8%
Notes:

usted to include unmetered water usage at parks and unbilied, metered usage at the

4=



Water Balance: Table 3 compares reported water production data to consumption data. The
difference between these two values represents the amount of system water loss. Based on this
data, water losses account for 24 to 33% of all water leaving the water treatment plant.
Division 86 in the Oregon Administrative Rules requires any water supplier with water loss
greater than 10% to establish a leak detection program. Division 86 further requires a leak
repair or line replacement program for water suppliers with water loss greater than 15%.
Given the City’s system loss, Stayton will be required to establish both programs.

Table 3. System Water Loss Summary

2001 2002 2003
Water Consumption (gals) | 622,800,848 | 658,667,442 | 748,133,442
Water Production (gals) 883,414,920 | 984,453,840 | 987,805,020
System Losses (%) 29.5% 33.1% 24.3%

Factors that could contribute to system water loss include:

® Inaccurate water meters. Generally, water meters underestimate flows as they age.
Based on discussions with water meter manufactures, a residential water meter in a
treated surface water system (generally soft, non-corrosive water) should accurately
meter for 15-20 years for typical Stayton domestic use. According to City staff,
most of the flow meters have been installed since the 1970s. As a result, a
substantial percentage of the residential water meters have likely been in operation
beyond their period of accuracy.

° Leaky pipelines and services. The structural integrity of water pipelines and
services naturally degrades over time. Root penetration, improper installation
procedures, and other factors can also create leaks which result in system water
loss. Pipes constructed with certain materials, including steel and asbestos cement,
are generally more susceptible to leaks. Figure 1 highlights pipes in the Stayton
water system that are steel or asbestos cement. One extreme example of a leaky
pipeline section is the two-block section of steel pipe located on Burnett Street near
the public pool. Thirteen separate spot repairs have been made on this section of
pipeline within the last several years. Another example of a leaky pipeline section
1s the 6-inch steel water line on Elwood Street.

* Unaccounted water use. Since water loss represents the difference between the
water produced and the water consumed, water consumption that is not metered
increases the water loss. Occasionally, cities use water for city purposes like street
cleaning, public buildings, pools, fire protection, and line flushing that is not
metered. Keller Associates has accounted for known unmetered water uses like the
public pool, public buildings, parks, cemetery, WWTP, and WTP in the water
balance calculations presented above. However, there are likely other unmetered
water uses that add to the water loss, such as street cleaning, line flushing, and
others. Keller Associates recommends that all water uses be metered where
possible, regardless of whether or not they are invoiced.
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It is to the City’s advantage to minimize system water loss by addressing the potential
problems above. System loss represents water for which the City pays to pump and treat but is
not reimbursed through water utility rates. Water loss represents a loss in potential income and
a valuable natural resource.

Keller Associates suggests the City implement the following recommendations to reduce the
system water loss.

* Begin a flow meter calibration and replacement program by replacing 125 meters
per year. By replacing 125 meters every year, the residential water meters will be
replaced every 20 years. We have identified the priority areas for the meter
replacement program in Figure 1.

° As part of the replacement program, Keller Associates recommends that the old
meters be tested for accuracy. An alert meter reader should be able to spot an
under-registering meter by a quick comparison with past readings. The accuracy
versus age of the meters will be tracked in order to determine if a correlation
between age and accuracy can be drawn. It should be noted that the priority areas
identified in Figure 1 would likely contain water meters with ages that range from 5
to 30 years old. In addition, this program would attempt to quantify actual system
loss versus inaccuracies in the meter. It is recommended that at a minimum, a set
of representative meters in an area be tested every § years.

* Because of the high volume of water demand from Norpac, a faulty Norpac meter
could result in a large unaccounted water loss and lost revenue. Therefore, it is
recommended that the Norpac water meters be tested at least annually.

° Develop a leak detection program. Special attention should be given to those pipes
constructed with steel and asbestos cement (AC) because they are generally more
susceptible to leak problems (See Figure 2). The schedule of the leak detection
program should also reflect the age of the pipe, with attention given to the older
pipes first.

* Develop a pipe replacement program and use leak detection techniques and results
to prioritize pipeline replacements. Coordinate pipeline replacement projects with
street improvements wherever possible.

Water Production Projections: A similar procedure to that used for both Mill Creek and the
Stayton wastewater flow projections was used to project Stayton water demands over the next
20 years. Water demands were calculated by adding the existing water usage recorded at the
WTP and future demands projected for currently undeveloped land inside the Stayton study
area.

(
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In an effort to project future water demands, the existing water usage was categorized into
residential, non-residential, Norpac, and water loss. The non-residential category includes
commercial, industry excluding Norpac, WWTP consumption, and public water demand. For
comparative purposes, the demand for each of these categories was averaged over the Stayton
population so demands could be compared and projected on a per capita basis. Table 4
summarizes the demand for each category in gallons per capita per day. The severity of the
system water loss is apparent by comparing the residential demand and the water loss. On an
average day, the same amount of water used by the entire residential sector is lost from the
system. The non-residential water demand stays fairly constant on a seasonal basis, averaging
out to be about 46 gpcd. Norpac uses the largest percentage of water in comparison to the
other categories.

Table 4 Existing Flow Summary

Yearly Statistics , ‘ ~_Existing Demands Per Capita
Existing Existin? | Non- | Water
Demands | System | Residential Residential | Norpac Loss
(MGD) | (gpcd) | (gped) | (gped)® | (gped) | (gped)
Average Day 2.71 371 106 46 114 106
Peak Day 6.50 890 N/A N/A N/A N/A
Dry Weather (May-Oct) 3.75 514 147 56 197 113
Wet Weather (Nov-Apr) 1.65 226 64 35 29 97

Notes:

(1) Existing system includes residential and non-residential demands. Future demands from the existing system users
are assumed to remain constant.

(2) Non-residential flow per capita per day excludes Norpac Demand.

Future demands were generated by adding the existing demands to the additional water
demand created by development. The demands assumed for new development, presented in
Table 5 were calculated by adding the existing demand, 45 gped for new non-residential
demand, 50 gped for industrial water use, and 5% assumed water loss. The average day
demand for new development is based on 210 gped (106 gpcd residential + 45
commercial/public + 50 industrial + 5% water loss).

It is assumed that the City will pursue a leak detection, pipe replacement, and meter
replacement and testing programs to reduce the current water loss. If future water
improvements experience water loss at the current rate, the future projections could be too low
because actual water loss would be larger than the 5% water loss assumed in new
development. Future projections assume existing demands remain constant for existing
development. This provides for some conservatism in future projections if the City pursues an
aggressive leak detection and removal program. The projected demands for 2015, 2025, and
build-out are summarized in Table 5.
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Table 5 Water Demand Projections
e _Evaluation Flows in MGD :
New | Existing | 2015 | 2025 | Build-out

Yearly Statistics “Devyelopment‘ Demands | Flow | Flow Flow

| (gped)® | (MGD)® | (mGD) | (MGD) | (MGD)
Stayton Population” | ~ NA | 7300 | 8570 | 10213 | 19172
Average Day 210 2.71 2.98 3.32 5.20
Peak Day ¥ 500 6.50 7.14 7.96 12.44
Dry Weather (May-Oct) 270 3.75 4.09 4.54 6.96
Wet Weather (Nov-Apr) 160 1.65 1.85 2.12 3.55
Notes:

(1) Population data from Portland State University Research Center (PSU).

(2) Existing system includes residential and non-residential demands. Future demands from the existing system users
are assumed to remain constant.

(3) New development includes residential and non-residential flows plus 5% water loss (which is substantially less
thar observed in the existing system). Some additional industrial demand (50 gpcd) but not to the magnitude of
Norpac, was also assumed. Actual future demands will be a function of the type of future industry that locates within
Stavton.

(4) In determining peak day demand for new development, a peak day factor (peak day divided by average day) of 2.4
was used. This is consistent with the existing peak day factor (890/371 = 2.4).
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v~ Satem Divch arud Stavtorn Peyey Canal assunpg i the record 1,
South ondg 353 0 feet Bast fropm the fest 14 Cormer Sectip 11
+May through Séptember onfy-3; IIELY; ~Year around uge- E327em: 4 Ottobier througls April
only-25cfs.
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The water rights allow for the total use of up 1o 25 59 efs (16,426 Giprg ar ahout 24 A
surface water apd 5 67 of§ (2,545 GPM, or 3.5 MGDY from groundwater. Hpweve 101
the table and further described below, many of the rights have season of use mitations | b
individuat rights are fiirther described Below.

Surface Water R; hts-
The City holds six rights that alfow for use ofup 10 35,5 cubio feat per ;
GPM) from the North Santiam River Priority dates range from 1907 tq
these are fnar rights evidenced By certificares tHat total TT 59 oS Ofe of e righits fFom

e
[R5 \.—S\-’

tiver (Permit 52447 25 cfs) is “inchoate,” or incomplets. Praof hae not been made by

allow ilie final water 1 &ht 10 Be issued The City has requested an extensio
for this permit unt such time as the full amount of the usé ig actually developed The alt

5 1o give P auy undeveloped water g1 some point, Obviously, i wil be some time b

pesk demands approach 36 ofs.

e

Cerfificates 80345, 80347 & 80348 Transfers 5883, 5884 355 were obtained by 1)
1986 ihrough changes in character of uge of irrigation rights previously held by the

Water Controf District and iig Patrons to municipal use By the City, The thies certificates
Combined aflow Up 0 3.99 cfs. These are some of the City’s cldest rights. Becanse these was
righits were initially for irrigation purposes, their exereise jg Hmited to withiy the leg; :
Season, from May | 1o September 30. In addition, the three rights carry an annual g i
voilume limit of 1088 6 acre-1&et, which was the original Bagt on the irdgatian NEALS prine to the

transfere.

Certificate BU34S - Transfer EB7T provided for 5 change of a 1907 right for 0.6 ofs oy
manmufieturing use to Municipal use by the City. It is the oldest right held by the City. Exercige of
the right 7 alfowed" year around and there i no amual volume K

Certificate 57094 . This is a 1953 tight from the river for 7.0 ofy {4 4 MG, The use js siloved
year around and there are np special conditions or volurae Hmitg,

Permie 52447, This is the most fecent (1991), and the largest (25 Cis) of the City’s rishis
1999, the City applied for an extension of the October L, 1999 completion date far ke permi
The request is 1o extend the required completion to the year 2060, That YeqUest is gl pending
We recently submitted ar updated extension request to conform with Wg D3 newly adoptes]
rules for municipal extensiong,

The most si gnifféant agpect of ihis permis & that use is alfowed only ffom Ottober through A
This was based upen a finding of limited water availability from natural flow when the permit
issuedin 1996 Given that cendition, this ght may be of limited valia 1 the City, especis Ty
given the quantities of water under the other rights that are available year around ang during the
summer months,

7
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Permit 52447 also contains a condition that required the City to submit & \‘«mcr h'lamqernezﬂ: &
Conservation Plan { Vv“M(“ P} within two years affer the permit was issueil, wh
been by July 8, 1998, As of this date, developmeut of a Master Plan is un d af %
to ensure that this plan i constructed to include alt of the required eleme
satisfy the requirements of WRD.

Potential New righits - The City of Salem, through an agreement with Sim;fon 1% L-UT"I“I
working on a proposed place of use transfer of 10 cfs of its 1923 municips
The right 15 currently desbritied under certificate 12033 I'did not include rbm in (I e "ﬂ
Although it would appear to be a “stam dunk,” there are no guarsntees the transfer ‘\ﬂ by
approved. it is aporoved_this will raise the City’s rights ffom the river 10 a total 485

17.6 ¢fs heing allowed vear around.

Fondwater B ty, htg-
Croundivater ‘Remwﬁtmn (GRy #1359 This 1z si‘npl*%z a claim in the g
edjudication for uses that began prior to the 1935 Groundwater Act. 7" y’s oiat
cfs (1195 GPMY Fom an “ihfiltration trench™ for mumc_rgax use, The claiin is fora I¥
date, the date the development was allegedly construeted. Thig will remain in claim stz
suchi time as the State (WRIDY conducts a fll survey and analysis of the use under alt c;
ciaims and subenits their findings to the courts. The State still has about ¥4 of the stalz to
cot pn:ft‘: this process for swface water, so fi ddes not seem Hkely H will occur in most of on
lifetimes. It is possible they could choose to initiste this process in smail geographic arees
significant disputes were to atise refafive Lo the claims, but this is not likely. The only caut
that ths claim, its validity to be determined when the adjudication does noour, must re; wain in

z~>
o)
e

1

w0

[

"c;latm;ly continuous use, thﬁout Slﬂmﬁu&*ﬂ ﬁ e Vears‘j iapses E 40 *wt "now the \tdi (s (\‘ s

E.l.’p&nawaiar supply, it 1s adusab?e to notify WRD of thai fact. The mfommt'r,m mﬂ b— I:J,fw
the file and the validity of the claim ultimately will be decided by the courts There are no
guaragtees,

Permit G-I731s a certificated (C.24587) right for 3.0 ofs (1,347 GPM] from “Stayton M
Well #2.7 T did not attemnpt fo retrieve specific information about this well, bt presumably,
well Tog exists, it would be readily available. Since this nghit is certificated, there (s nodling whe
City need do to maintain it. The certificate protects the right from Forfeiture. No further use is
required.

Recommendations- As déscribed above thiere are a few items needing aftention from thie Ciry
refative to their existing water rights.

approved by WRD and the pending extension application is approved, this permiit will be in good
statug. As discussed above, the Master Plan currently in progress must be devefoped with the
state’s requirements for WMCP’s firmly in mind. Assuming the extension is approved, we

Pdge -3-



A1

have a sel fime within which to dévelop the WMTE:

7 (3R-139 - If this source continues to be used, nothing i3 needed. If noi, consideration

Be given to protection of the claim. Further discussion is needed to determing

11l
N
1

ow o procead

Uudeve}oped Water- Since the City holds rights to a significant amount of water That 18 not
d” gveloped, optibns may exist for marketing some of it to otfier murieipal ent ities {n the area,
forming some type of water authonity. Water marketing transactions are becoming mor 2 SO
around the state, and can be done either ona lease or permanent Basis. The comunodity
significant monetary value. I have some data on this activity in Oregon it you cars to see ﬁ;

[ Bops this provides the analysis you need. Please fzef ffee to contact me ! you Tisve oy

feven P. A1.pg>lewat‘f / s
Sfeven P Applegate (% cncﬁﬁmﬂ

N Bryan Phinney, Keller Associates
ATTACHMENTS
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‘/(" o T AE 3 Technical Memorandum

TO: Mike Faught, Public Works Director, City of Stayton
Tom Etzel, Water Superintendent, City of Stayton

FROM: James Bledsoe, P.E. and Justin Walker E.I.T.
DATE: March 26, 2004

SUBJECT: Water Treatment Plant Meter Analysis

Background: Three booster pumps transmit water from the Stayton Water Treatment Plant
(WTP) into the City water system. The three pumps include two 200-hp pumps and a 100-hp
pump. The quantity of water distributed into the City water distribution system is metered by
two different meters, an old and new meter. The old meter recorded flow based on pressure
differentials across an orifice. Because of questions about the accuracy of the old meter, a new
200 Series Data Industrial meter was installed which reports instantaneous flow in gallons per
minute (GPM) and total volume in one-gallon increments. The new meter records flow based
on flow velocities as recorded by a propeller.

When the new meter was installed, the two meters were reportedly calibrated so as to report
the same volume. The chart recorder was not compatible with the new flow meter. Therefore,
the chart recorder continues to record instantaneous flow from the old flow meter. All
production data reported for the plant correspond to data from the old flow meter. The
schematic below illustrates the arrangement of each pump and their proximity to the flow
meters. Because of Pump #1’s proximity to the flow meter and the suspicion that its location
results in erroneous flow readings, City staff uses Pump #1 very little.

Old Flow New Flow Air

Meter Meter Relief  Dirccti - -
~ ~ ~ Direction of Flow (24” Pipe)
-/ -/ W
€<To distribution 4’ 6” 70 0 70 57
ﬁ) ? (P From Clearwell €
200-hp 200-hp 100-hp
Pump #1 Pump #2 Pump #3

Problem: It has become apparent that the accuracy of the flow meters is in question. The
following points substantiate this theory.

e Flow Readings: The table below compares the instantaneous and totalized flow
rates reported for each flow meter to the approximated pumping rate based on the

V:\Projects\103002\Reference\WTP Meter Tech Memo.doc DRAFT



pump curve and the flow rate measured on February 23, 2004. The flow rates
reported from each flow meter are not consistent with each other. Additionally,
instantaneous flows recorded by the flow meters are not consistent with totalized
flow recorded by the same flow meter. Neither flow meter correlates with reported
pump curves.

Table 1. Flow Meter Comparisons in GPM.

Old Meter New Meter
Pump
Totalizer Instantaneous | Totalizer Instantaneous | Curves
200-hp Pump #1 2607 - 3631 4175 ~3500
200-hp Pump #2 2024 2570 2503 3235 ~3500
100-hp Pump #3 2020 1909 1965 1944 ~1820

The totalizer and the chart recorder of the old meter record two different flows for
both 200-hp pumps. Similarly, the instantaneous flow and totalizer flow recorded
by the new meter do not correspond to each other when either 200-hp pump is
operating. The two 200-hp pumps are identical and should theoretically discharge
approximately the same flow.

Discrepancies between the actual flow rate measured on February 23, 2004 and the
flow rate reported as plant production is largest for Pump #2 and Pump #1 with
measured flows being 37% and 29% higher than reported values respectively.
Flows reported from both the old and new meters appear to be fairly close to
measured flows for Pump #3. This would result in reported rates correlating more
closely to actual rates during low demand periods (i.e. winter months).

e  Water Balance Using Plant Reported Data: A water balance of the overall water
system reports high demand periods (i.e. summer) when the quantity of water
consumed (billed for) exceeds the quantity of water reportedly produced. This is
illustrated in Chart 1.

V:\Projects\103002\Reference\WTP Meter Tech Memo.doc 2 of 5 DRAFT



Stayton Water Balance
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Chart 1. Stayton Water Balance

¢ Proximity of Pumps to Flow Meter: According to representatives from Emerson,
a flow meter manufacturer, the type of flow meters at the WTP must have 10-22
pipe diameters of straight pipe upstream of the flow meter to assure reasonable
accuracy. From the schematic above, only 2.25 pipe diameters exist upstream of
the flow meter when pump #1 is operating. When pump #2 is operating, only 6
pipe diameters of straight pipe exist upstream of the meter, and when pump #3 is
operating almost 10 pipe diameters of straight pipe exist upstream of the meter.

Water Flow Test: To determine the actual pumping rates for each of the pumps, a flow test
was conducted on each pump at the WTP. The flow into the clearwell was blocked, and each
pump was operated for 15 minutes. A water level was recorded in the clearwell before and
after the 15 minutes of operation. The change in volume in the clearwell was divided by the
duration of the test to determine the operating flow rate for each pump. The actual flow rate
for each pump corresponded very closely to the flow rate predicted by the design pump curves.
These flow rates are listed in Table 1 above.

Flow Meter Conclusions:

* Flows recorded by both meters seem to be accurate when only the 100-hp pump is
operating. As can be seen in Chart 1, the production and consumption curves
behave as expected in the winter months with the consumption curve paralleling the
production curve. However, in the summer when the 200-hp pumps would operate

V:\Projects\103002\Reference\WTP Meter Tech Memo.doc 30f5 DRAFT ‘@’




to supplement flow, the consumption exceeds the production which confirms that
the flow meters underestimate flows when the 200-hp pumps are operating.

» The existing meters are inaccurate and inconsistent with themselves when
measuring instantaneous and totalized flows.

» The accuracy of both flow meters seems to be directly related to their proximity to
each pump. When the 100-hp pump is operating which is furthest from the flow
meters, the accuracy of the meters is the best. When either 200-hp is operating the
accuracy declines sharply.

Correction to Production Data: It was determined by Keller Associates the most accurate
way of adjusting production data to reflect actual pumping rates was to base production data on
actual pump-run times. As a result, the pump run-time data for each of the WTP pumps for
2000-2003 were multiplied by the actual pumping rates determined from the water flow test to
determine the corrected production data. A water balance chart showing the corrected
production data versus consumption data is illustrated below in Chart 2. The behavior of the
two curves is typical of water production and consumption data. The consumption curve
essentially parallels the production curve with a slight negative offset which represents the
system loss present in all water systems. Furthermore, there is a slight lag in the consumption
curve due to the monthly billing process.

""" WATER CONSUMPTION - NORPAC & WWTP

e \ANTP PRODUCTION - NORPAC & WWTP
180

Stayton Water Balance
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60

40

20

0
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Chart 2. Corrected Stayton Water Balance.
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Table 2 compares the old production data statistics to the corrected production statistics for
2001 through 2003. There was not a substantial flow change in the average day production.
During high-flow times when the 200-hp pump was running, the existing flow meter
underestimates water production by as much as 33%. During low-flow times when only the
100-hp pump operated, the flow meter overestimated water production by as much as 16%.

Table 2 Production data comparison.

Old Production Data | Adjusted Production Data % Change
GPM | 2001 2002 2003 2001 2002 2003 2001 2002 2003
Average Day | 1626 1731 1737 1681 1873 1885 3% 8% 8%
Peak Day | 2746 3031 3240 3602 4220 4862 24% 28% 33%
Peak Month | 2369 2608 2638 | 2977 3391 3430 20% 23% 23%
Summer | 2319 2541 2559 | 2839 3309 3324 18% 23% 23%
Winter | 1185 1242 1307 1049 1147 1128 -13% 8%  -16%

Recommendations: The proximity of the pumps to the flow meter is the primary reason for
the poor meter accuracy. Flow meters need proper flow conditions to give constant and
reliable results. The best way to get suitable flow conditions is to mount the flow meter in a
section of pipe where there is nothing to cause a turbulent unpredictable flow condition. For
the City of Stayton, we recommend installing a new 30-inch electromagnetic flow meter
in a vault outside of the finish pump station building. Keller Associates estimates the
probably cost for this improvement to be $42,360.
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Mutual Water Agreement

yr 4
This Agreement is made and entered into this f__ day of ﬂg/ £/ 2001 , by
and between the City of Salem, Oregon, an Oregon municipal corporation (“City of
Salem"), and the City of Stayton, Oregon, an Oregon municipal corporation (“City of
Stayton™).

WHEREAS, City of Salem is the owner and operator of a community water
system that supplies safe drinking water to customers in the Salem area, whose
primary water source is from surface water withdrawn from the North Santiam River at

Geren Island;

WHEREAS, City of Stayton is the owner and operator of a community water
system that supplies safe drinking water to customers in the Stayton area, whose
primary water source is from surface water withdrawn from the North Santiam River
downstream from Geren Island;

WHEREAS, both Cities have community water systems that meet all current
requirements of the Oregon Health Division for safe drinking water supplied to
customers;

WHEREAS, both Cities have an adequate safe drinking water supply to serve
their respective communities under normal conditions, peak season conditions, and

most emergency situations;

WHEREAS, both Cities have a desire to further develop their emergency
sources of safe drinking water supply with the capability to handle emergency
conditions resulting from an unusual calamity such as a flood, storm, earthquake,
drought, civil disorder, volcanic eruption, an accidental spill of hazardous material, or
other occurrence which disrupts water service or can endanger the quality of the water
produced by a water system;

WHEREAS, both Cities have a desire to occasionally provide surplus safe
drinking water to one another and to occasionally use surplus safe drinking water from
one another;

WHEREAS, both Cities have entered into previous water agreements with one
another dated June 3, 1957, February 10, 1971, and August 27, 1999;

WHEREAS, both Cities are currently in the process of negotiating a separate
agreement for construction of a transmission water conduit.

NOW, THEREFORE, in consideration of the covenants and agreements hereinafter set
forth to be kept and performed by the parties hereto, it is mutually agreed as follows:

Mutual Water Agreement Between City of Salem and City of Stayton Page 1
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1)

2)

3)

4)

5)

6)

7)

8)

9)

City of Salem Agrees:

To sell safe drinking water to the City of Stayton during emergency conditions
(See Section 9);

To sell surplus safe drinking water to the City of Stayton (See Section 10);

To sell safe drinking water to the City of Stayton at the rate of $0.35 per 100
cubic feet ($0.4679 per 1,000 gallons). This includes emergency safe drinking
water or surplus safe drinking water;

To limit future annual rate increases in the sale of safe drinking water to
Stayton by an amount not to exceed the year end percentage change for the
month ending in June in the Consumer Price Index for the West, as published
by the Department of Labor, Bureau of Labor Statistics, for all urban

consumers;
City of Stayton Agrees:

To sell safe drinking water to the City of Salem during emergency conditions
(See Section 9);

To sell surplus safe drinking water to the City of Salem (See Section 10);

To sell safe drinking water under either emergency conditions or surplus safe
drinking water fo the City of Salem at the commodity rate charged other
Stayton customers, which is $0.581 per 1000 gallons ($0.4346 per 100 cubic
feet);

To limit future annual rate increases in the sale of safe drinking water to Salem

by an amount not to exceed the year end percentage change for the month
ending in June in the Consumer Price Index for the West, as published by the
Department of Labor, Bureau of Labor Statistics, for all urban consumers;

Both Cities Agree:

To provide safe drinking water to one another for emergency conditions. When
emergency safe drinking water is required by either City, the requesting City
shall contact the other City to ensure safe drinking water is available. Only
Stayton’s City Administrator or Salem’s Public Works Director, or their
designee, of the City receiving the request is authorized to determine whether
safe drinking water is available for the emergency condition. Once the
availability of safe drinking water has been determined, representatives of each
City shall coordinate the operations of appropriate valves, measuring devices,
and auxiliary systems;

Mutual Water Agreement Between City of Salem and City of Stayton Page 2
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11)

12)

13)

14)

15)

16)

17)

16 provide suipius safe drinking waler {o one ancther. When surplus safe
drinking water is required by either City, the requesting City shall contact the
other City to ensure surplus safe drinking water is available. Only Stayton's City
Administrator or Salem’s Public Works Director, or their designee, of the City
receiving the request is authorized fo determine whether surplus safe drinking
water is available. Once the availability of surplus safe drinking water has been
determined, representatives of each City shall coordinate the operations of

appropriate valves, measuring devices, and auxiliary systems;

To acknowledge and understand that the supply of emergency safe drinking
water or surplus safe drinking water may be limited at times and seasons to
specific locations if required to meet Safe Drinking Water Act standards of the
Oregon Health Division. Additional treatment such as corrosion control and
additional chlorine contact time may be required;

To jointly conserve safe drinking water during a reglonal water shortage, that
may be caused by either a drought, a flood, or other regional emergency
condition by following each Cities' individual water curtailment program.
Conserving safe drinking water will maximize its availability to both
communities, and subject to Section 9, water will be provided to each
community during a water shortage on a per capita basis;

To support the other City's legal purchase, sale, lease, or maintenance of
water rights by not contesting these actions; including, but not limited to, water
right transfers, changing or modifying a water right permit, processing a water
right time extension, filing proof of completions, and perfecting water rights;

To maintain an active water system backflow prevention program in their own
respective water systems in accordance with Oregon Statutes for the life of this

agreement;

For purposes of this Agreement "Safe Drinking Water" shall have the same
definition as found in OAR 333-061-0020 (122).

This Agreement supercedes the Emergency Water Agreement between the
parties dated August 27, 1999; the Agreement between the parties dated
February 10, 1971; and paragraph 11 of the Agreement between the parties
dated June 3, 1957. All other provisions of the 1957 Agreement shall remain in

full force and effect.

This Agreement shall be effective simultaneously upon execution of the
"Agreement for Construction of a Transmission Water Conduit," in substantially

the same form as Exhibit A hereto.

Mutual Water Agreement Between City of Salem and City of Stayton Page 3
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18) This Watsr Agreement can be terminated with of without cause by sither City
by giving the other 180 calendar days’ written notice.

19) Should a dispute arise over any of the items contained in this agreement, both
Cities agree to participate in non binding mediation or non binding arbitration
proceedings endeavoring to resolve the issue in dispute. The mediator or
arbitrator shall be mutually agreed upon by both Cities.

City of Salem, Oregon City of Stayton, Oregon
City Manager, Pro Tem Mayor %’J«O
ATTEST: //'//L/’Mffé/
City Administrator

Approved as to form:

DA AL

City Attorney

Exhibit A—~Agreement for Construction of a Transmission Water Conduit
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Scenario: PH ( Exis \VL3>
Steady State Analysis
Junction Report

L.abel | Elevation Zone Type Base Flow Pattern Demand Caiculated | Pressure
(ft) (gpm) (Calculated)iHydraulic Grade]  (psi)
(gpm) (ft)
J-1 448.00 | Zone-1 Demand 5] System Diurnal Curve 8 585 59
J-2 448.20 | Zone-1 Demand 6| System Diurnal Curve 9 591 62
J-3 446.00{ Zone-1 Demand 10| System Diurnal Curve 15 591 63
J-5 453.40| Zone-1 Demand 9 [ System Diurnal Curve 13 567 49
J-6 448.60| Zone-1 Demand 3| System Diurnai Curve 4 592 62
J-7 447 50| Zone-1 Demand 3| System Diurnal Curve 5 591 62
J-8 447.90} Zone-1 Demand 3! 8ystem Diurnal Curve 4 590 61
J-9 445.80( Zone-1 Demand 11 System Diurnal Curve 1 591 63
J-10 453.40( Zone-1 Demand 0| System Diurnal Curve 0 586 57
J-11 455.00| Zone-1 Demand 3| System Diurnal Curve 5 584 56
J-12 456.80| Zone-1 Demand 61 System Diurnal Curve 9 586 56
J-13 458.20| Zone-1 Demand 5§ System Diurnal Curve 8 587 56
J-14 435.20 [ Zone-1 Demand 2| System Diurnal Curve 3 591 67
J-15 438.30 Zone-1 Demand 3 [ System Diurnal Curve 5 592 66
J-20 457.50| Zone-1 Demand 8| System Diurnal Curve 11 583 54
J-21 460.00| Zone-1 Demand 8| System Diurnal Curve 11 590 56
J-22 457.50| Zone-1 Demand 4| System Diurnal Curve 6 589 57
J-23 457.50| Zone-1 Demand 7| System Diurnal Curve 10 588 57
J-27 456.00( Zone-1 Demand 3} System Diurnai Curve 4 586 56
J-28 440.00 | Zone-1 Demand 4| System Diurnal Curve 6 590 65
J-29 432.30( Zone-1 Demand 11} System Diurnai Curve 17 581 64
J-30 447.40| Zone-1 Demand 5] System Diurnal Curve 8 588 61
J-31 453.40| Zone-1 Demand 6 System Diurnal Curve 9 585 57
J-33 460.00{ Zone-1 Demand 3| System Diurnal Curve 5 582 53
J-34 458.30} Zone-1 Demand 3 [ System Diurnal Curve 5 585 55
J-35 460.00| Zone-1 Demand 2 [ System Diurnal Curve 3 588 55
J-36 453.50| Zone-1 Demand 3 [ System Diurnal Curve 5 573 52
J-37 462.00| Zone-1 Demand 6| System Diurnal Curve 9 572 48
J-38 454.00| Zone-1 Demand 4| System Diurnal Curve 6 582 55
J-43 460.00| Zone-1 Demand 2 [ System Diurnal Curve 3 588 55
J-44 460.80| Zone-1 Demand 6 [ System Diurnal Curve 9 556 41
J-45 461.90| Zone-1 Demand 5[ System Diurnal Curve 8 589 55
J-46 445.00| Zone-1 Demand 1| System Diurnal Curve 1 592 64
J-47 443.00| Zone-1 Demand 91 System Diurnal Curve 13 549 46
J-48 557.50| Upper Zone Demand 31 System Diurnal Curve 4 660 44
J-49 552.00| Upper Zone Demand 41 System Diurnal Curve 6 663 48
J-51 460.00{ Zone-1 Demand 10} System Diurnal Curve 15 590 56
J-58 460.50| Zone-1 Demand 21 System Diurnal Curve 3 587 55
J-62 448.00| Zone-1 Demand 3| System Diurnal Curve 4 543 41
J-63 449 50| Zone-1 Demand 3| System Diurnal Curve 4 597 64
J-65 448.30| Zone-1 Demand 10| System Diurnal Curve 15 544 42
J-66 447.70 [ Zone-1 Demand 4| System Diurnal Curve 6 545 42
J-67 448.70| Zone-1 Demand 6 [ System Diurnal Curve 9 598 65
J-68 450.00| Zone-1 Demand 4| System Diurnal Curve 6 591 61
J-69 450.00| Zone-1 Demand 3| System Diurnal Curve 4 598 64
J-70 450.00| Zone-1 Demand 8 [ System Diurnal Curve 11 573 53
J-71 451.10{ Zone-1 Demand 7| System Diurnal Curve 10 599 64
J-72 453.00 Zone-1 Demand 23| Composite 34 595 61
J-76 450.00| Zone-1 Demand 5[ System Diurnal Gurve 8 590 61
J-77 450.00} Zone-1 Demand 8| System Diurnal Curve 11 601 65
J-78 450.40| Zone-1 Demand 7| System Diurnal Curve 10 600 65
J-79 450.70| Zone-1 Demand 7 | System Diurnal Curve 10 582 57
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Scenario: PH
Steady State Analysis
Junction Report

Label | Elevation Zone Type Base Flow Pattern Demand Calculated | Pressure
(ft) (gpm) (Calculated)|Hydraulic Grade]  (psi)
(gpm) (ft)

J-82 450.00| Zone-1 Demand 1| System Diurnal Curve 1 589 60
J-86 447 50| Zone-1 Demand 2} System Diurnal Curve 3 590 62
J-87 447 .60 Zone-1 Demand 41 System Diurnal Curve 6 588 61
J-89 464.00| Zone-1 Demand 3| System Diurnal Curve 4 590 54
J-92 442.60| Zone-1 Demand 41 System Diurnal Curve 6 584 61
J-93 442.70| Zone-1 Demand 81 System Diurnal Curve 11 569 55
J-94 468.00 | Upper Zone Demand 3| System Diurnal Curve 5 661 84
J-08 468.00| Upper Zone Demand 7| System Diurnal Curve 10 661 84
J-100| 468.10| Upper Zone Demand 41| System Diurnal Curve 61 661 84
J-101 468.50 [ Upper Zone Demand 0| System Diurnal Curve 0 661 83
J-102| 435.70| Zone-1 Demand 5| System Diurnal Curve 8 591 67
J-103| 438.00|Zone-1 Demand 2} System Diurnal Curve 3 592 66
J-104 [ 441.40|Zone-1 Demand 13| System Diurnal Curve 19 585 62
J-105| 442.40|Zone-1 Demand 3| System Diurnal Curve 4 585 62
J-106 | 475.00]|Zone-1 Demand 3| System Diurnal Curve 4 587 48
J-107 | 480.00|Zone-1 Demand 71 System Diurnal Curve 10 589 47
J-108 | 460.00] Zone-1 Demand 2| System Diurnal Curve 3 589 56
J-110 449 60| Zone-1 Demand 4| System Diurnal Curve 6 601 65
J-111 449.20 Zone-1 Demand 41 System Diurnal Curve 6 601 66
J-112| 558.50] Upper Zone Demand 2| System Diurnal Curve 3 665 46
J-113 548.30| Upper Zone Demand 4| System Diurnal Curve 6 665 50
J-115] 436.70| Zone-1 Demand 0{ System Diurnai Curve 0 592 67
J-116 | 42550 Zone-1 Demand 1321 System Diurnal Curve 198 590 71
J-119| 437.10|Zone-1 Demand 13| System Diurnal Curve 19 590 66
J-121 440.00( Zone-1 Demand 3| System Diurnal Curve 5 597 68
J-122 438.30 Zone-1 Demand 11} Composite 17 597 69
J-123 | 441.00| Zone-1 Demand 3| System Diurnal Curve 5 597 67
J-124 | 442.00]|Zone-1 Demand 9| System Diurnal Curve 13 597 67
J-126| 433.80|Zone-1 Demand 4| System Diurnal Curve 6 595 70
J-127 | 448.30| Zone-1 Demand 41 System Diurnal Curve 6 584 59
J-128 | 445.50|Zone-1 Demand 8| System Diurnal Curve 11 587 61
J-1291 454.00|Zone-1 Demand 2| System Diurnal Curve 3 585 57
J-130| 453.00|Zone-1 Demand 7| System Diurnal Curve 10 585 57
J-131 454.00{ Zone-1 Demand 5| System Diurnal Curve 7 588 58
J-133| 452.20]|Zone-1 Demand 9| System Diurnal Curve 13 588 59
J-134| 453.20|Zone-1 Demand 5| System Diurnal Curve 8 588 58
J-136 | 461.30| Zone-1 Demand 31 System Diurnal Curve 5 589 55
J-137 | 459.70|Zone-1 Demand 5| System Diurnal Curve 8 589 56
J-138| 461.60|Upper Zone Demand 3| System Diurnal Curve 5 665 88
J-140| 486.00| Upper Zone Demand 1| System Diurnal Curve 1 666 78
J-141 460.00 Zone-1 Demand 9| System Diurnal Curve 14 589 56
J-142| 469.70| Upper Zone Demand 0| System Diurnal Curve 0 663 84
J-143| 473.70| Upper Zone Demand 13| System Diurnal Curve 19 660 80
J-144 | 485.00| Upper Zone Demand 30| System Diurnal Curve 45 659 75
J-145| 493.10| Upper Zone Demand 3| System Diurnal Curve 5 665 74
J-146| 440.00|Zone-1 Demand 4| System Diurnal Curve 6 585 63
J-147 | 439.20| Zone-1 Demand 2| System Diurnal Curve 3 585 63
J-148 | 449.30|Zone-1 Demand 5| System Diurnal Curve 8 586 59
J-149 451.70| Zone-1 Demand 01 System Diurnal Curve 0 587 58
J-150| 452.90|Zone-1 Demand 4| System Diurnal Curve 6 588 58
J-151 454.00 Zone-1 Demand 7| System Diurnal Curve 10 586 57
J-154 | 440.00| Zone-1 Demand 2| System Diurnal Curve 3 595 67
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Scenario: PH
Steady State Analysis
Junction Report

Label |Elevation Zone Type Base Flow Pattern Demand Calculated | Pressure
(ft) (gpm) (Calculated)[Hydraulic Grade{  (psi)
{(gpm) ()
J-155 | 442.00}Zone-1 Demand 3| System Diurnal Curve 5 591 65
J-156| 441.50|Zone-1 Demand 2| System Diurnai Curve 3 595 66
J-157 | 442.00|Zone-1 Demand 7 { System Diurnal Curve 10 592 65
J-159| 443.70|Zone-1 Demand 15| System Diurnal Curve 22 593 65
J-160| 442.10|Zone-1 Demand 51 System Diurnal Curve 8 593 65
J-161 444.00| Zone-1 Demand 3| System Diurnal Curve 5 594 65
J-162 446.50( Zone-1 Demand 51 System Diurnal Curve 8 592 63
J-163 1 44470 Zone-1 Demand 3| System Diurnal Curve 4 593 64
J-164| 440.00|Zone-1 Demand 3| System Diurnai Curve 4 597 68
J-166 | 444.00|Zone-1 Demand 4] System Diurnal Curve 6 591 64
J-167 444.00 Zone-1 Demand 7| Composite 10 589 63
J-168 447 .60 Zone-1 Demand 0| System Diurnal Curve 0 594 63
J-169 470.00 | Upper Zone Demand 9| System Diurnal Curve 14 661 83
J-170 | 473.10} Upper Zone Demand 41 System Diurnal Curve 6 664 82
J-172 506.00| Upper Zone Demand 11| System Diurnal Curve 17 666 69
J-173 | 549.50| Upper Zone Demand 18] System Diurnal Curve 27 658 47
J-174 | 539.70{ Upper Zone Demand 3| System Diurnal Curve 5 665 54
J-175| 543.70] Upper Zone Demand 3| System Diurnal Curve 4 665 52
J-176| 458.00Zone-1 Demand 4| System Diurnal Curve 6 584 55
J-177 457 20| Zone-1 Demand 5| System Diurnal Curve 8 586 56
J-179 458.101 Zone-1 Demand 4| System Diurnal Curve 6 590 57
J-180| 458.70|Zone-1 Demand 0| System Diurnal Curve 0 589 56
J-181 454.801 Zone-1 Demand 3| System Diurnal Curve 4 589 58
J-182 455.60| Zone-1 Demand 5] System Diurnal Curve 8 588 57
J-184 459.101 Zone-1 Demand 1] System Diurnal Curve 1 589 56
J-185| 447.80|Zone-1 Demand 5! System Diurnal Curve 8 584 59
J-186| 448.70| Zone-1 Demand 7| System Diurnal Curve 10 586 60
J-187 440.00 [ Zone-1 Demand 10| System Diurnal Curve 15 595 67
J-188| 436.00} Zone-1 Demand 41 System Diurnal Curve 6 594 69
J-192 514.00| Upper Zone Demand 9| System Diurnal Curve 14 666 66
J-193 493.00 | Upper Zone Demand 4 System Diurnal Curve 6 665 74
J-194 512.20| Upper Zone Demand 0| System Diurnal Curve 0 666 66
J-195 506.00| Zone-1 Demand 31 System Diurnal Curve 4 589 36
J-197 431.20}{ Zone-1 Demand 0| System Diurnal Curve 0 586 67
J-198 | 432.00|Zone-1 Demand 31 System Diurnal Curve 4 586 66
J-199 439.00}| Zone-1 Demand 14| System Diurnal Curve 22 585 63
J-200 | 450.80|Zone-1 Demand 5| System Diurnal Curve 8 587 59
J-202| 452.40|Zone-1 Demand 4| System Diurnai Curve 6 588 59
J-203 451.40| Zone-1 Demand 5| System Diurnal Curve 8 588 59
J-204 | 447 50| Zone-1 Demand 3| System Diurnal Curve 5 582 58
J-205| 442.00|Zone-1 Demand 3| System Diurnal Curve 5 582 61
J-206 505.00| Upper Zone Demand 0} System Diurnal Curve 0 664 69
J-207 | 505.00| Upper Zone Demand 17| System Diurnal Curve 26 664 69
J-208| 468.70| Upper Zone Demand 5| System Diurnal Curve 8 603 58
J-209 467.10| Zone-1 Demand 0| System Diurnal Curve 0 593 54
J-210| 439.00|Zone-1 Demand 6] System Diurnal Curve 9 597 68
J-211 440.00| Zone-1 Demand 3| System Diurnal Curve 5 597 68
J-217| 477.80|Upper Zone Demand 0| System Diurnal Curve 0 664 81
J-219| 434.30|Zone-1 Demand 3| System Diurnal Curve 5 585 65
J-220 434.50| Zone-1 Demand 2| System Diurnal Curve 3 585 65
J-221 438.00| Zone-1 Demand 7 System Diurnal Curve 10 585 64
J-222 438.00| Zone-1 Demand 13| System Diurnal Curve 19 585 64
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Scenario: PH
Steady State Analysis
Junction Report

Label | Elevation Zone Type Base Flow Pattern Demand Calculated | Pressure
(ft) (apm) (Calculated)Hydraulic Grade|  (psi)
(gpm) (ft)
J-223| 438.80|Zone-1 Demand 7 | System Diurnal Curve 10 585 63
J-224 | 438.80| Zone-1 Demand 14| System Diurnal Curve 22 585 63
J-225 438.70| Zone-1 Demand 61 System Diurnal Curve 9 585 63
J-226 | 437.80|Zone-1 Demand 8| System Diurnal Curve 11 585 64
J-227| 441.80| Zone-1 Demand 0| System Diurnal Curve 0 585 62
J-228 | 442.00| Zone-1 Demand 71 System Diurnal Curve 10 585 62
J-229| 434.60|Zone-1 Demand 3| System Diurnal Curve 5 585 65
J-230{ 434.00|Zone-1 Demand 5| System Diurnal Curve 8 585 65
J-231 434.90} Zone-1 Demand 6| System Diurnal Curve 9 585 65
J-232| 438.00| Zone-1 Demand 20| System Diurnal Curve 29 585 63
J-234| 434.80|Zone-1 Demand 6| System Diurnal Curve 9 585 65
J-235| 435.00{ Zone-1 Demand 8| System Diurnal Curve 1" 585 65
J-236 437.10{ Zone-1 Demand 26| System Diurnal Curve 39 585 64
J-237 | 437.80|Zone-1 Demand 14| System Diurnal Curve 22 585 64
J-238| 436.90| Zone-1 Demand 7| System Diurnal Curve 10 585 64
J-239| 436.90| Zone-1 Demand 14| System Diurnal Curve 20 585 64
J-240| 436.00| Zone-1 Demand 131 System Diurnai Curve 19 585 65
J-241 436.00( Zone-1 Demand 4| System Diurnal Curve 6 586 65
J-242| 436.00| Zone-1 Demand 2| System Diurnal Curve 3 586 65
J-243 | 436.00| Zone-1 Demand 3| System Diurnal Curve 5 586 65
J-244| 448.00| Zone-1 Demand 7| System Diurnal Curve 10 586 59
J-245| 434.50{ Zone-1 Demand 2| System Diurnal Curve 3 585 65
J-246 | 436.00| Zone-1 Demand 10| System Diurnal Curve 15 585 64
J-247 | 434.70|Zone-1 Demand 9| System Diurnal Curve 13 586 65
J-248 434,70 Zone-1 Demand 7| System Diurnal Curve 10 586 65
J-249 | 436.60]Zone-1 Demand 41| System Diurnal Curve 6 586 65
J-250 438.00|Zone-1 Demand 41 System Diurnai Curve 6 586 64
J-251 434.00( Zone-1 Demand 6 [ System Diurnal Curve 9 585 65
J-252 1 443.80| Zone-1 Demand 4| System Diurnal Curve 6 585 61
J-253 445,90 | Zone-1 Demand 10| System Diurnal Curve 15 585 60
J-254 | 451.10| Zone-1 Demand 3| System Diurnal Curve 5 587 59
J-255| 446.00| Zone-1 Demand 6 [ System Diurnal Curve 9 586 61
J-256 455.60 Zone-1 Demand 3| Systern Diurnal Curve 4 587 57
J-257 | 449.50(Zone-1 Demand 4| System Diurnal Curve 6 587 59
J-258| 450.00| Zone-1 Demand 13| System Diurnal Curve 20 587 59
J-262| 456.00| Zone-1 Demand 6| System Diurnal Curve 9 589 57
J-263| 45540|Zone-1 Demand 6] System Diurnal Curve 9 589 58
J-265| 455.40|Zone-1 Demand 11| System Diurnal Curve 17 589 58
J-268| 462.90 Zone-1 Demand 9| System Diurnal Curve 14 590 55
J-269| 468.10) Upper Zone Demand 0| System Diurnal Curve 0 661 84
J-270 | 467.50| Upper Zone Demand 81 System Diurnal Curve 12 664 85
J-273| 557.80| Upper Zone Demand 5| System Diurnal Curve 8 665 47
J-2751 562.50| Upper Zone Demand 3| System Diurnal Curve 4 665 45
J-276 562.50 | Upper Zone Demand 4| System Diurnal Curve 6 665 45
J-278| 530.00| Upper Zone Demand 41 System Diurnal Curve 6 666 59
J-280 452.60{ Zone-1 Demand 5| System Diurnal Curve 8 588 59
J-281 451.40( Zone-1 Demand 9| System Diurnal Curve 13 588 59
J-286| 455.00|Zone-1 Demand 3| System Diurnal Curve 5 589 58
J-287 453.20{ Zone-1 Demand 10 System Diurnal Curve 15 587 58
J-289 460.00 Zone-1 Demand 0| System Diurnal Curve 0 590 56
J-290 | 474.70| Upper Zone Demand 13| System Diurnal Curve 19 664 82
J-291 442.00( Zone-1 Demand 31 System Diurnal Curve 4 588 63
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Scenario: PH
Steady State Analysis
Junction Report

Label | Elevation Zone Type Base Flow Pattern Demand Calculated | Pressure
(ft) (gpmy) (Calculated)|Hydraulic Grade|l  (psi)
(gpm) (ft)
J-292| 442.00{Zone-1 Demand 1| System Diurnal Curve 1 588 63
J-293| 440.00{ Zone-1 Demand 7| System Diurnal Curve 10 590 65
J-294 441.00| Zone-1 Demand 13} System Diurnal Curve 19 590 65
J-295 439.00| Zone-1 Demand 71System Diurnal Curve 10 597 68
J-296 | 442.00| Zone-1 Demand 0| System Diurnal Curve 0 593 65
J-297 | 430.60{ Zone-1 Demand 0| System Diurnai Curve 0 585 67
J-298 430.60| Zone-1 Demand 31 System Diurnal Curve 5 585 67
J-299| 430.00| Zone-1 Demand 16| System Diurnal Curve 24 586 67
J-300| 435.40{Zone-1 Demand 7| System Diurnal Curve 10 585 65
J-301 435.401 Zone-1 Demand 7| System Diurnal Curve 10 585 65
J-302 438.00( Zone-1 Demand 21 System Diurnal Curve 3 585 64
J-303 441.00| Zone-1 Demand 61 System Diurnal Curve 9 585 62
J-304 441.00{ Zone-1 Demand 4| System Diurnal Curve 7 585 62
J-308 | 445.20{Zone-1 Demand 3| System Diurnal Curve 5 586 61
J-309| 446.50|Zone-1 Demand 11 System Diurnal Curve 1 586 61
J-310 447.00| Zone-1 Demand 11 System Diurnal Curve 1 587 60
J-311 448.80{ Zone-1 Demand 0| System Diurnal Curve 0 587 60
J-312 450.80| Zone-1 Demand 11| System Diurnal Curve 17 587 59
J-313| 450.80|Zone-1 Demand 41 System Diurnal Curve 6 587 59
J-314 449.50{ Zone-1 Demand 81 System Diurnal Curve 11 587 59
J-315 451.40 Zone-1 Demand 0| System Diurnal Curve 0 588 59
J-316 | 455.40(Zone-1 Demand 11| System Diurnal Curve 17 589 58
J-317 | 450.00| Zone-1 Demand 13| System Diurnal Curve 19 588 60
J-318 506.00| Upper Zone Demand 21 System Diurnal Curve 3 665 69
J-319 517.00] Upper Zone Demand 0] System Diurnal Curve 0 665 64
J-320| 516.50| Upper Zone Demand 2| System Diurnal Curve 3 665 64
J-321 468.30 | Upper Zone Demand 6| System Diurnal Curve 9 665 85
J-322 | 521.00| Upper Zone Demand 0} System Diurnal Curve 0 666 63
J-324 458.701 Zone-1 Demand 61 System Diurnal Curve 9 589 56
J-325 533.00| Upper Zone Demand 0| System Diurnal Curve 0 664 57
J-326 515.00| Upper Zone Demand 4| System Diurnal Curve 6 664 64
J-327 | 520.00{ Upper Zone Demand 14| System Diurnal Curve 21 664 62
J-328 522.00| Upper Zone Demand 0} System Diurnal Curve 0 664 61
J-329 | 492.00|Upper Zone Demand 3| System Diurnal Curve 5 665 75
J-333 467 .60 | Upper Zone Demand 0| System Diurnal Curve 0 663 85
J-334| 469.70}| Upper Zone Demand 7| System Diurnal Curve 10 663 84
J-335| 507.00{ Upper Zone Demand 0| System Diurnal Curve 0 663 68
J-336 | 477.40|Upper Zone Demand 3| System Diurnal Curve 5 664 81
J-337 | 478.00|Upper Zone Demand 01} System Diurna! Curve 0 664 80
J-339| 475.20{ Upper Zone Demand 0| System Diurnal Curve 0 664 82
J-341 556.30| Upper Zone Demand 8| System Diurnal Curve 11 665 47
J-342 | 461.60|Zone-1 Demand 23| System Diurnal Curve 34 590 55
J-343 | 456.00| Zone-1 Demand 10| System Diurnal Curve 15 592 59
J-346 456.00] Zone-1 Demand 2| System Diurnal Curve 3 592 59
J-349 | 456.00| Zone-1 Demand 14 | System Diurnal Curve 20 592 59
J-351 451.00( Zone-1 Demand 11| System Diurnal Curve 17 589 60
J-353 1 450.00| Zone-1 Demand 721 System Diurnal Curve 108 589 60
J-356 44400 Zone-1 Demand 41 System Diurnal Curve 6 587 62
J-358 446.00| Zone-1 Demand 3| System Diurnal Curve 4 589 62
J-359 448.30|Zone-1 Demand 13| System Diurnal Curve 20 601 66
J-360| 447.20|Zone-1 Demand 16| System Diurnal Curve 24 594 64
J-362 440.00| Zone-1 Demand 21 System Diurnal Curve 3 597 68
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Scenario: PH
Steady State Analysis
Junction Report

lL.abel | Elevation Zone Type Base Flow Pattern Demand Calculated | Pressure
(ft) (gpm) (Calculated)|Hydraulic Grade]  (psi)
(gpm) (ft)
J-364 1 442.00{Zone-1 Demand 4| System Diurnal Curve 6 586 62
J-365| 440.00]Zone-1 Demand 11 System Diurnal Curve 1 589 65
J-367 | 448.70|Zone-1 Demand 5] System Diurnal Curve 8 582 58
J-368 | 447.90|Zone-1 Demand 16 | System Diurnal Curve 24 582 58
J-369 | 449.10| Zone-1 Demand 1| System Diurnal Curve 1 582 58
J-370 | 438.00| Zone-1 Demand 41 System Diurnal Curve 6 590 66
J-371 439.10( Zone-1 Demand 8| System Diurnal Curve 1 591 66
J-3721 439.10}Zone-1 Demand 0| System Diurnal Curve 0 591 66
J-374 | 437.90{Zone-1 Demand 71 System Diurnal Curve 10 592 66
J-375 | 439.10| Zone-1 Demand 10| System Diurnal Curve 15 591 66
J-376 | 437.00|Zone-1 Demand 5| System Diurnal Curve 8 592 67
J-378 436.00{ Zone-1 Demand 10| System Diurnal Curve 15 592 67
J-379 437.50| Zone-1 Demand 51 System Diurnal Curve 8 591 66
J-380 435.00| Zone-1 Demand 91 System Diurnal Curve 13 588 66
J-387 557.00 | reservoir and pur| Demand 0| System Diurnal Curve 0 590 14
J-388 | 432.00|Zone-1 Demand 86| System Diurnal Curve 130 585 66
J-389 433.60| Zone-1 Demand 16} System Diurnal Curve 24 585 65
J-390§ 432.00|Zone-1 Demand 71 System Diurnai Curve 10 585 66
J-391 436.00] Zone-1 Demand 4| System Diurnal Curve 6 585 64
J-392 431.00| Zone-1 Demand 4| System Diurnal Curve 6 585 67
J-393 [ 433.60|Zone-1 Demand 12| System Diurnal Curve 18 585 66
J-394 | 442.00}Zone-1 Demand 0| System Diurnal Curve 0 585 62
J-395 440.50| Zone-1 Demand 0| System Diurnal Curve 0 585 63
J-396 442.50| Zone-1 Demand 10| System Diurnal Curve 16 585 62
J-398 | 432.50|Zone-1 Demand 0} System Diurnal Curve 0 585 66
J-3991 432.00|Zone-1 Demand 5} System Diurnal Curve 7 585 66
J-400 469.701 Upper Zone Demand 4| System Diurnal Curve 6 664 84
J-401 439.50| Zone-1 Demand 0| System Diurnal Curve o] 586 63
J-402 440.00| Zone-1 Demand 71 System Diurnal Curve 10 586 63
J-403 442 .30 Zone-1 Demand 81 System Diurnal Curve 11 586 62
J-404 445.301 Zone-1 Demand 30| System Diurnal Curve 45 586 61
J-405 441.10| Zone-1 Demand 8| System Diurnal Curve 11 586 63
J-406 | 438.50|Zone-1 Demand 9| System Diurnal Curve 13 586 64
J-407 | 436.00{Zone-1 Demand 01 System Diurnal Curve 0 588 66
J-408 437.40) Zone-1 Demand 0] System Diurnal Curve 0 588 65
J-409 [ 436.90|Zone-1 Demand 0| System Diurnal Curve 0 592 67
J-410| 437.00|Zone-1 Demand 3| System Diurnal Curve 4 591 67
J-411 438.00{ Zone-1 Demand 3| System Diurnal Curve 5 591 66
J-412 438.60( Zone-1 Demand 5| System Diurnal Curve 8 591 66
J-413 | 458.60|Zone-1 Demand 95] System Diurnal Curve 142 590 57
J-414 | 457.60|Zone-1 Demand 18| System Diurnal Curve 27 590 57
J-415 462 50| Zone-1 Demand 11| System Diurnal Curve 17 590 55
J-416 | 468.40| Zone-1 Demand 9} System Diurnal Curve 14 590 53
J-417 | 463.30|Zone-1 Demand 17| System Diurnal Curve 26 590 55
J-418 | 463.70| Zone-1 Demand 9| System Diurnal Curve 14 590 55
J-419 [ 457 50| Zone-1 Demand 12| System Diurnal Curve 18 590 57
J-420 452.00| Zone-1 Demand 12! System Diurnal Curve 18 599 63
J-421 456.80 | Zone-1 Demand 4| System Diurnal Curve 6 592 59
J-422 1 455.00|Zone-1 Demand 10| System Diurnal Curve 15 592 59
J-429 442.90| Zone-1 Demand 0| System Diurnal Curve 0 598 67
J-432 457.00| Upper Zone Demand 0| System Diurnal Curve 0 589 57
J-433 1 477 .40 Upper Zone Demand 17| System Diurnal Curve 26 663 80
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Scenario: PH
Steady State Analysis
Junction Report

Label |Elevation Zone Type Base Flow Pattern Demand Calculated | Pressure
(ft) (gpm) (Calculated){Hydraulic Gradey  (psi)
(gpm) (ft)
J-4361 471.00| Upper Zone Demand 0| System Diurnal Curve 0 664 83
J-437 1 470.70| Upper Zone Demand 8| System Diurnal Curve 11 664 83
J-439 ] 489.00| Upper Zone Demand 0| System Diurnal Curve 0 664 76
J-440 | 494.00| Upper Zone Demand 0| System Diurnal Curve 0 664 74
J-445| 457.00{ Zone-1 Demand 2| System Diurnal Curve 3 589 57
J-446 | 458.50| Zone-1 Demand 51 System Diurnal Curve 8 589 56
J-447 | 460.00|Zone-1 Demand 3| System Diurnal Curve 5 589 56
J-448 1 461.90|Zone-1 Demand 8| System Diurnal Curve 11 589 55
J-450| 452.60]|Zone-1 Demand 34| System Diurnal Curve 51 584 57
J-451 438.00| Zone-1 Demand 2| System Diurnal Curve 3 592 66
J-452 | 440.00 Zone-1 Demand 9 System Diurnal Curve 13 590 65
J-453 439.501 Zone-1 Demand 8 [ System Diurnal Curve 1 590 65
J-454 | 44950 Zone-1 Demand 4| System Diurnal Curve 6 601 65
J-455| 452.00]|Zone-1 Demand 91 System Diurnal Curve 13 600 64
J-458 1 451.40|Zone-1 Demand 4] System Diurnal Curve 6 603 65
J-459 | 428.00|Zone-1 Demand 751 System Diurnal Curve 112 585 68
J-460| 430.00|Zone-1 Demand 71 System Diurnal Curve 11 585 67
J-461 435.00{ Zone-1 Demand 6 | System Diurnal Curve 9 585 65
J-462 | 435.30|Zone-1 Demand 7| System Diurnai Curve 10 585 65
J-463 | 435.40]Zone-1 Demand 3| System Diurnal Curve 5 585 65
J-464 | 436.90|Zone-1 Demand 14| Composite 22 585 64
J-4651 437.10|Zone-1 Demand 8| System Diurnal Curve 11 586 64
J-466 | 438.00|Zone-1 Demand 15| System Diurnal Curve 23 586 64
J-467 | 443.00|Zone-1 Demand 3} System Diurnal Curve 4 586 62
J-468 | 435.20|Zone-1 Demand 2| System Diurnal CGurve 3 591 67
J-469 431.00| Zone-1 Demand 11 System Diurnal Curve 16 591 69
J-470 445 801 Zone-1 Demand 7 | System Diurnal Curve 10 596 65
J-471 445.80| Zone-1 Demand 0 [ System Diurnal Curve 0 596 65
J-472F 441.20| Zone-1 Demand 4| System Diurnal Curve 6 595 66
J-474 1 459.20| Zone-1 Demand 3 [ System Diurnal Curve 5 590 56
J-4751 498.00| Upper Zone Demand 17 | System Diurnal Curve 26 664 72
J-476 | 496.00| Upper Zone Demand 19 System Diurnal Curve 28 663 72
J-477 500.00] Upper Zone Demand 39| System Diurnal Curve 59 663 71
J-478 | 458.60|Zone-1 Demand 2| System Diurnal Curve 3 590 57
J-480 | 559.00]|Upper Zone Demand 10| System Diurnal Curve 15 666 46
J-481 570.00| Upper Zone Demand 0} System Diurnal Curve 0 666 41
J-483 | 567.00| Upper Zone Demand 0| System Diurnal Curve 0 666 43
J-484 | 460.70| Upper Zone Demand 41 System Diurnal Curve 6 665 88
J-485 534.00| Upper Zone Demand 3| System Diurnal Curve 5 664 56
J-486 | 446.20Zone-1 Demand 8| System Diurnal Curve 12 589 62
J-487 446.60| Zone-1 Demand 0| System Diurnal Curve 0 589 61
J-488 | 445.30)Zone-1 Demand 1| System Diurnal Curve 1 589 62
J-489 | 475.30|Upper Zone Demand 10| System Diurnal Curve 15 667 83
J-490 | 447.00|Zone-1 Demand 6 [ System Diurnal Curve 9 589 61
J-491 449.00( Zone-1 Demand 8| System Diurnal Curve 1 589 60
J-492 | 465.20|Zone-1 Demand 14| System Diurnal Curve 22 589 53
J-493 | 463.00}Zone-1 Demand 4| System Diurnal Curve 6 589 54
J-494 | 46890 Zone-1 Demand 8| System Diurnal Curve 11 589 52
J-495| 479.00|Zone-1 Demand 9| System Diurnal Curve 13 589 47
J-496 | 446.50| Zone-1 Demand 7| System Diurnal Curve 10 589 61
J-497 | 450.00| Zone-1 Demand 14| System Diurnal Curve 22 589 60
J-488 | 455.40| Zone-1 Demand 15} System Diurnal Curve 23 589 58
Title: Statyton Water Model Project Engineer: Jim Keller
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Scenario: PH
Steady State Analysis
Junction Report

Label [Elevation Zone Type Base Flow Pattern Demand Calculated | Pressure
(ft) (gpm) (Calculated)|Hydraulic Grade;  (psi)
{(gpm) ()
J-499 | 469.70| Zone-1 Demand 0 [ System Diurnal Curve 0 589 51
J-500| 430.00|Zone-1 Demand 8| System Diurnal Curve 11 585 67
J-501 430.80| Zone-1 Demand 7| System Diurnal Curve 10 585 67
J-502 1 434.40|Zone-1 Demand 4 System Diurnal Curve 6 585 65
J-503 | 432.00|Zone-1 Demand 3| System Diurnal Curve 4 585 66
J-504 | 436.00{ Zone-1 Demand 51 System Diurnal Curve 8 585 64
J-505| 436.50(Zone-1 Demand 2| System Diurnal Curve 3 585 64
J-507 | 446.10(Zone-1 Demand 13| System Diurnal Curve 19 588 62
J-508 | 448.20| Zone-1 Demand 12| System Diurnal Curve 18 588 61
J-509 | 448.80|Zone-1 Demand 14| System Diurnal Curve 22 588 60
J-510| 447.20|Zone-1 Demand 9| System Diurnal Curve 13 588 61
J-511 447.00| Zone-1 Demand 0| System Diurnal Curve 0 589 61
J-5121 446.70} Zone-1 Demand 5[ System Diurnal Curve 8 588 61
J-515| 448.00| Zone-1 Demand 5[ System Diurnal Curve 8 588 61
J-516 | 442.00|Zone-1 Demand 19! System Diurnal Curve 28 585 62
J-517 | 457.50| Zone-1 Demand 0| System Diurna! Curve 0 589 57
J-519| 457.00(Zone-1 Demand 7 | System Diurnal Curve 10 589 57
J-520 | 457.20|Zone-1 Demand 10| System Diurnal Curve 15 589 57
J-521 460.00 [ Zone-1 Demand 81 System Diurnal Curve 11 589 56
J-5231 457.60|Zone-1 Demand 0| System Diurnal Curve 0 589 57
J-526 1 450.00| Zone-1 Demand 13| System Diurnal Curve 19 595 63
J-527 | 441.70|Zone-1 Demand 633 | Fixed 949 586 62
J-529 | 434.00{Zone-1 Demand 4| System Diurnal Curve 6 587 66
J-530 439.50( Zone-1 Demand 48| System Diurnal Curve 71 586 63
J-531 446.00 | Zone-1 Demand 3 [ System Diurnal Curve 4 586 61
J-532 | 436.40|Zone-1 Demand 9| System Diurnal Curve 14 590 67
J-533 437.30 | Zone-1 Demand 4| System Diurnal Curve 6 592 67
J-534 432.00( Zone-1 Demand 0 System Diurnal Curve 0 591 69
J-536 450.00} Zone-1 Demand 6| System Diurnal Curve 9 599 64
J-538 440.00] Zone-1 Demand 0 System Diurnal Curve 0 585 63
J-540 444.00{ Zone-1 Demand 51 System Diurnal Curve 8 585 61
J-541 442.001 Zone-1 Demand 3| System Diurnal Curve 5 585 62
J-542 434.00( Zone-1 Demand 3 System Diurnal Curve 5 585 65
J-543 | 434.00(Zone-1 Demand 01 System Diurnal Curve 0 585 65
J-544 | 432.00|Zone-1 Demand 3 [ System Diurnal Curve 4 585 66
J-5451 428.00|Zone-1 Demand 0| System Diurnal Curve 0 585 68
J-546 521.00| Upper Zone Demand 4| System Diurnal Curve 6 666 63
J-547 1 521.60| reservoir and pur| Demand 0| System Diurnal Curve 0 590 29
J-548 | 461.30|Zone-1 Demand 0| Fixed 0 589 55
J-549 | 455.30| Zone-1 Demand 10| System Diurnal Curve 15 589 58
J-550| 455.90{Zone-1 Demand 4| System Diurnal Curve 6 589 57
J-651 455,90 | Zone-1 Demand 0{ System Diurnal Curve 0 589 57
J-552 444 00 Zone-1 Demand 0| Fixed 0 585 61
J-553 1 455.90|Zone-1 Demand 0} System Diurnal Curve 0 591 58
J-654 1 456.40| Zone-1 Demand 13} System Diurnal Curve 19 590 58
J-555 460.00| Upper Zone Demand 0] Fixed 0 664 88
J-5656 430.00| Zone-1 Demand 01 Fixed 0 591 70
J-557 | 443.40| Zone-1 Demand 5| System Diurnal Curve 7 586 62
J-558 | 452.20| Zone-1 Demand 0| System Diurnal Curve 0 588 59
J-659 455 .00 Zone-1 Demand 22| System Diurnail Curve 33 589 58
J-560 454 .00 Zone-1 Demand 13| System Diurnal Curve 19 589 58
J-561 431.20| Zone-1 Demand 0| Fixed 0 591 69
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Scenario: PH
Steady State Analysis
Junction Report

Label | Elevation Zone Type Base Flow Pattern Demand Calculated | Pressure
(ft) (gpm) (Calculated)jHydraulic Grade| (psi)
(gpm) (ft)
J-562 454.80| Zone-1 Demand 0 System Diurnal Curve 0 589 58
J-563| 436.00| Zone-1 Demand 0| Fixed 0 588 66
J-564 478.00{ Zone-1 Demand 21 System Diurnai Curve 3 589 48
J-565 473.00| Upper Zone Demand 31 System Diurnal Curve 5 663 82
J-566 477.00| Upper Zone Demand 0] System Diurnal Curve 0 664 81
J-567 | 475.30{Zone-1 Demand 0| System Diurnal Curve 0 589 49
J-568 506.50( Zone-1 Demand 13| System Diurnal Curve 19 589 36
J-569| 446.70| Zone-1 Demand 20{ System Diurnal Curve 30 589 61
J-570 | 437.00(Zone-1 Demand 0| Fixed 0 588 65
J-571 444 00| Zone-1 Demand 0| Fixed 0 596 66
J-572| 442.00|Zone-1 Demand 0 Fixed 0 596 66
J-573| 451.40|Zone-1 Demand 0| Fixed 0 588 59
J-574 498.00| Upper Zone Demand 0| Fixed 0 665 72
J-575 443.50 Zone-1 Demand 0| System Diurnal Curve 0 586 62
J-576 444.00{ Zone-1 Demand 633 [ Fixed 949 585 61
J-577 1 470.00] Zone-1 Demand 3| System Diurnal Curve 4 589 51
J-578 | 459.90{ Zone-1 Demand 5| System Diurnal Curve 8 589 56
J-579 | 440.00(Zone-1 Demand 3| System Diurnal Curve 5 594 67
J-580 472.00 | Upper Zone Demand 0| Fixed 0 663 83
J-581 470.00 | Upper Zone Demand 0| Fixed 0 663 83
J-582 476.00 | Upper Zone Demand 0| Fixed 0 663 81
J-583 | 443.80|Zone-1 Demand 0{ System Diurnal Curve 0 589 63
J-584 1 444.20|Zone-1 Demand 7| System Diurnal Curve 10 589 63
J-5851 455.00(Zone-1 Demand 14 System Diurnal Curve 22 590 58
J-586 460.30{ Zone-1 Demand 01 System Diurnal Curve 0 589 56
J-587 | 467.00| Upper Zone Demand 71 System Diurnal Curve 10 664 85
J-588 | 469.70| Upper Zone Demand 0} System Diurnal Curve 0 664 84
J-589 467.00| Upper Zone Demand 0| System Diurnal Curve 0 664 85
J-590 482.00| Upper Zone Demand 22} System Diurnal Curve 33 663 78
J-591 438.00| Zone-1 Demand 31 System Diurnal Curve 4 594 67
J-592 436.00| Zone-1 Demand 3| System Diurnal Curve 4 594 68
J-593 | 480.00|Upper Zone Demand 0| Fixed 0 663 79
J-584 | 448.30(Zone-1 Demand 0 System Diurnal Curve 0 601 66
J-595 442.00( Zone-1 Demand 01 System Diurnal Curve 0 603 70
J-596 ( 458.90|Zone-1 Demand 41 System Diurnal Curve 6 590 57
J-597 | 459.20|Zone-1 Demand 2| System Diurnal Curve 3 590 57
J-598 | 458.40|Zone-1 Demand 6| System Diurnal Curve 9 590 57
J-599 455 20| Zone-1 Demand 3| System Diurnal Curve 4 590 58
J-600 456.70| Zone-1 Demand 91 System Diurnal Curve 13 590 58
J-601 451.00| Zone-1 Demand 3| System Diurnal Curve 5 601 65
J-602 | 472.00{Upper Zone Demand 0] Fixed 0 663 83
J-603 | 468.00| Upper Zone Demand 0] Fixed 0 664 85
J-604 | 456.00{Zone-1 Demand 2| System Diurnal Curve 3 590 58
J-605 456.00( Zone-1 Demand 2 [ System Diurnal Curve 3 590 58
J-606 469.00 | Upper Zone Demand 0 Fixed 0 664 84
J-607 | 454.00(Zone-1 Demand 3| System Diurnal Curve 4 584 56
J-608 | 456.00(Zone-1 Demand 50| System Diurnal Curve 75 590 58
J-609| 442.00|Zone-1 Demand 0 System Diurnal Curve 0 603 70
J-610| 428.50|Zone-1 Demand 0| System Diurnal Curve 0 591 70
J-611 476.00 | Upper Zone Demand 0| Fixed 0 664 81
J-612 524 30| Upper Zone Demand 0| System Diurnal Curve 0 666 61
J-613 527.00| Upper Zone Demand 0 [ System Diurnal Curve 0 665 60
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Scenario: PH
Steady State Analysis
Junction Report

Label | Elevation Zone Type Base Flow Pattern Demand Calculated | Pressure
(ft) (gpm) (Calculated)Hydraulic Grade]  (psi)
(gpm) (ft)
J-614 520.00| Upper Zone Demand 3| System Diurnal Curve 4 666 63
J-615| 524.60| Upper Zone Demand 0} System Diurnal Curve 0 665 61
J-616| 529.00} Upper Zone Demand 0| System Diurnal Curve 0 665 59
J-617 1 474.00|Upper Zone Demand 0 Fixed 0 664 82
J-618| 472.00|Upper Zone Demand 0| Fixed 0 664 83
J-619| 470.00| Upper Zone Demand 0| Fixed 0 664 84
J-620| 456.30|Zone-1 Demand 6| System Diurnal Curve 9 590 58
J-621 483.20} Zone-1 Demand 12| System Diurnal Curve 18 590 46
J-622| 470.00| Upper Zone Demand 54} System Diurnal Curve 81 664 84
J-623| 450.00|Zone-1 Demand 0} Fixed 0 586 59
J-624 | 441.80|Zone-1 Demand 2| System Diurnal Curve 3 596 67
J-625| 454.00|Zone-1 Demand 0} System Diurnal Curve 0 589 58
J-626 | 449.00|Zone-1 Demand 0| Fixed 0 586 59
J-627| 466.00) Upper Zone Demand 0| Fixed 0 664 86
J-628 | 453.40|Zone-1 Demand 0] System Diurnal Curve 0 588 58
J-629| 475.30}Zone-1 Demand 0| Fixed 0 589 49
J-630 | 455.00|Zone-1 Demand 3} System Diurnal Curve 4 587 57
J-631 557.00| Upper Zone Demand 0| System Diurnal Curve 0 666 47
J-632 506.50| Zone-1 Demand 0| System Diurnal Curve 0 667 70
J-633 521.60 | reservoir and pur| Demand 21 System Diurnal Curve 3 667 63
J-634| 453.00|Zone-1 Demand 0| Fixed 0 589 59
J-635 436.001 reservoir and pur{ Demand 0| System Diurnal Curve 0 476 17
J-636 | 483.20|Upper Zone Demand 0] System Diurnal Curve 0 664 78
J-637 | 558.40|Upper Zone Demand 0| System Diurnal Curve 0 666 47
J-638 | 448.70|Zone-1 Demand 0| System Diurnal Curve 0 588 60
J-639| 449.10|Zone-1 Demand 0| System Diurnal Curve 0 588 60
J-640 436.00| Zone-1 Demand 3| System Diurnal Curve 4 585 65
J-641 446.00{ Zone-1 Demand 0| Fixed 0 585 60
J-642] 437.00|Zone-1 Demand 0| System Diurnal Curve 0 592 67
J-643 430.80} Zone-1 Demand 0| System Diurnal Curve 0 591 69
J-644 | 440.00)Zone-1 Demand 11| System Diurnal Curve 17 597 68
J-645| 442.90|Zone-1 Demand 16| System Diurnal Curve 24 598 67
J-646| 446.80|Zone-1 Demand 0] System Diurnal Curve 0 589 61
J-647 | 448.20|Zone-1 Demand 0| Fixed 0 598 65
J-648 0.00( Zone-1 Demand 0| Fixed 0 595 257
J-649| 45560|Zone-1 Demand 01} Fixed 0 589 58
J-650| 451.00|Zone-1 Demand 0| System Diurnal Curve 0 587 59
J-651 480.00| Upper Zone Demand 0| System Diurnal Curve 0 664 79
J-652 | 503.00| Upper Zone Demand 0| System Diurnal Curve 0 663 69
J-653| 506.00| Upper Zone Demand 0] Fixed 0 666 69
J-654 | 460.80|Zone-1 Demand 0| System Diurnal Curve 0 590 56
J-655| 480.30| Upper Zone Demand 0} System Diurnal Curve 0 664 79
J-656 507.00| Upper Zone Demand 0| System Diurnal Curve 0 666 69
J-657 | 532.00| Upper Zone Demand 0| System Diurnal Curve 0 665 57
J-658 507.00| Zone-1 Demand 0} System Diurnal Curve 0 590 36
J-659] 440.30|Zone-1 Demand 0| System Diurnal Curve 0 597 68
J-660 441.90| Zone-1 Demand 0| System Diurnal Curve 0 597 67
J-661 442.00| Zone-1 Demand 01 Fixed 0 595 66
J-669 443.00( Zone-1 Demand 0| Fixed 0 585 62
J-674 | 433.20|Zone-1 Demand 0| Fixed 0 586 66
J-680 469.00{ Zone-1 Demand 01 Fixed 0 590 52
J-682 488.00| Zone-1 Demand 0| Fixed 0 590 44
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Scenario: PH
Steady State Analysis
Junction Report

Label [ Elevation Zone Type Base Flow Pattern Demand Caiculated | Pressure
(ft) (gpm) (Calculated)|Hydraulic Grade] (psi)
(gpm) (ft)
J-687 | 450.00(Zone-1 Demand 0| Fixed 0 589 60
J-694 | 521.60|Zone-1 Demand 0| Fixed 0 590 29
J-699 0.00( Zone-1 Demand 0| Fixed 0 589 255

Project Engineer: Jim Keller
Keller Associates WaterCAD v6.5 {6.5120]
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Scenario: AFF w/ Schedule M é@@ébﬁﬁ\
Fire Flow Analysis
Fire Flow Report

Label Zone Satisfies | Needed | Available | Calcuiated | Calculated | Minimum

Fire Flow |Fire Flow Fire Residual | Minimum | Zone

Constraints?| (gpm) Flow Pressure Zone Junction
(gpmy) (psi) Pressure
(psi)

J-1 Zone-1 false 1,000 36 25 30| J-694
J-2 Zone-1 false 2,250 307 25 30| J-694
J-3 Zone-1 false 1,000 364 27 251 J-1
J-5 Zone-1 false 1,000 20 25 30} J-694
J-6 Zone-1 false 1,000 127 26 25(J-87
J-7 Zone-1 false 1,000 334 26 25]J-1
J-8 Zone-1 false 1,000 40 25 30| J-694
J-9 Zone-1 false 1,000 402 27 251 J-1
J-10 | Zone-1 false 1,000 608 26 257 J-11
J-11 | Zone-1 false 1,000 33 25 30| J-694
J-12 | Zone-1 false 1,000 109 25 30| J-694
J-13 | Zone-1 false 1,000 158 25 30| J-694
J-14 | Zone-1 false 1,000 50 25 30} J-694
J-15 | Zone-1 true 2,250 4,000 38 29| J-694
J-20 | Zone-1 false 1,000 40 25 30| J-694
J-21 | Zone-1 true 2,250 4,000 48 29| J-694
J-22 | Zone-1 true 1,000 4,000 37 29| J-694
J-23 | Zone-1 false 1,000 167 25 30§ J-694
J-27 | Zone-1 false 1,000 66 25 30| J-694
J-28 jZone-1 true 1,000 1,928 25 26| J-29
J-29 | Zone-1 false 1,000 60 25 30| J-694
J-30 | Zone-t false 1,000 53 25 30} J-694
J-31 | Zone-1 false 1,000 132 25 25(J-129
J-33 | Zone-1 false 1,000 16 25 30| J-694
J-34 | Zone-1 false 1,000 23 25 30| J-694
J-35 | Zone-1 false 1,000 19 25 30} J-694
J-36 | Zone-1 false 1,000 10 25 30} J-694
J-37 | Zone-1 false 1,000 16 25 30| J-694
J-38 | Zone-1 false 1,000 21 25 30| J-694
J-43 | Zone-1 false 1,000 21 25 30| J-694
J-44 | Zone-1 false 1,000 9 25 30| J-694
J-45 | Zone-1 false 2,250 1,519 31 251 J-44
J-46 | Zone-1 false 1,000 418 33 25)J-47
J-47 | Zone-1 false 1,000 15 25 30(J-694
J-48 | Upper Zone false 1,000 23 25 65]J-432
J-49 | Upper Zone false 1,000 94 28 25| J-48
J-51 | Zone-1 true 1,000 2,973 26 251 J-58
J-58 Zone-1 false 1,000 18 25 30} J-694
J-62 | Zone-1 false 1,000 15 25 30| J-694
J-63 | Zone-1 true 2,250 4,000 61 29| J-694
J-65 |Zone-1 false 1,000 22 25 30| J-694
J-66 | Zone-1 false 1,000 22 26 25]J-62
J-67 | Zone-1 false 2,250 1,821 25 25]J-62
J-68 | Zone-1 false 1,000 26 25 30| J-694
J-69 | Zone-1 false 2,250 1,888 26 25| J-68
J-70 | Zone-1 false 1,000 19 25 30| J-694
J-71 | Zone-1 false 2,250 1,151 30 251J-70
J-72 | Zone-1 true 1,000 4,000 45 29| J-694
J-76 | Zone-1 false 1,000 25 25 304 J-694
J-77 {Zone-1 true 2,250 3,010 27 25(J-76
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Scenario: AFF w/ Schedule M
Fire Flow Analysis
Fire Flow Report

Label Zone Satisfies | Needed | Available | Calculated| Calculated | Minimum

Fire Flow [Fire Flow Fire Residual | Minimum | Zone

Constraints?| (gpm) Flow Pressure Zone Junction
(gpm) (psi) Pressure
{psi)

J-78 |Zone-1 true 2,250 2,773 29 251J-79
J-79 | Zone-1 false 1,000 22 25 30]J-694
J-82 | Zone-1 false 1,000 18 25 30| J-694
J-86 |[Zone-1 false 1,000 32 25 30| J-694
J-87 |Zone-1 false 1,000 30 25 30| J-694
J-89 | Zone-1 false 1,000 22 25 30| J-694
J-92 | Zone-1 false 1,000 18 25 30} J-694
J-83 |Zone-1 false 1,000 20 25 30]J-694
J-94 | Upper Zong false 1,000 826 25 26} 4-98
J-98 | Upper Zoneg false 1,000 688 25 28]J-169
J-100 | Upper Zone| true 1,000 1,107 25 251 J-101
J-101 | Upper Zone| false 1,000 22 25 65| J-432
J-102 | Zone-1 false 1,000 114 25 30| J-694
J-103 | Zone-1 true 2,250 4,000 36 29| J-694
J-104 | Zone-1 true 1,000 2,172 25 25]J-105
J-105 | Zone-1 false 1,000 125 25 30{J-694
J-106 | Zone-1 false 1,000 152 25 30} J-694
J-107 | Zone-1 true 1,000 4,000 42 29} J-694
J-108 | Zone-1 false 1,000 83 25 30]J-694
J-110 | Zone-1 false 1,000 102 25 30| J-694
J-111 | Zone-1 true 2,250 4,000 38 29| J-694
J-112 | Upper Zong true 1,000 2,194 27 25|J-275
J-113 | Upper Zone false 1,000 109 25 65| J-432
J-115 | Zone-1 true 1,000 4,000 70 29| J-694
J-116 | Zone-1 true 1,000 1,644 25 291 J-694
J-119 | Zone-1 true 1,000 1,434 25 291 J-694
J-121 | Zone-1 false 1,000 153 25 30} J-694
J-122 | Zone-1 true 1,000 1,201 27 251 J-660
J-123 | Zone-1 false 1,000 183 25 30}.J-694
J-124 [ Zone-1 true 1,000 1,296 25 25(J-123
J-126 | Zone-1 false 1,000 74 25 30| J-694
J-127 | Zone-1 false 1,000 464 25 25| J-450
J-128 | Zone-1 true 1,000 4,000 54 29| J-694
J-129 | Zone-1 false 1,000 101 25 30| J-694
J-130 | Zone-1 false 1,000 95 25 30| J-694
J-131 | Zone-1 false 1,000 232 25 30| J-694
J-133 | Zone-1 true 1,000 2,991 26 251J-134
J-134 | Zone-1 false 1,000 141 25 30| J-694
J-136 | Zone-1 false 2,250 141 25 30| J-694
J-137 | Zone-1 true 1,000 4,000 33 261 .J-44
J-138 | Upper Zone| true 1,000 2,260 25 441 J-481
J-140 | Upper Zong| false 1,000 683 25 55(.J-653
J-141 | Zone-1 true 1,000 4,000 53 29| J-694
J-142 | Upper Zong true 1,000 1,657 27 25(J-143
J-143 | Upper Zonel false 1,000 150 25 65| J-432
J-144 | Upper Zone] false 1,000 248 25 65| J-432
J-145 | Upper Zone] true 1,000 2,975 28 25]J-335
J-146 | Zone-1 false 1,000 177 25 30| J-694
J-147 | Zone-1 false 1,000 643 25 25| J-146
J-148 | Zone-1 false 1,000 130 25 30| J-694
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Scenario: AFF w/ Schedule M

Fire Flow Analysis
Fire Flow Report

1,000

Title: Statyton Water Model
w:\. . \2005 stayton water master plan.wcd
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Label Zone Satisfies | Needed | Available | Calculated|Calculated | Minimum

Fire Flow [Fire Flow Fire Residual | Minimum | Zone

Constraints?} (gpm) Flow Pressure Zone Junction
(gpm) (psi) Pressure
(psi)

J-149 | Zone-1 false 1,000 282 25 27]J4-630
J-150 | Zone-1 true 1,000 3,932 25 291J-694
J-151 | Zone-1 false 1,000 115 25 30(J-694
J-154 | Zone-1 false 1,000 149 25 30| .J-694
J-155 | Zone-1 false 1,000 761 25 30| J-694
J-156 | Zone-1 false 1,000 159 25 30| J-694
J-157 | Zone-1 false 1,000 774 25 30| J-694
J-159 | Zone-1 false 1,000 861 25 261 J-296
J-160 | Zone-1 false 1,000 83 25 30} J-694
J-161 | Zone-1 true 1,000 4,000 58 291 J-694
J-162 | Zone-1 false 1,000 118 25 30§ J-694
J-163 | Zone-1 false 1,000 488 33 251 J-47
J-164 | Zone-1 true 1,000 1,515 26 25| J-624
J-166 | Zone-1 true 3,000 4,000 55 29| J-694
J-167 | Zone-1 false 1,000 95 25 30| J-694
J-168 | Zone-1 true 2,250 4,000 29 28(J-87
J-169 | Upper Zone false 1,000 483 25 59| J-481
J-170 | Upper Zone false 1,000 815 25 381J4-565
J-172 | Upper Zong| true 1,000 1,794 25 341 J-481
J-173 [ Upper Zone false 1,000 109 25 65 J-432
J-174 | Upper Zong false 1,000 563 34 251 J-48
J-175 | Upper Zone false 1,000 120 25 651 J-432
J-176 | Zone-1 false 1,000 45 25 30| J-694
J-177 | Zone-1 false 1,000 129 26 25]J-176
J-179 | Zone-1 true 1,000 3,607 26 25]J-58
J-180 | Zone-1 true 1,000 4,000 42 29]J-694
J-181 | Zone-1 true 2,250 4,000 56 29| J-694
J-182 | Zone-1 false 1,000 115 25 30| J-694
J-184 | Zone-1 false 1,000 127 25 30| J-694
J-185 | Zone-1 false 1,000 62 25 30| J-694
J-186 | Zone-1 true 2,250 3,471 25 251J-185
J-187 [ Zone-1 true 1,000 4,000 55 291 J-694
J-188 | Zone-1 false 1,000 290 25 30| J-694
J-192 | Upper Zone true 1,000 2,644 25 271J-194
J-193 | Upper Zone false 1,000 107 25 65]J-432
J-194 | Upper Zone true 1,000 2,525 25 281J-192
J-195 | Zone-1 false 1,000 139 25 30} J-694
J-197 | Zone-1 true 3,000 3,527 25 251J-198
J-198 | Zone-1 false 1,000 425 25 30| J-694
J-199 | Zone-1 true 1,000 3,375 25 25]J-146
J-200 | Zone-1 false 1,000 330 25 30| J-694
J-202 | Zone-1 false 1,000 375 25 30| J-694
J-203 | Zone-1 true 1,000 2,184 25 25(4-202
J-204 | Zone-1 false 2,250 228 25 27(J-205
J-205 | Zone-1 false 1,000 187 25 30| J-694
J-206 | Upper Zone] true 1,000 2,771 26 251.-326
J-207 | Upper Zoneg] true 1,000 2,774 26 25]J-326
J-208 [ Upper Zone false 1,000 276 25 64|J-432
J-209 | Zone-1 false 1,000 401 25 26|J-89
J-210 | Zone-1 true 1,332 26 251 J4-660
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Scenario: AFF w/ Schedule M

Fire Flow Analysis
Fire Flow Report

Label Zone Satisfies | Needed | Available |Calculated|Calculated | Minimum

Fire Flow [Fire Flow Fire Residual | Minimum | Zone

Constraints?| (gpm) Flow Pressure Zone Junction
(gpm) (psi) Pressure
(psi)

J-211 | Zone-1 false 1,000 470 25 30} J-694
J-217 | Upper Zone false 1,000 903 25 52} J-481
J-219 | Zone-1 true 1,000 1,435 25 25]J-251
J-220 [ Zone-1 frue 1,000 4,000 39 29]J-694
J-221 [ Zone-1 false 1,000 706 25 30| J-694
J-222 | Zone-1 true 1,000 2,464 25 25| J-221
J-223 | Zone-1 false 1,000 745 25 301J-694
J-224 | Zone-1 true 1,000 2,577 25 251J4-223
J-225 | Zone-1 false 1,000 732 25 30]J-694
J-226 | Zone-1 true 1,000 2,754 25 25]J-225
J-227 | Zone-1 false 1,000 939 25 29| J-694
J-228 | Zone-1 true 1,000 4,000 40 29| J-694
J-229 | Zone-1 true 1,000 2,904 25 25]J-230
J-230 | Zone-1 false 1,000 855 25 30} J-694
J-231 | Zone-1 false 1,000 728 25 30} J-694
J-232 [ Zone-1 false 1,000 623 25 30| J-694
J-234 | Zone-1 false 1,000 728 25 30| J-694
J-235 | Zone-1 false 1,000 732 25 30| J-694
J-236 | Zone-1 false 1,000 688 25 30| J-694
J-237 | Zone-1 frue 1,000 4,000 34 29]J-694
J-238 [ Zone-1 false 1,000 756 25 30} J-694
J-239 | Zone-1 false 1,000 688 25 30]J-694
J-240 | Zone-1 true 1,000 1,712 25 25(J-239
J-241 | Zone-1 true 1,000 1,136 25 29(J-694
J-242 | Zone-1 true 1,000 4,000 38 29| J-694
J-243 | Zone-1 true 1,000 4,000 37 29| J-694
J-244 | Zone-1 false 1,000 721 25 30| J-694
J-245 | Zone-1 true 1,000 4,000 38 29 J-694
J-246 | Zone-1 true 1,000 1,084 25 291 J-694
J-247 | Zone-1 false 1,000 919 25 291J4-694
J-248 | Zone-1 true 1,000 1,725 25 25(J-247
J-249 | Zone-1 true 1,000 2,491 26 25| J-250
J-250 [ Zone-1 true 1,000 1,017 25 29]J-694
J-251 | Zone-1 false 1,000 701 25 30| J-694
J-252 | Zone-1 false 2,250 384 25 30| J-694
J-253 | Zone-1 true 1,000 1,663 25 25} J-641
J-254 | Zone-1 false 1,000 364 25 30]J-694
J-255 | Zone-1 frue 2,250 3,703 25 291J-186
J-256 | Zone-1 false 1,000 415 25 25(4-27
J-257 | Zone-1 false 1,000 695 28 25(J4-27
J-258 | Zone-1 true 2,250 3,358 28 25|J-27
J-262 | Zone-1 true 1,000 4,000 30 29| J-694
J-263 | Zone-1 false 2,250 1,370 25 25)4-182
J-265 [ Zone-1 true 2,250 4,000 56 291J-694
J-268 | Zone-1 true 1,000 2,554 25 291J-694
J-269 | Upper Zone true 1,000 1,094 25 261 J-94
J-270 | Upper Zone true 1,000 2,983 28 25 J-611
J-273 | Upper Zone true 1,000 2,154 27 25]J-275
J-275 | Upper Zone] false 1,000 523 25 57| J-481
J-276 | Upper Zong] false 1,000 415 25 58| J-481
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Scenario: AFF w/ Schedule M
Fire Flow Analysis
Fire Flow Report

Label Zone Satisfies | Needed |Available |Calculated|Calculated|Minimum

Fire Flow |Fire Flow Fire Residual | Minimum | Zone

Constraints?| (gpm) Flow Pressure Zone Junction
(gpm) (psi) Pressure
(psi)

J-278 | Upper Zong| true 1,000 2,301 39 25(J-276
J-280 | Zone-1 true 1,000 4,000 48 29| J-694
J-281 | Zone-1 true 1,000 2,186 25 25]J-200
J-286 | Zone-1 false 1,000 589 25 30} J-694
J-287 | Zone-1 false 1,000 689 25 301J-694
J-289 | Zone-1 true 2,250 4,000 49 291J-694
J-290 | Upper Zone| true 1,000 2,918 25 26(J-170
J-291 | Zone-1 false 3,000 1,417 25 29| J-694
J-292 | Zone-1 false 3,000 2,369 25 25| J-291
J-293 | Zone-1 true 1,000 1,987 25 29| J-694
J-294 | Zone-1 true 1,000 2,309 25 261 J-28
J-295 | Zone-1 false 1,000 682 26 25} J-660
J-296 | Zone-1 false 1,000 111 25 30| J-694
J-297 | Zone-1 true 2,250 4,000 40 29| J-694
J-298 | Zone-1 true 2,250 3,487 25 29| J-694
J-299 | Zone-1 true 3,000 4,000 43 29| J-694
J-300 | Zone-1 true 1,000 4,000 36 29| J-694
J-301 | Zone-1 true 1,000 4,000 36 29| J-694
J-302 | Zone-1 true 1,000 2,519 25 29} J-694
J-303 | Zone-1 true 1,000 4,000 46 291 J-694
J-304 | Zone-1 true 1,000 4,000 45 291 J-694
J-308 | Zone-1 true 1,000 4,000 53 291J-694
J-309 | Zone-1 true 2,250 2,263 25 29| J-694
J-310 | Zone-1 false 2,250 1,865 25 29| J-694
J-311 | Zone-1 false 2,250 1,711 25 29| J-694
J-312 | Zone-1 false 1,000 977 25 29| J-694
J-313 | Zone-1 true 1,000 1,921 25 25]J-312
J-314 | Zone-1 false 2,250 1,661 25 291J-694
J-315 | Zone-1 true 1,000 2,403 25 251J-202
J-316 | Zone-1 true 2,250 4,000 57 29]J-694
J-317 | Zone-1 true 1,000 1,486 25 29}.J-694
J-318 | Upper Zong true 1,000 1,676 25 501 J-481
J-319 [Upper Zone true 1,000 2,872 25 29| J-485
J-320 | Upper Zone true 1,000 1,326 25 55| J-481
J-321 | Upper Zoneg true 1,000 2,389 46 25(J-320
J-322 | Upper Zong true 1,000 3,326 28 25| J-485
J-324 | Zone-1 true 1,000 4,000 43 29| J-694
J-325 | Upper Zone true 1,000 2,653 25 33| J-328
J-326 | Upper Zong| true 1,000 2,709 25 281J-328
J-327 | Upper Zong true 1,000 1,521 25 291.J-328
J-328 [ Upper Zong true 1,000 1,693 25 261J-327
J-329 | Upper Zone true 1,000 2,771 28 25]J-335
J-333 | Upper Zoneg true 1,000 1,751 31 25(J-590
J-334 | Upper Zoneg true 1,000 1,740 27 25(J-143
J-335 | Upper Zone true 1,000 1,564 25 36|J-477
J-336 | Upper Zone true 1,000 1,651 25 33| J-636
J-337 | Upper Zone| true 1,000 1,683 27 25| J-636
J-339 | Upper Zong true 1,000 2,714 28 251 J-636
J-341 | Upper Zone true 1,000 2,248 28 251 J-276
J-342 | Zone-1 true 1,000 1,990 25 291J-694
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Scenario: AFF w/ Schedule M

Fire Flow Analysis
Fire Flow Report

Label Zone Satisfies | Needed | Available | Calculated|Calculated | Minimum

Fire Flow |Fire Flow| Fire Residual | Minimum | Zone

Constraints?| (gpm) Flow Pressure Zone Junction
(gpm) (psi) Pressure
(psi)

J-343 | Zone-1 true 1,000 2,783 25 251 J-605
J-346 | Zone-1 true 1,000 2,171 25 29} J-694
J-349 | Zone-1 true 1,000 2,086 25 29]J-694
J-351 | Zone-1 true 2,250 2,587 25 25]J-353
J-353 | Zone-1 false 2,250 1,434 25 29| J-694
J-356 | Zone-1 true 3,000 4,000 55 291J4-694
J-358 | Zone-1 false 2,250 1,940 27 25} J-353
J-359 | Zone-1 true 2,250 4,000 68 29]J-694
J-360 | Zone-1 true 2,250 4,000 62 29]J-694
J-362 | Zone-1 true 1,000 1,429 26 25(J-124
J-364 | Zone-1 true 3,000 4,000 60 291 J-694
J-365 | Zone-1 true 1,000 2,585 25 29} J-694
J-367 | Zone-1 false 2,250 265 25 26| J-204
J-368 | Zone-1 false 1,000 283 25 25]J-369
J-369 | Zone-1 false 2,250 283 25 25| J4-367
J-370 | Zone-1 true 1,000 2,770 25 26 J-293
J-371 | Zone-1 frue 2,250 3,470 25 29} J-694
J-372 | Zone-1 true 2,250 3,620 25 29|4-375
J-374 | Zone-1 true 2,250 4,000 45 29(J-694
J-375 | Zone-1 true 2,250 3,622 25 25| J-412
J-376 | Zone-1 frue 1,000 4,000 70 291 J-694
J-378 | Zone-1 true 2,250 4,000 69 29(J-694
J-379 | Zone-1 true 1,000 2,102 25 25(J-412
J-380 | Zone-1 true 3,000 4,000 58 29| J-694
J-387 | reservoir an false 1,000 0 20 17 J-635
J-388 | Zone-1 true 1,000 3,355 25 291 J-694
J-389 | Zone-1 true 1,000 3,323 25 291 J-694
J-390 | Zone-1 true 1,000 3,922 25 28| J-501
J-391 | Zone-1 true 1,000 3,888 25 28| J-504
J-392 | Zone-1 true 1,000 4,000 32 29| J-694
J-393 | Zone-1 true 1,000 1,453 25 29} J-694
J-394 | Zone-1 true 2,250 3,323 25 281 J-538
J-395 | Zone-1 true 2,250 4,000 41 29| J-694
J-396 | Zone-1 false 2,250 1,518 25 29| J-694
J-398 | Zone-1 true 2,250 4,000 39 29| J-694
J-399 | Zone-1 true 2,250 4,000 39 29| J-694
J-400 | Upper Zoneg true 1,000 1,374 25 411 J-588
J-401 | Zone-1 true 3,000 4,000 52 291 J-694
J-402 | Zone-1 true 1,000 2,498 25 29| J-694
J-403 | Zone-1 true 1,000 2,444 25 29| J-694
J-404 | Zone-1 true 1,000 4,000 54 29]J-694
J-405 | Zone-1 true 1,000 1,598 25 291 J-694
J-406 | Zone-1 true 1,000 3,018 26 251 J-405
J-407 | Zone-1 false 3,000 1,507 26 25].J-408
J-408 | Zone-1 false 3,000 1,123 25 29].J-694
J-409 | Zone-1 true 2,250 4,000 69 29| J-694
J-410 | Zone-1 true 1,000 1,416 25 29| J-694
J-411 | Zone-1 true 1,000 1,757 25 251 J-412
J-412 1 Zone-1 true 1,000 1,345 25 291J-694
J-413 | Zone-1 true 1,000 4,000 57 29| J-694
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Scenario: AFF w/ Schedule M
Fire Flow Analysis
Fire Flow Report

Label Zone Satisfies | Needed | Available | Calculated| Calculated | Minimum

Fire Flow [Fire Flow Fire Residual | Minimum | Zone

Constraints? (gpm) Flow Pressure Zone Jungction
(gpm) (psi) Pressure
{psi)

J-414 | Zone-1 true 1,000 4,000 25 29| J-694
J-415 | Zone-1 true 1,000 3,130 26 25| J-418
J-416 | Zone-1 true 1,000 4,000 52 291 J-694
J-417 | Zone-1 true 1,000 4,000 55 29} J-694
J-418 | Zone-1 true 1,000 1,705 25 291.J-694
J-419 | Zone-1 true 1,000 4,000 57 29| J-694
J-420 | Zone-1 true 1,000 1,011 25 30| J-694
J-421 | Zone-1 true 2,250 4,000 56 29| J-694
J-422 | Zone-1 true 1,000 3,024 25 29| J-694
J-429 | Zone-1 true 1,000 4,000 71 29} J-694
J-432 | Upper Zong| true 1,000 3,663 25 63]J-208
J-433 | Upper Zone) true 1,000 1,166 27 251J-590
J-436 | Upper Zone| true 1,000 2,028 36 25]J-335
J-437 | Upper Zone true 1,000 2,013 25 25(J-400
J-439 | Upper Zone true 1,000 2,053 33 25(J-335
J-440 | Upper Zone| true 1,000 2,232 31 251J-335
J-445 | Zone-1 true 1,000 4,000 37 291 J-694
J-446 | Zone-1 true 1,000 3,310 25 26}J-23
J-447 | Zone-1 true 1,000 3,091 25 29]J-694
J-448 | Zone-1 false 2,250 1,521 28 25| J-44
J-450 | Zone-1 false 1,000 457 25 26| J-369
J-451 | Zone-1 true 2,250 4,000 38 29| J-694
J-452 | Zone-1 true 1,000 2,942 25 271J-294
J-453 | Zone-1 true 1,000 3,069 25 291 J-694
J-454 | Zone-1 true 2,250 2,277 25 291.J-694
J-455 | Zone-1 true 1,000 1,186 25 301J-694
J-458 | Zone-1 true 2,250 4,000 68 29]J-694
J-459 | Zone-1 true 1,000 2,661 25 29]J-694
J-460 | Zone-1 true 2,250 4,000 40 29| J-694
J-461 | Zone-1 true 1,000 4,000 44 29]J-694
J-462 | Zone-1 true 1,000 4,000 32 29} J-694
J-463 | Zone-1 true 1,000 4,000 32 291 J-694
J-464 | Zone-1 true 1,000 4,000 36 29} J-694
J-465 | Zone-1 true 1,000 4,000 43 29| J-694
J-466 | Zone-1 true 3,000 4,000 53 29].J-694
J-467 | Zone-1 true 1,000 4,000 48 29]J-694
J-468 | Zone-~1 true 3,000 4,000 59 29| J-694
J-469 | Zone-1 true 3,000 4,000 57 29| J-694
J-470 | Zone-1 true 1,000 4,000 67 291 J-694
J-471 | Zone-1 true 1,000 4,000 70 29]J-694
J-472 | Zone-1 true 1,000 4,000 73 291J-694
J-474 | Zone-1 true 1,000 4,000 47 29| J-694
J-475 | Upper Zone| true 1,000 2,262 29 25]J4-335
J-476 | Upper Zone true 1,000 1,685 30 25]J-335
J-477 | Upper Zone true 1,000 1,606 25 30| J-335
J-478 | Zone-1 true 1,000 4,000 44 291 J-694
J-480 | Upper Zong true 1,000 2,204 30 251 J-481
J-481 | Upper Zone| true 1,000 1,089 25 26} J-483
J-483 [ Upper Zone true 1,000 1,089 25 25} J-481
J-484 | Upper Zone| true 1,000 2,745 40 25(J-320
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Scenario: AFF w/ Schedule M

Fire Flow Analysis
Fire Flow Report

Label Zone Satisfies | Needed [ Available |Calculated|Calculated | Minimum

Fire Flow |Fire Flow Fire Residual | Minimum | Zone

Constraints?| (gpm) Flow Pressure Zone Junction
(gpm) (psi) Pressure
(psi)

J-485 | Upper Zone true 1,000 2,797 25 271J4-325
J-486 | Zone-1 true 1,000 4,000 34 291 J-694
J-487 | Zone-1 true 1,000 4,000 38 291 J-694
J-488 | Zone-1 true 1,000 2,370 25 291 J-694
J-489 | Upper Zone true 1,000 4,000 44 44 J-481
J-490 | Zone-1 true 1,000 4,000 45 29| J-694
J-491 | Zone-1 true 1,000 4,000 41 29| J-694
J-492 | Zone-1 true 1,000 4,000 33 29| J-694
J-493 | Zone-1 true 1,000 4,000 41 29} J-694
J-494 | Zone-1 true 1,000 4,000 39 29} J-694
J-495 | Zone-1 true 1,000 4,000 40 29| J-694
J-496 | Zone-1 true 1,000 3,014 25 29| J-694
J-497 | Zone-1 true 1,000 4,000 29 29| J-694
J-498 | Zone-1 true 1,000 4,000 37 291 J-694
J-499 | Zone-1 true 1,000 4,000 43 291 J-694
J-500 | Zone-1 true 1,000 2,486 25 29| J-694
J-501 | Zone-1 true 1,000 3,653 25 25]J4-500
J-502 { Zone-1 true 1,000 3,414 26 25|J-504
J-503 | Zone-1 true 2,250 4,000 41 29| J-694
J-504 | Zone-1 true 1,000 2,297 25 29| J-694
J-505 | Zone-1 true 1,000 4,000 42 29| J-694
J-507 | Zone-1 true 1,000 2,313 25 27J-639
J-508 | Zone-1 true 1,000 2,203 25 25 J-515
J-509 | Zone-1 true 1,000 2,460 25 25| J-638
J-510 | Zone-1 true 1,000 2,444 25 261 J-507
J-511 | Zone-1 true 1,000 2,781 26 25]J-639
J-512 | Zone-1 true 1,000 2,492 25 271J-510
J-515 | Zone-1 true 1,000 1,999 25 29| J-694
J-516 | Zone-1 true 1,000 4,000 47 29| J-694
J-517 | Zone-1 true 1,000 4,000 54 29| J-694
J-519 | Zone-1 true 1,000 4,000 29 281 J-629
J-520 | Zone-1 true 1,000 3,970 26 251J-184
J-521 | Zone-1 true 1,000 3,737 32 25} J-44
J-523 | Zone-1 true 1,000 4,000 37 29| J-694
J-526 | Zone-1 true 2,250 4,000 60 29| J-694
J-527 | Zone-1 true 3,000 4,000 59 29| J-694
J-529 | Zone-1 true 3,000 4,000 58 29]J-694
J-530 | Zone-1 true 3,000 4,000 52 291 J-694
J-531 | Zone-1 true 1,000 4,000 58 29| J-694
J-532 | Zone-1 true 3,000 4,000 63 29| J-694
J-533 | Zone-1 true 2,250 4,000 68 29| J-694
J-534 | Zone-1 true 3,000 4,000 58 29| J-694
J-536 | Zone-1 true 2,250 4,000 62 291 J-694
J-538 | Zone-1 true 2,250 3,393 25 251 J-394
J-540 | Zone-1 false 2,250 478 25 251 J-252
J-541 | Zone-1 true 2,250 4,000 41 29| J-694
J-542 | Zone-1 true 2,250 4,000 43 29| J-694
J-543 | Zone-1 true 2,250 4,000 36 29| J-694
J-544 | Zone-1 true 2,250 4,000 37 29|J-694
J-545 | Zone-1 true 2,250 4,000 44 291 J-694
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Scenario: AFF w/ Schedule M
Fire Flow Analysis
Fire Flow Report

Label Zone Satisfies | Needed | Available | Calculated| Calculated | Minimum

Fire Flow [Fire Flow Fire Residual | Minimum | Zone

Constraints?} (gpm) Flow Pressure Zone Junction
(gpm) (psi) Pressure
(psi)

J-546 | Upper Zone true 1,000 3,253 27 251 J-616
J-547 | reservoir an false 1,000 0 30 17| J-635
J-548 | Zone-1 true 1,000 1,672 25 291J-694
J-549 | Zone-1 true 2,250 4,000 56 291 J-694
J-550 | Zone-1 true 2,250 4,000 56 291 J-694
J-551 | Zone-1 true 2,250 4,000 55 291 J-694
J-552 | Zone-1 true 1,000 4,000 28 291 J-669
J-553 | Zone-1 true 2,250 4,000 58 291.J-694
J-554 | Zone-1 true 2,250 4,000 57 29(J-694
J-555 | Upper Zone| true 1,000 1,605 25 48(J-335
J-556 | Zone-1 true 1,000 4,000 55 29| J-694
J-557 | Zone-1 true 3,000 4,000 51 29(J-694
J-558 | Zone-1 true 2,250 3,635 25 26(J-134
J-559 | Zone-1 true 2,250 4,000 57 29| J-694
J-560 | Zone-1 true 2,250 4,000 58 291 J-694
J-561 | Zone-1 true 1,000 4,000 54 291 J-694
J-562 | Zone-1 true 2,250 4,000 57 291 J-694
J-563 | Zone-1 true 1,000 1,367 26 251.J-408
J-564 | Zone-1 true 1,000 4,000 43 29} J-694
J-565 | Upper Zone false 1,000 391 25 60| J-481
J-566 | Upper Zone true 1,000 1,698 28 25| J-636
J-567 | Zone-1 true 1,000 4,000 48 29(J-694
J-568 | Zone-1 true 1,000 4,000 31 29| J-694
J-569 | Zone-1 true 1,000 4,000 47 29| J-694
J-570 | Zone-1 true 1,000 1,130 25 29| J-694
J-571 | Zone-1 true 1,000 4,000 71 29| J-694
J-572 | Zone-1 true 1,000 2,812 25 29| J-694
J-573 | Zone-1 true 1,000 1,859 25 29| J-694
J-574 | Upper Zong| true 1,000 2,470 25 37]J4-335
J-575 | Zone-1 true 3,000 4,000 55 29| J-694
J-576 | Zone-1 true 3,000 4,000 49 29} J-694
J-577 | Zone-1 true 1,000 4,000 27 29} J-694
J-578 | Zone-1 frue 1,000 4,000 37 291 .J-694
J-579 | Zone-1 true 1,000 4,000 74 291 J-694
J-580 | Upper Zone] true 1,000 1,114 28 251.J-593
J-581 | Upper Zong true 1,000 1,092 25 251 J-593
J-582 | Upper Zone] true 1,000 1,082 26 251 J-593
J-583 | Zone-1 true 3,000 4,000 62 291.J-694
J-584 | Zone-1 true 3,000 4,000 63 291J-694
J-585 | Zone-1 true 2,250 4,000 59 29| J-694
J-586 | Zone-1 frue 1,000 4,000 49 29| J-694
J-587 | Upper Zone true 1,000 1,553 26 25(J-400
J-588 | Upper Zone true 1,000 1,653 25 25(J-400
J-589 | Upper Zone true 1,000 1,554 26 25(J-400
J-590 | Upper Zone] true 1,000 1,164 25 26| J-593
J-591 | Zone-1 true 1,000 4,000 76 29| J-694
J-592 | Zone-1 true 1,000 4,000 77 29(J-694
J-593 | Upper Zone true 1,000 1,065 25 29(J-582
J-594 | Zone-1 true 2,250 4,000 69 29| J-694
J-595 | Zone-1 true 1,000 4,000 72 29| J-694
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w:\. . \2005 stayton water master plan wed Keller Associates WaterCAD v8.5 [6.5120]
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Scenario: AFF w/ Schedule M
Fire Flow Analysis
Fire Flow Report

Label Zone Satisfies | Needed | Available | Calculated| Calculated|Minimum

Fire Flow |Fire Flow| Fire Residual | Minimum | Zone

Constraints?| (gpm) Flow Pressure Zone Junction
(gpm) (psi) Pressure
(psi)

J-596 | Zone-1 true 2,250 4,000 57 29| J-694
J-597 | Zone-1 true 1,000 4,000 57 29| J-694
J-598 | Zone-1 true 1,000 4,000 57 29| J-694
J-599 | Zone-1 true 1,000 4,000 58 29| J-694
J-600 | Zone-1 true 1,000 4,000 58 291 J-694
J-601 | Zone-1 true 2,250 4,000 63 29]J-694
J-602 | Upper Zong| true 1,000 1,097 27 251J-593
J-603 | Upper Zone) true 1,000 2,949 28 25|J-611
J-604 | Zone-1 false 1,000 23 25 30| J-694
J-605 | Zone-1 false 1,000 18 25 30| J-694
J-606 | Upper Zoneg true 1,000 2,522 28 251J-611
J-607 | Zone-1 false 1,000 14 25 30{J-694
J-608 | Zone-1 true 1,000 3,214 26 251 J-607
J-609 | Zone-1 true 1,000 4,000 72 29} J-694
J-610 | Zone-1 true 3,000 4,000 41 291J-694
J-611 | Upper Zone true 1,000 1,477 25 41(J-481
J-612 | Upper Zoneg true 1,000 2,985 25 26| J-616
J-613 | Upper Zone true 1,000 2,944 25 25| J-485
J-614 | Upper Zong| true 1,000 2,730 25 34(J-612
J-615 | Upper Zone true 1,000 2,793 27 25(J-616
J-616 | Upper Zone true 1,000 2,472 25 381J-615
J-617 | Upper Zone true 2,500 2,763 25 3314J-290
J-618 | Upper Zoneg true 1,000 2,954 26 25(J-617
J-619 | Upper Zone true 1,500 1,837 25 39(J-481
J-620 { Zone-1 true 2,250 4,000 26 27| J-56
J-621 | Zone-1 true 1,000 4,000 45 29| J-694
J-622 | Upper Zone true 1,000 2,053 27 25]J-617
J-623 | Zone-1 true 1,000 3,409 25 25| J-626
J-624 | Zone-1 false 1,000 131 25 281J-126
J-625 | Zone-1 true 1,000 4,000 53 291 J-694
J-626 | Zone-1 false 2,250 1,387 25 291 J-694
J-627 | Upper Zong| false 1,000 802 25 541J-481
J-628 | Zone-1 true 1,000 4,000 50 29| J-694
J-629 | Zone-1 true 1,000 2,832 25 29| J-694
J-630 | Zone-1 false 1,000 2086 25 25| J-151
J-631 | Upper Zong true 1,000 2,273 31 25| J-481
J-632 | Zone-1 true 1,000 2,129 25 29| J-694
J-633 | reservoir an false 1,000 0 90 17 [ J-635
J-634 | Zone-1 true 1,000 2,910 25 291 J-694
J-635 | reservoir an false 1,000 0 17 201} J-387
J-636 [ Upper Zone true 1,000 1,615 25 291 J-655
J-637 | Upper Zone| true 1,000 2,281 30 251 J-481
J-638 | Zone-1 true 1,000 2,299 25 26| J-508
J-639 | Zone-1 true 1,000 2,168 25 27| J-508
J-640 | Zone-1 true 1,000 4,000 33 29| J-694
J-641 | Zone-1 false 1,000 690 25 26| J-540
J-642 | Zone-1 true 3,000 4,000 65 29| J-694
J-643 | Zone-1 true 3,000 4,000 55 29| J-694
J-644 | Zone-1 true 1,000 1,785 26 25]J-624
J-645 | Zone-1 true 1,000 4,000 71 291 .J-694
Title: Statyton Water Model Project Engineer: Jim Keller
w\.. \2005 stayton water master plan.wcd Keller Associates WaterCAD v6.5 [6.5120]
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Scenario: AFF w/ Schedule M
Fire Flow Analysis
Fire Flow Report

Label Zone Satisfies | Needed | Available | Calculated| Calculated | Minimum

Fire Flow |Fire Flow Fire Residual | Minimum | Zone

Constraints?| (gpm) Flow | Pressure Zone | Junction
(gpm) (psi) Pressure
(psi)

J-646 | Zone-1 true 1,000 4,000 42 29| J-694
J-647 | Zone-1 true 1,000 4,000 63 291J-694
J-648 | Zone-1 true 1,000 4,000 264 29]J-694
J-649 | Zone-1 true 1,000 4,000 50 29| J-694
J-650 [ Zone-1 true 1,000 1,734 25 291 J-694
J-651 | Upper Zoneg true 1,000 1,878 36 25(J-335
J-652 | Upper Zone true 1,000 1,785 26 25| J-335
J-653 [ Upper Zone false 1,000 928 25 341J-140
J-654 | Zone-1 true 1,000 2,156 25 29| J-694
J-655 | Upper Zone true 1,000 1,660 26 25} J-636
J-656 | Upper Zone true 1,000 1,089 47 25| J-481
J-657 | Upper Zone false 1,000 802 25 54| J-481
J-658 | Zone-1 true 1,000 2,400 25 291 J-694
J-659 | Zone-1 false 1,000 468 25 30| J-694
J-660 | Zone-1 faise 1,000 489 25 30| J-694
J-661 | Zone-1 true 1,000 4,000 73 291 J-694
J-669 | Zone-1 true 1,000 3,644 25 281J-394
J-674 | Zone-1 true 1,000 4,000 45 291 J-694
J-680 | Zone-1 true 1,000 4,000 52 29]J-694
J-682 | Zone-1 true 1,000 2,705 33 25| J-658
J-687 | Zone-1 true 1,000 4,000 29 291 J-694
J-694 | Zone-1 true 1,000 4,000 29 37|J-195
J-699 | Zone-1 true 1,000 4,000 247 29| J-694
Title: Statyton Water Model Project Engineer: Jim Keller
wi\...\2005 stayton water master plan wcd Keller Associates WaterCAD v6.5 [6.5120]
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Estimated Replacement Cost

Size Cost/Foot

8-inch $ 105
10-inch 3 110
12-inch $ 130
16-inch  $ 155
24-inch  § 195

Costs assume work is coordinated with street improvements and includes service repairs to meter, new valves,

20-Year Replacement Buget

Assumptions:

Replace all Steel, Cast Iron, Galvanized Iron, and Galvanized Steel

CITY OF STAYTON
Waterline Replacement Program

etc.

% of Asbestos Cement Pipelines To Replace 25%
Replacement Costs:
Size AC Cl DI Gl GST PVC Steel Total
<4 3 32524 % - 3 - $659,190 | $15855] 3% - $ 529,620 1,237,189
4 $ 155741 1% - 3 - 3 - $ - 3 - $ 279,300 435,041
6 $ 6896401 % - $ - $ - $ - $ - $ 398,160 1,087,800
8 $ 33408418 - $ - $1302001% - 3 - $ 325,605 789,889
10 $ 634370]| 3732601} % - 3 - 3 - $ - $ - 707,630
12 $ 231,140 $64610]1% - $ - $ - $ - $ 297,050 592,800
14 $ 27629(8 - $ - 3 - 3 - 3 - $ - 27,629
16 $ - $ - 3 - $ - 3 - $ - $ - -
18 $ - $ - $ - 3 - $ - 5 - 3 - -
20 $ - 3 - 3 - $ - 3 - 3 - $ - -
24 $ - $ - $ - $ - $ - $ - $ 103,935 103,935
Total 2,105,128 | 137,870 - 789,390 15,855 - 1,933,670 4,981,913
Annual Cost (2005 dollars) = Total Cost Divided by 20-years $ 249,000
rounded

Notes:

The remaining life of the AC pipe is uncertain. There are only a few known problem areas, but much of the
pipeline appears to be in fairly good conditions. The condition of the AC pipe should be reevulated periodically to

fine-tune the replacement schedule.
The City should also use the results of the leak detection study to prioritize pipeline repair sections.

V:\Projects\103002\Design\Summary of Pipe Data and Replacement Cétefk



Water Lines to Be Replaced

Existing Pipelines

CITY OF STAYTON
Waterline Replacement Program

Length of Pipe (ft)
Size AC Cl DI Gl GST PVC Steel Total
<4 1,658 - 63 6,943 151 7,190 11,584 27,589
4 5,933 - 613 - - 1,322 19,446 27,314
6 32,057 - 18,167 - - 4712 6,436 61,372
8 13,430 - 16,271 1,240 - 5235 3,101 39,277
10 23,578 666 1,818 - - 1,859 - 27,921
12 7,112 497 14,031 - - - 2,285 23,925
14 713 - - - - - - 713
16 - - 8,457 - - - - 8,457
18 - - 3,477 - - - - 3,477
20 - - 8,977 - - - - 8,977
24 - - 20 - - - 533 553
™ Total 84,481 1,163 71,894 8,183 151 20,318 43,385 229,575
Pipelines to be Replaced or Abandoned with Planned Improvements
Length of Pipe (ft)
Size AC Cl Di Gl GST PVC Steel Total
<4 419 665 12 6,540 7,636
4 335 1,322 16,786 18,443
6 5,785 2,644 8,429
8 703 703
10 510 510
12 -
14 -
16 -
18 -
20 -
24
™ Total 7,417 - 335 665 - 1,334 25,970 35,721
Remaining Length of Pipeline to Be Replaced within next 20 to 40 years
Size AC Cl Di Gl GST PVC Steel Total
<4 1,239 - 6,278 151 5,044 19,953
4 5933 - - - 2,660 8,871
6 26,272 - - - 3,792 52,943
8 12,727 - 1,240 - 3,101 38,574
10 23,068 666 - - - 27,411
12 7,112 497 - - 2,285 23,925
14 713 - - - - 713
16 - - - - - 8,457
18 - - - - - 3,477
20 - - - - - 8,977
24 - - - - 533 553
Total 77,064 1,163 71,559 7,518 151 18,984 17,415 193,854

*No replacement of DI or PVC anticipated aside from that required for the planned improvements

V:\Projects\103002\Design\Summary of Pipe Data and Replacement Cob©ii
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Cost Opinion for Rehabilitation of the Regis Water Reservoir. To be use to refurbish the reservoir to obtain
at least ten years of additional safe service from the reservoir.

Item Description Amount

1 Temporary Relocation of Cell Antenna Equipment $8,500

2 Surface Preparation Inside and Out $34,000

3 Replace corroded bottom plates $22,000

4 Replace corroded anchor bolts $9,500

5 Modify foundation to improve drainage away from base plate $3,500

6 Paint inside and out $38,000

7 Administration and engineering $10,000

8 Contingency $10,000
Total $135,500
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City of Stayton, Oregon

INTRODUCTION

Economic & Financial Analysis (EFA), a consulting firm, was retained under subcontract to
Keller Associates, Inc. to prepare a water system capital improvements plan for the city of
Stayton, Oregon. In this Appendix, EFA presents the financial plan and cash-flow forecast. The
Improvement Plan identified $20.1 million of capital improvements needed over the next 20
years. These projects will be built to resolve existing deficiencies, replace facilities that are
nearing the end of their useful life, and expand the system to accommodate growth within the
City’s urban growth boundary.

This report develops a financing plan for the next 8 years, forecasts total annual costs and
revenue requirements from water rates, recommends a series of new debts and payoff of existing
debts, and recommends periodic rate increases. Two other reports will be presented separately:
a water rate analysis and a system development charge analysis.

This report contains 4 sections. Section 1 describes the schedule of construction for the most
urgently needed capital improvements for the foreseeable future (8 years). Section 2 presents a
least-cost financing plan for construction of urgently needed improvements, and a debt
management plan to minimize future annual debt service payments. Section 3 is a forecast of
cash flows for all water-related funds and a determination of revenue requirements from water
rates. Section 4 presents recommendations for water rate increases.

SCHEDULE OF CAPITAL IMPROVEMENTS

Table 1 shows the schedule of capital improvements and specifies in which fiscal year each of
the urgently needed capital improvements is to be constructed. Columns 1 and 2 describe the

particular capital improvement and if it is eligible for funding from the State of Oregon

Revolving Loan Fund (SRF). These projects qualify for loans at interest rates that are below
market rates, and SRF does not charge the City for any costs associated with securing the loan
(i.e., no closing costs, which are typically between 1.5 percent and 3 percent of the loan amount).
The City submitted the entire list of capital improvements to the SRF program, but only those
identified in Column 2 qualified for SRF funding.

Column 3 shows the project cost as estimated by Keller Associates, Inc. in 2005 dollars.
Columns 4 through 12 show the year in which the project is to be constructed and the cost
escalated 4.5 percent per year to account for inflation. For example, improvement number 13,
the Soda Ash Feed Modification project, is SRF eligible (column 2), is estimated to cost $39,500
(3) in 2005 dollars, and will be constructed in fiscal year 2009-10 at a cost of $49,200 (8).
Project numbers 27, 29 and 32 through 50 will be funded after the forecast horizon (2013-14) of
this financial plan.

Financial Plan for the Water Utility
Economic & Financial Analysis Page 1



City of Stayton, Oregon

The capital improvements planned between now and 2013-14 are beyond the City’s ability to
pay with cash. Based on the planned improvements two groupings of projects can be efficiently
financed with an SRF loan from the state, two revenue bonds, and cash reserves. The first group
of projects will be financed and constructed in the next 3 fiscal years, 2006-07 through 2008-09.
The second group of projects will be financed and constructed in fiscal years 2010-11 through
2013-14. Projects not financed will be paid from cash reserves that are generated from water
rate revenues after paying operating costs and debt service, and from the accumulation of system
development charge revenues.

Financial Plan for the Water Utility
Economic & Financial Analysis Page 2
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City of Stayton, Oregon

FINANCING PLAN

The financial plan will payoff one existing debt early, finish paying off the other existing debt on
schedule, divides the list of capital improvements to be built in the next 8 years into two groups,
and funds them from 3 new loans and cash reserves.

The water utility has two outstanding debts. One is a loan from the State of Oregon Special
Public Works Fund (SPWF) that 12 years ago lent the City money for capital improvements.
The City has 7 more years of payments owing on a balance of $253,466. This debt can be paid
off early without prepayment penalties. The City issued General Obligation (GO) Bonds in 1993
and refinanced those bonds at a lower interest rate in 2001. While eligible to be repaid by
assessing property taxes, the City pays annual debt service on these bonds from water rate and
SDC revenues. These bonds have 4 years remaining on a balance of $620,000 and cannot be
paid off early.

The capital improvements schedule shows the City will spend about $7.689 million on capital
improvements over the next 8 years. The financial plan is to borrow approximately $5.699
million for two separate groups of projects. The remaining $1.99 million will be paid from
accumulating cash reserves. The first group of projects to be financed will be those constructed
over the next 4 years beginning in fiscal year 2006-07. The second group will be those projects
constructed beginning in fiscal year 2010-11.

Group 1: FY 2006-7 through 2009-10

The first group of projects will cost $4.632 million. Table 2 shows both current debts and new
debts for the proposed first group of projects. EFA assumes the State of Oregon Revolving Loan
Fund (SRF) will lend the City $1.0 million at 4 percent interest per annum over a 20-year term.
This amount conservatively estimates how much the SRF may lead the City, as explained below.
Also, the City will issue $2.718 million in revenue bonds with a term of 25 years at 4.75 percent
interest. And the City will use about $915,000 in cash reserves to fund the rest of the first-group
projects.

About $1.58 million (in 20058%) of projects in the first group of projects qualify for SRF
financing. The SRF loan is less expensive than borrowing from the municipal bond market and,
to be conservative, we assume that the SRF will lend the City only $1.0 million in fiscal year
2006-07. The state lends the SRF money on a priority basis by project. Cities and water districts
apply for SRF funding and the state uses 6 criteria to rank projects for funding. The state
receives more applications than it has money available to fund; therefore, at the actual time the
City needs the money the state may not have sufficient money to fund all of Stayton’s qualified
projects. The criteria for funding are (a) risks to human health, (b) compliance with federal and
state water quality regulations, (c) community affordability, (d) cost effectiveness of the project,
(e) consolidation of two or more water supplies, and (f) readiness to proceed. After submitting
all of the $20.1 million of planned capital improvements, Stayton was notified that $1.58 million
of the projects qualified and may be funded beginning in fiscal year 2006-07. Approval and final

Financial Plan for the Water Utility
Economic & Financial Analysis Page 5



City of Stayton, Oregon

loan documents need to be consummated between the state and City before these funds will be
available to spend.

SRF has two loan programs, one for communities with high water rates relative to household
income (criteria “c” above) and one for all other applicants. The interest rate on the first
program is 1 percent and some of the loan may be forgiven (granted). The other program has an
interest rate equal to 80 percent of the current municipal bond rate. Neither loan program
charges closing or annual servicing fees. To be conservative, we assume Stayton will qualify for
the second loan program and that only $1.0 million will be funded by SRF. The current interest
rate for that program is approximately 4.0 percent and the term of the loan is a maximum of 20
years.

Table 2 Financing Assumptions--First Group of Capital Improvements (FY 2006-7 through 2009-10)

Avg. Annual
Principal Term Rate Debt Service
Current Debts
SPWF Loan (as of June 30, 2007) $253,466 7 5.19% $44,106
GO Bonds 1993 (as of June 30, 2007) 620,000 4 4.0% 170,099
Total Outstanding Debts $873,466 $214,205
New Debts
SRF Loan $1,000,000 20 4.00% $73,582
Revenue Bonds Series 2006 2,717,600 25 4.75% 188,017
Use of Cash Reserves 915,000
Total Construction Costs $4,632,600 $261,599
Total Principal Owing* $4,591,066 4.51% $475,804

Amounts are rounded to the nearest dollar.
* Excludes use of cash reserves

The City also will borrow from the municipal bond market by issuing $2.718 million in revenue
bonds. Most municipalities use this publicly traded market to obtain financing for revenue-
supported capital improvements. Stayton must follow the Uniform Revenue Bond Act of the
State of Oregon to legally authorize the sale of revenue bonds on the open market. (The SRF
program does not require conformity to the Bond Act.) The sale of revenue bonds requires an
opinion from a certified Bond Counsel licensed to practice in Oregon, and it must produce an
Official Statement (OS). The OS describes all of the pertinent details about the City, the use of
the funds obtained, financial feasibility, legal authority, political stability, and repayment plan.
We estimate these costs will be $100,000 (included in the amount of the Revenue Bonds Series
2006 on Table 2). The term of this bond will be 25 years at 4.75 percent interest cost per annum.
Our assumed rate of interest, term and closing costs are subject to daily changes in the market
and may differ when the bonds are actually issued.

Financial Plan for the Water Utility
Economic & Financial Analysis Page 6



City of Stayton, Oregon

The first group of projects will require the City to use about $915,000 of cash reserves over the
next 4 years to complete all of the projects. The cash reserves as of June 30, 2005 amounted to
$851,664. This amount coupled with net revenues resulting from future collection of system
development charges and net operating revenues from rate increases will allow the City to
maintain a cash balance of over $500,000 for unexpected costs.

The financing of the first group of projects will increase annual debt service from $214,205 to
$475,804. Since the revenue to pay this annual debt service comes primarily from water rate
revenues and secondarily from system development charge revenues, the City will have to
increase water rates.

Between fiscal year 2007-08 and fiscal year 2010-11, the City will payoff the SPWF loan early,
and the final payment on the General Obligation (GO) Bonds will be in fiscal year 2010-2011
(August 2010).

Group 2: FY 2010-11 through 2013-14

The second group of projects will be funded from a combination of loans and cash. We assume
the SRF program will not fund any of these projects since they did not rank highly in the state’s
evaluation. All of the borrowing will come from issuing revenue bonds in fiscal year 2010-11.
Table 3 shows the then current debts and the proposed $1.981 million in revenue bonds.

Table 3 Financing Assumptions--Second Group of Capital Improvements (FY 2010-11 through 2013-14)

Avg.
Annual
Debt
Principal Term Rate Service
Current Debts
SPWF Loan $0 0 0% $0
GO Bonds 1993 0 0 0%
Revenue Bonds 2006 (as of June 30, 2011) 2,464,540 21 4.77% 197,857
SRF 2006 (as of June 30, 2011) 857,396 16 4.00% 73,582
Total Qutstanding Debts $3,321,937 $271,439
New Debts
Revenue Bonds Series 2006 $1,980,950 25 5.00% $140,553
Use of Cash Reserves 1,076,100
Total Construction Costs $3,057,050 $140,553
Total Principal Owing* $5,302,887 4.73% $411,992

Amounts are rounded to the nearest dollar.
*Excludes use of cash reserves.

Financial Plan for the Water Utility
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City of Stayton, Oregon

Table 4 summarizes financing for the first and second groups of projects, and the changes in
loans, bonds, and debt service. After the two groups of projects are financed or paid for with
cash reserves, then the outstanding principal owing on all loans of the water utility will increase
from $873,466 as of June 30, 2005 to $5.303 million as of June 30, 2011. Correspondingly, the
annual debt service will increase from $214,205 to $411,992. In the process, the City will have
purchased $7.689 million of capital improvements to the water system.

Table 4 Financing Assumptions Summary Groups 1 and 2

First Group 2006-07 through 2008-09

Second Group 2010-11 through 2014

Avg. Avg.
Annual Annual
Debt Debt
Principal Term Rate Service Principal Term Rate Service

Current Debts

SPWF Loan $253,466 7 5.19%  $44,106 $0 0 0% $0

GO Bonds 1993 620,000 4 4.0% 170,099 0 0 0%

Revenue Bonds 2006 2,464,540 21 477% 197,857

SRF 2006 857,396 16 4.00% 73,582

Total Outstanding Debts $873,466 $214,205 $3,321,937 $271,439

New Debts

SRF Loan $1,000,000 20 4.00%  $73,582

Revenue Bonds Series 2006 2,717,600 25 4.75% 188,017 $1,980,950 25 5.00% $140,553

Use of Cash Reserves 915,000 1,076,100

Total Construction Costs ~ $4,632,600 $261,599 $3,057,050 $140,553

Total Principal Owing* $4,591,066 4.51% $475,804 $5,302,887 4.73% $411,992
Amounts are rounded to the nearest dollar.
* Excludes cash used for capital improvements.
Financial Plan for the Water Utility
Economic & Financial Analysis Page 8



City of Stayton, Oregon

CASH FLOW

The above schedule of capital improvements and financing assumptions, coupled with annual
operating and maintenance costs, determine the annual amount of cash needed from water rates
and system development charges. Figure 1 illustrates some key financial measures of the water

utility’s financial history and forecast.

Figure 1 Cash Flow History and Forecast

$2,500,000 - B
History ' Forecast
$2,000,000 - Net Op Income
= = Debt Service
Capital Expenditures
$1,500,000 -
Early Payoff of
SPWF Loan
$1,000,000 b First payment on Ist Financing
Package
. /
$500,000 - rd
L u e R Finad P GO Bond: irst P
— inal Payment ond; first Payment
\——._ New Revenue Bond
$0 ‘
N N O & X & o O X Y Q N v el U e}
N 3\ N O Q O N M Y M N D v \ \! A\
I S s S S S S S S U A D

Fiscal Year Ending June 30,

Figure 1 shows Net Operating Income (water rate revenues less operating costs) steadily

increases to exceed annual debt service. Net operating income must increase to pay annual debt
service on the new loans. Capital expenditures fluctuate as described in Table 1 above, and the
peaks correspond with the new loans in 2006-07 and in 2010-11. Noted are the early payoff of

the SPWF loan in 2008-09 and the final payment of the 1993 GO Bonds in 2009-10.

Table 5 shows a cash flow history of the water utility from 1996-97 through 2004-05.

Financial Plan for the Water Utility
Economic & Financial Analysis
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City of Stayton, Oregon

Table 5 and the corresponding data represented in Figure 1 are compiled from audited financial
statements and combine the water utility fund and the water SDC fund into the single cash flow
statement shown as Table 5. Table 5 contains 4 major sections: Cash flow from operating
activities, Cash flows from capital and capital-related activities, Cash flow from investing
activities, and Cash and investments (beginning July 1 of one year and ending June 30 of the
next year).

Cash flows from operating activities include all receipts collected from the sale of water to
customers and miscellaneous revenues. It also includes all operating costs for personnel,
materials and services, and administration. Overall, annual operating receipts have been
increasing less rapidly (4.86 percent) than operating costs (9.83 percent). As a result, the net
cash from operating activities has been decreasing at the rate of 11.5 percent per year since 1996-
97. This figure is important because the City uses net cash from operations to pay debt service
on its 2 existing debts and in the future on new debts. Past water rate increases and growth of the
customer base and water sales has kept receipts above expenditures (but by a declining margin)
since 2002-03.

Cash flows from capital and capital-related activities account for all capital related revenues and
expenditures. It has two primary sources of revenue: receipts from system development charges
(SDC), and loan and bond proceeds. The SDC receipts result from new building permits and
fluctuate from year to year. Over the history, the City has experienced relatively steady growth.
The City’s only borrowing activity over this short history was to refinance the 1993 GO bonds.
Expenditures include capital improvements and debt service on existing debts. Capital
expenditures fluctuate markedly from year to year in response to the amount of cash available
from loans, bonds, and cash reserves. Debt service varies annually, but only marginally. In
every year the sum of debt service and capital expenditures exceeds SDC and bond receipts. In
only 4 of the past 9 years, net cash from operating activities exceeded the debt service due in that
year. To maintain financial security in the utility, net cash from operations should equal or
exceed debt service in each year.

Cash flows from investing activities results from the City investing idle cash in interest bearing
securities—primarily the Local Government Investment Pool operated by the Treasurer of the
State of Oregon. The earnings vary with changes in interest rates and the amount of invested
cash.

Net income is the sum of net cash flows from operations, capital-related and investing activities.
In 5 of the past 9 years net income was negative—the utility spent more money in those years
than it took in from all sources of revenue. In those years, the utility’s cash and investments
decreased.

Cash and investments is the accumulation of net income since the creation of the water utility
funds. When net income is negative—ending cash and investments decrease; conversely, when
net income is positive—ending cash and investments increase. Since 1996-97, ending cash and
investments has increased an average of 1.44 percent per year.

Financial Plan for the Water Utility
Economic & Financial Analysis Page 11



City of Stayton, Oregon

The financial history indicates the utility needs to increase water rates to avoid running deficits
in future years.

Forecast cash flows are presented in Table 6 and Figure 1. Figure 1 illustrates the steady
increase in net operating income that until about 2010-11 is below annual debt service. Debt
service fluctuates because of new loans and payoff of existing loans. Capital expenditures also
fluctuate and coincide with revenues from new loans and bonds.

Table 6 shows Net Cash Flows from Operating Activities steadily increasing from 2005-06
through 2013-14. We assume that operating costs will increase 7.5 percent per year for
personnel and 5.0 percent per year for materials and services. Historically, personnel increased
about 6.0 percent per year and materials and services about 6.9 percent per year. Also, in
personnel, a new public works position is included at a cost of $60,000 per year beginning in
fiscal year 2007-08.

As explained in the next section, receipts from water rates increase due to growth at 2.4 percent
per year and due to rate increases ranging from 5 percent to 15 percent per year. The increases in
operating receipts exceed the increases in operating costs, so that net cash provided by operating
activities steadily increases to levels that exceed annual debt service.

Cash Flows from Capital & Capital-Related Activities includes SDC revenues, bond and loan
proceeds, capital expenditures, and annual debt service. Net cash from capital activities is
negative except in years that loan and bond proceeds are received.

Cash Flows from Investing Activities are positive throughout the forecast and contribute to Net
Income. Cash and Investments at the end of each year are above $500,000 in all but 3 years—
fiscal years 2008-09, 2009-10, and 2013-14. In these years, cash is used to make capital
improvements.

The bottom of Table 6 shows two other features of the proposed revenue bonds—a bond reserve
and debt coverage ratio. The bond holders (lenders) usually require the City to keep a bond
reserve equal to approximately one year of debt service. Additionally, the bond holders require a
debt coverage ratio: net income from operating activities plus interest earnings must be equal to
at least 1.25 of annual debt service. The amount of this ratio may vary by bond holder, but a
general rule of thumb is that it should exceed 1.50; the higher the ratio, the less financial risk to
the bond holder. In the forecast the ratio always exceeds 1.50 for revenue bonds issued to the
municipal bond market except in 2008-09. In this year if the City is in danger of not meeting its
minimum coverage ratio. To correct this potential problem, the City may delay some operating
expense until the next fiscal year.

The forecast cash flows require careful annual management and decision making to avoid
deficits and lack of cash for emergencies. Early payoft of the SPWF loan in 2008-09 (5 years
early) and the final payment on the 1993 GO Bonds in 2010-11 will result in sufficient cash
flows to pay debt service on the proposed 2011 revenue bonds.

Financial Plan for the Water Utility
Economic & Financial Analysis Page 12



City of Stayton, Oregon

In summary, this 8-year financial plan will result in the construction of $7.689 million of capital
improvements to the water system and payoff the two existing debts. The City will incur new
debts of $5.699 million and use about $1.99 million of accumulated cash. If revenues do not
grow as expected or operating and capital expenditures are more than forecast, the City may have
to either delay select capital improvements or increase water rates more than planned. As
proposed, the City will have to increase water rates about 45 percent, as explained below.

Financial Plan for the Water Utility
Economic & Financial Analysis Page 13
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City of Stayton, Oregon

WATER RATE RECOMMENDATIONS

The planned rate increases are shown in Figure 2 and Table 7. The first and second rate increase
of 15 percent and 12 percent, respectively, will provide the needed cash for operations and debt
service on the proposed SRF $1.0 million loan, and the proposed $2.718 million revenue bonds.
If the state approves more than $1.0 million from the SRF program, the municipal bond may be
reduced and so may the second rate increase. Also, interest rates have begun to increase which,
at the time of borrowing, may influence the schedule of capital improvements and the amount of
money borrowed from the municipal bond market. And it could affect the second and third
proposed rate increases.

The third and fourth rate increases of 10 percent and 5 percent respectively correspond to the
second financing from the municipal bond market in fiscal year 2010-11, early payoff of the
currently outstanding SPWF loan, and increasing operating costs. After the fourth increase, the
next rate increases will be needed to keep revenues on pace with increasing operating costs, and
to pay for cash acquisition of capital improvements. When the second financing becomes
necessary, the City will have to reconsider the schedule of capital improvements again in light of
then-current construction costs and the interest rate on municipal revenue bonds.

Since the water utility will have excess capacity to serve customers, growth has the effect of
producing more revenue than cost. In the forecast we assume growth in the numbers of
customers will average 2.4 percent per year over the 8-year forecast period. In recent history,
annual growth has been in the range of 4 percent to 6 percent. If growth occurs more rapidly
than forecast, smaller rate increases may be possible in the 2"d, 3 or 4t years; conversely,
slower growth will lead to higher rate increases.

Financial Plan for the Water Utility
Economic & Financial Analysis Page 15



City of Stayton, Oregon

Figure 2 Average Single-Family Residential Bill
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Water System Development Charge Stayton, Oregon

SUMMARY

The city of Stayton retained Keller Associates, Inc. an engineering consulting firm, to develop a
Water System Master Plan. Keller Associates sub-contracted with Economic & Financial
Analysis, a financial consulting firm, to update the City’s water system development charge
(SDC). The City’s current schedule of SDCs was last updated in 2001 when it was adjusted for
inflation. The City adopted its first water SDC in 1998 (Ordinance No. 691 and Resolution No.
624), and this report is the first full re-evaluation of it since then. Since then the City, through its
contractor completed and the City has adopted the Water Master Plan (Keller Associates,
January 2006). The Plan identifies $20.1 million in capital improvements, to replace existing
facilities, and to expand facilities to build capacity for growth.

This report uses the capital improvements list and other data from the Master Plan to update the
City’s water system development charge.

The water system operates with some excess capacity which is valued at its original cost less
accumulated depreciation to create a reimbursement fee. The majority of the SDC update is the
improvement fee. Table 1 shows the current and updated water SDC. Overall, it increases 7
percent.

This update includes in it a revised credit policy that complies with ORS 223.297 through
223.314. It includes all mandated credits to developers who build a project(s) or portions of a
project included as a statutorily defined qualified improvement on the capital improvements list.

Finally, a specific method to update the water SDC annually for inflation is recommended.
These annual adjustments for inflation will not require a public hearing.
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Table 1 Proposed Water System Development Charge

Proposed Water SDC Change
Meter Size Current Reimbursement Fee Improvement Fee Total %
3/4 $2,332 $821 $1,664 $2,485 $153 7%
1 3,895 1,371 2,779 $4,150 $255 7%
1172 7,765 2,734 5,541 $8,275 $510 7%
2 12,428 4,376 8,869 $13,245 $817 7%
3 24,881 8,760 17,755 $26,515 $1,634 7%
4 38,872 13,686 27,739 $41,425 $2,553 7%
6 77,720 27,364 55,461 $82,825 $5,105 7%
8 124,357 43,784 88,741 $132,525 $8,168 7%
Multiple family $1,866 $657 $1,331 $1,988 $122 7%
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INTRODUCTION

The City of Stayton through its prime contractor Keller Associates retained Economic &
Financial Analysis to update the water system development charge.

This report contains an overview of Oregon’s SDC laws, three sections on the SDC update, a
new credit policy, and a new annual SDC updating policy to index the SDC to construction cost
inflation.
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OVERVIEW OF OREGON’S SDC LAW

In 1989 the Oregon Legislature amended Oregon Revised Statutes Chapter 223 (ORS 223)
which authorizes cities to assess Systems Development Charges (SDC) on new real estate
developments for water, water, storm water, parks, and transportation. Since then, the statute has
been amended by nearly every Legislature including the last Legislature.

The amended ORS defines the SDC as:

“(4)(a) . . . a reimbursement fee, an improvement fee or a combination thereof assessed or
collected at the time of increased usage of a capital improvement or issuance of a
development permit, building permit or connection to the capital improvement. Systems
Development Charge includes that portion of a ... water system connection charge that is
greater than the amount necessary to reimburse the governmental unit for its average cost
of inspecting and installing connections with water ... facilities.

“(b) “Systems Development Charge does not include any fees assessed or collected as
part of a local improvement district assessment or a charge in lieu of a local improvement
district assessment, or the cost of complying with requirements or conditions imposed
upon a land use decision or limited land use decision, expedited land division or limited
land use decision.”

The SDC may consist of a reimbursement fee, an improvement fee, or both.

The reimbursement fee is a capital charge for existing excess capacity. A reimbursement fee

« .means a fee for costs associated with capital improvements already constructed or under
construction.” [ORS 223.314 (3)]. In general terms, this fee equals the capital value of those
components of the water system that have excess capacity divided by their physical capacities.

The improvement fee is a capital charge for needed future capacity that the City must build to
meet future demands. The planned improvements must be on a list of capital improvements that
the City Council adopts and which the City Council by resolution may modify in the future. In
general terms, this fee equals the expected cost of capital improvements needed to meet forecast
demands divided by the capacity of the planned improvements. Notice that this fee cannot
include capital improvements that repair existing problems. And if a specific capital
improvement both fixes an existing problem and adds capacity, then the cost and capacity of the
project is prorated so that the improvement fee includes only the capacity increasing portion.

The statute also establishes that certain system development charges and methodologies are
prohibited (ORS 223.301). This section defines an employer as someone who hires employees
and prohibits local governments from (a) charging its SDC on (a) the number of employees hired
after a specified date, or (b) establishing a SDC “. . . methodology that assumes that costs are
necessarily incurred from capital improvements when an employer hires an additional
employee.” The statute goes on to clarify than an SDC shall not be charges to ©. . . include or
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incorporate any method or system under which the payment of the [reimbursement or
improvement] fee or the amount of the fee is determined by the number of employees . ..”

Also, the SDC statutes require the city to have a credit policy for the improvement fee (but not
for the reimbursement fee). Usually, when a developer builds an improvement on the list of
capital improvements used to create the improvement fee, then the city must credit the developer
for the cost of excess capacity of the improvement. The credit reduces the amount of the systems
development charges owing on the development.

To qualify for a credit, a capital improvement must meet three conditions:

First, the improvement must be on the list of capital improvements. If a project proposed
for credit by a developer is not on the list then the project does NOT qualify for a credit.
The City Council may amend the list of capital improvements by resolution.

Second, the city must require the public improvement to be built as a condition of
development approval. That is, the city must specifically state to the developer
(preferably in writing) that unless the developer builds the improvement, the city will
deny the proposed development permits to build.

Third, the public improvement (or portions of it) must either be off-site of the proposed
development or on-site and with more capacity than the development itself will utilize.

The City can use the SDC revenues only for capital improvements. The revenue from the
reimbursement fee may be used on any water-related capital improvement, including replacing
existing components. The statutes restrict the City’s use of revenue from the improvement fee to
those improvements on the capital improvements list that increase capacity. The City cannot use
improvement-fee revenue simply to replace existing facilities such as a water line.

In the following analysis we develop the methodology for the water reimbursement and
improvement fees and present the list of capital improvements that becomes the basis of charging
the improvement fee, spending improvement fee revenues, and crediting developers for
completed qualified public improvements.
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METHODOLOGY WATER SDC

REIMBURSEMENT FEE

Table 2 shows the cost basis for the reimbursement fee. It is a summary compiled from the fixed
asset records of the water system which are contained in the appendix to this report. The costs
are based on the cost paid by the City for the improvement net of any federal or state grants.
The depreciation period was determined by the City as a part of complying with Governmental
Accounting Standard Board’s rule No. 34 and it requires straight line annual depreciation
methods. The expected life of most of these assets is 75 years but range as low as 20 years. For
example, the water system has over the years of its existence invested $11,077, 025." This
amount is the sum of all investments in water pipes, treatment plants, storage tanks, etc. The
annual depreciation (consumption of capital) is $148,529, and over the life to date of the
infrastructure $3,141,227 of the original assets has been depleted leaving a net book value of
$7,967,204. Similarly, buildings and improvements are depreciated. Land does not depreciate
therefore its net book value equals its original purchase price. In sum, the cost basis for the
reimbursement fee is $7,967,204.

Table 2 Cost Basis for the Reimbursement Fee

Annual
Asset Group Original Cost Depreciation  Net Book Value
Building $44,660 $893 $21,043
Improvement $33,316 1,666 -
Infrastructure $11,077,025 148,529 7,935,798
Land $10,364 - 10,364
Totals $11,165,364 $151,088 $7,967,204

Source: City of Stayton Asset Records, See Appendix.

The current water system has a capacity to deliver 7 million gallons of water per day (mgd).
This amount of water is the peak amount it can serve. Currently, the peak daily demand for
water is approximately 6.5 mgd leaving 0.5 mgd for future development to use (see Table 3). It
is this available excess capacity that the reimbursement fee is designed to recover from future
developments.

The reimbursement fee is the cost of water assets divided by the capacity of the system. The cost
is the net book value of the system, so the cost per gallon of capacity is $1.138 ($7,967,204 +
7,000,000 gpd).

" In fiscal year 2003-04, the City contracted with an accounting firm to derive asset values and establish depreciation
schedules for all of its physical assets to bring the City into compliance with GASB Rule 34. This report relies on
those results.
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Table 3 Current Water System Capacity
Gallons per Day (Millions)

Current Capacity 7.00
Current Usage 6.50
Excess Capagity 0.50

Table 4 shows the calculation of the reimbursement fee for a single-family household on a %4~
inch water meter. On average a person uses 267 gallons of water per day (gpd)? on the peak
days of water consumption (usually summer on hot days with outdoor watering). The average
size household is 2.7 persons; therefore, the average peak-daily demand for a single family
household is 721 gpd. The household’s use of water multiplied by the cost of water assets per
gallon is the cost of assets used by the household’s connection to the water system, $821 ($1.138
x 721 gpd) rounded to the nearest dollar.

Reimbursement Fee

Cost per gallon capacity $1.138
Per capita daily consumption (gpd) 267
Average number of persons per household 2.70
ERU daily consumption (gpd) 721
Reimbursement fee per ERU $821

To apply this rate to other water users besides a single family household on a %-inch water
meter, the City uses a schedule of water meter sizes as a surrogate measure of peak daily demand
and an average usage for multiple family housing units. Table 4 shows the schedule. For
example, a 1%4—inch water meter is capable of delivering as much water as 3% 3/4~inch water
meters; therefore, the reimbursement fee for the 1%2—inch meter is 3% times the amount for a
3%4—inch meter. The ¥%—inch water meter equivalencies are derived from standards set for water
meters by the American Water Works Association, the industry organization that establishes
quality and performance standards for the manufacture of domestic water meters.’

2 Keller Associates determined this factor as average daily water use multiplied by a peaking factor of 2.4 multiplied
by a water loss factor of 5%.

> American Water Works Association (AWWA) Standard for Cold-Water Meters Displacement Type, Bronze Main
Case for meters up to 1%-inch, and Turbine Type Class I vertical-Shaft and Low-Velocity Horizontal Type meters
for meters 2-inches and larger, publications C700-90 and C710-96, 1991 and 1996.
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For multiple-family complexes, the meter size method does not apply equitably. Multiple family
complexes may include any number of residential units in a single or multiple building
complexes that results in 2 or more housing units sharing one or more meters. On average
multiple family housing units use 80 percent as much water as a single-family household on a %-
inch water meter. As a result, the reimbursement fee is based on the higher of two possible
measures: (a) the number of housing units in the complex multiplied by 80 percent multiplied by
the reimbursement fee for a ¥%-inch meter, or (b) the reimbursement fee for the size meter(s)

serving the development.

Table 4 Schedule of Reimbursement Fees by Meter Size and Multiple Family Units

Meter Size %" Meter Equivalents Reimbursement Fee

3/4 1.0 $821
1 1.67 1,371

1172 3.33 2,734

2 5.33 4,376

3 10.67 8,760

4 16.67 13,686

6 33.33 27,364

8 53.33 43,784
Multiple family 0.8 $657

IMPROVEMENT FEE

The improvement fee is based on capital improvements to be built to supply water to future
developments.

Table 5 shows the list of capital improvements to be constructed over the next 20 years to 30

years, depending upon the rate of development. Table 5 lists the 50 proposed projects that sum
to $20,075,100 in 2005 dollars. The 8 numbered columns of Table 5 show the derivation of the
cost basis for the improvement fee. Only $13 million of the $20 million total cost of all projects

is included in the improvement fee.

Columns 3 and 4 show the allocation of each project’s cost to growth (and, implicitly to current
users). Each project was evaluated for benefit to future development. For example, project No.
2, Add Valves to Shaff Road for $11,000 will benefit growth (32%) and current development
(68%, which is not shown on Table 5); therefore, only 32% of the cost ($3,520) is carried
forward to Column 4 and included in the improvement fee. Projects such as Nos. 3, 4, 5, 12, 15,
16, 19, 21, 22, 32, and 40 have no benefit to future development (0%) and are not included in
Column 4. These projects must be built regardless of growth to resolve existing service
problems. All of these costs will be born by rate payers (or tax payers, if the City issues general
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obligation bonds to pay for them). None of these projects’ costs are included in the calculation
of the improvement fee. Conversely, projects that will be built only if development occurs are
allocated 100% to development and are included in the calculation of the improvement fee.

Projects that partially benefit current development and future development are pro-rated based on
the benefit to current and future development. The percentages of projects that benefit
development are 32%, 51%, or 62%. A special case is project No. 1, Pipeline Replacement and
Upsizing at 41% benefit to future development.

Projects allocated 32% to the improvement fee are designed to accommodate growth through the
year 2015. Population is expected to grow 32 percent in this period, and additional capacity is
designed to meet this increased demand for water. Table 6 shows the correlation between
population growth and water demand. Those projects (Nos. 2, 6, 9, 10, and 13) will increase
capacity to provide for growth between now and about 2015. These projects will add
approximately 1.75 mgd of capacity to the water system. In column 5, the cost per gallon of
peak daily capacity is shown. For example, the Pine Street Booster Station (No. 6) along with
the other projects 4 projects will increase capacity 1,750,000 gallons per day. The cost of this
project ($97,000) that is allocated to growth ($31,040) is divided by the capacity it will provide
(1,750,000 gpd) to derive the cost per gallon, $0.018 per gallon ($31,040 + 1,750,000 gallons).

Projects allocated 51% to the improvement fee (Nos. 11, 14, 18, 20, 25, 28, 30, 34 through 36)
are designed to accommodate growth between now and 2025, a 51 percent increase in
population. Peak daily water use is expected to increase 3.85 mgd; therefore, the cost per gallon
of capacity for these projects is the amount shown in Column 4 divided by 3,850,000 gallons.

Projects allocated 62% to the improvement fee (Nos. 1, 7,17,23, 24, 26, 27, 29, 31, 33, and 37
through 50) are designed to accommodate growth between now and buildout of the City’s urban
growth boundary, a 62 percent increase in population. Peak day water use is expected to
increase by 5.94 mgd; therefore, the cost per gallon for these projects is the amount in Column 4
divided by 5,940,000 gallons.
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Table 6 Growth of Population and Water Demand

Population Peak Million gallons per day (mgd)
Year Total Increase % Growth % from 2003 Total GPD % Increase
Current 7,300 6.50
2015 10,800 3,500 32.0% 32.0% 8.25 1.75 27%
2025 15,000 7,700 28.0% 51.0% 10.35 3.85 25%
Buildout 19,200 4,200 22.0% 62.0% 12.44 5.94 20%

Source: Population, Keller Associates, Section 2, Chart 2.2. Water use, Keller Associates, Tables 2.7 (Current)
and 2.8 (Forecast). Keller Associates estimate current average peak day capacity of 7.0 mgd.

The sum of the costs per gallon in columns 5, 6, and 7 are shown in column 8, and the sum of the
project costs per gallon in column 8 amounts to the improvement fee per gallon of
capacity—$2.307. The costs per gallon are rounded to 3 places to the right of the decimal.

Using the same household water usage statistics as we used for the reimbursement fee, provides
the improvement fee for a new single-family housing unit using a % inch water meter, $1,664
($2.307/gallon x 721gallons/peak day/household). Also, using the equivalent ¥-inch meter
equivalents from Table 4 above and the ratio for multiple-family water usage; we derive the
schedule of improvement fees by meter size and for multiple-family developments shown in

Table 7.

Table 7 Water Improvement Fee by Meter Size and Multiple-Family Housing Unit

Meter Size Improvement Fee
3/4 $1,664
1 2,779
112 5,541
2 8,869
3 17,755
4 27,739
6 55,461
8 88,741
Multiple family $1,331
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WATER SYSTEM DEVELOPMENT CHARGE

The water system development charge consists of reimbursement and an improvement fee as
shown in Table 8. The total SDC is $2,485 for a %-inch water meter which is about 7 percent
more than the current water SDC $2,332.

Table 8 Proposed Water System Development Charge

Proposed Water SDC
Meter Size Reimbursement Fee Improvement Fee Total
3/4 $821 $1,664 $2,485
1 1,371 2,779 $4,150
112 2,734 5,541 $8,275
2 4,376 8,869 $13,245
3 8,760 17,755 $26,515
4 13,686 27,739 $41,425
6 27,364 55,461 $82,825
8 43,784 88,741 $132,525
Multiple family $657 $1,331 $1,988
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CREDIT POLICY

The City will provide a credit against the water improvement fee according to ORS
223.304(4)(a). The City also will extend a credit whenever the cost of constructing a qualified
public improvement exceeds the credit for the improvement fee to future phases of the same
development as provided in ORS 223.304 (4)(b). The City will not allow for transferability of
credits nor will the City provide credits for public improvements not on the capital improvements
list. The City’s list of capital improvements, unless amended in the future, includes the projects
on Table 5 whose costs are included in the calculation of the SDC.

Whenever an applicant for a development or building permit offers to build a water system
improvement on the capital improvements list (those projects on Table 5 that are wholly or
partially listed as eligible), the City must provide a credit for the value of the improvement. The
credit may not exceed the value of the SDC improvement fee, and can be given only for the
improvement fee portion of the SDC. No credit may be given for the reimbursement portion of
the SDC. The City may credit up to 100 percent of the SDC under certain circumstances.

ORS 223.304 (3) and (4) define credits. A developer earns a credit by building a qualified public
improvement (QPI). A QPI is a project that is (a) an improvement fee eligible on the water CIP
list (Table 5), (b) required as a condition of development approval, and either (¢) off-site of the
proposed development, or (d) on-site but required to be built larger than would satisfy the water
needs of just the proposed development (excess capacity).

The value of the credit is equal to (a) the cost of that portion of the improvement that exceeds the
minimum standard facility size or capacity needed by the development, and (b) no more than the
amount of the improvement fee. The portion of a water system improvement that would be
excess to a development would equal the ratio of capacity of the improvement less expected
water use in the proposed development divided by the capacity of the water improvement.

An example illustrates how the credit policy will work. If a developer proposes to build a 35
unit subdivision in phase I and another 35 housing units in phase II, and the City requires the
developer to build project No. 46 East Pine Street Booster Station at a cost of $130,000 as a
condition of development approval, then after the two phases of building are completed the
developer will not have paid any water improvement fees. The pro rata amount of capacity to be
used by a 70-unit housing development has to be subtracted from the total cost of the project to
determine the qualified amount to be credited. The 70 housing units will use 0.36 percent of the
system capacity, so only $129,526 of the $130,000 construction cost is creditable against the
improvement fees owing. Table 9 illustrates the process.

In phase I the developer builds the East Pine Street Booster Station and 35 housing units. The
pro rata share of the cost of the booster station ($129,526) exceeds the amount of improvement
fees owing ($58,240) on phase 1 by $71,286. The $71,286 is the excess credit against the
improvement fees owing. When the developer builds 35 more housing units in phase II, the
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excess credits from phase I ($71,286) still exceed the improvement fees owing ($58,240) on
phase Il by $13,046. These remaining excess credits are lost to the developer.

Table 9 Credit Policy Example
QPI construction cost

Housing Improvement Total Qualified  Credit
Phase units Fee Owing Cost Amount* Balance
I 35 $58,240 $130,000 $129,526 $71,286
11 35 $58,240 13,046
Total 70 $116,480 100%
Remaining Excess Credits $13,046
* Calculation of excess capacity:
gpd %
Total QPI capacity 13,843,200 100%
Used by phases 1 & 2 (721gpd x 50) 50,470 -0.36%
Excess capacity 13,893,670 99.64%
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ANNUAL UPDATES FOR INFLATION

ORS 223.304 (7) provides that,

“A change in the amount of a reimbursement fee or an improvement fee is not a modification
of the system development charge if the change in amount is based on the periodic
application of an adopted specific cost index or on a modification to any of the factors related
to rate that are incorporated in the established methodology.”

For the purposes of periodically adjusting the water SDC, the City will determine annually the
increase in the 20-City Average Construction Cost Index (CCI) published in the weekly
periodical ENR published by McGraw Hill, Inc. This publisher’s construction (and building)
cost index is widely accepted in the engineering and construction industry. ENR updates the CCI
monthly and provides annual summaries in the July edition.

The formula for updating the SDC each year is as follows:

SDCcurrent year — SDCIast year X (CCIcurrent year / CCIlast year)

where:
CClourenyear = Construction Cost Index for the current year
CClast year = Construction Cost Index for the last year the SDCs were updated
SDCcu]'['en[year = the SDC Updated by the CCI
SDClast year = the SDC to be updated

EFA recommends the City update the SDC annually and make the updated SDC effective
January 1 of each year.
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Water System Development Charge Stayton, Oregon

COMPARISON OF OTHER CITIES’ SYSTEM DEVELOPMENT
CHARGES

Figure 1 and Table 10 compare Stayton’s systems development charges to 27 other cities in
Oregon. The selected cities range in population from cities smaller to larger than Stayton. The
SDCs are current as of February 2005 and includes Stayton’s current and proposed SDC updates.

Table 10 is sorted by the total of all 5 possible SDCs. Figure 1 is sorted by the amount of the
water SDC. The comparisons are based on a single-family house with 1,500 square feet of living
area, 2,480 square feet of impervious surface, a 400 square foot garage, 11 plumbing fixtures, 3
bedrooms, 2 bathrooms, and the minimum size meter considered the standard size for each city
(%-inch, ¥-inch, or % x % inch diameter). Various communities use different criteria to calculate
each of the 5 systems development charges.

Overall Stayton’s total SDCs after increasing the water SDC will rank 11 of the 28 surveyed,
excluding Stayton’s existing water SDC (Stayton is counted twice in Table 10, once with the
current SDCs and once with the proposed increase in the water SDC). Its water SDC will rank
8th among the 27 cities with water SDCs (McMinnville does not have a water SDC).
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Stayton, Oregon

Water System Development Charge

Figure 1 Comparison of Total Systems Development Charges
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