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EXECUTIVE SUMMARY

S.1  PURPOSE
The purpose of this Water System Capital Facilities Plan is to provide the City of Sisters with
a comprehensive water utility planning document through the year 2025, and to identify
improvements needed to satisfy water demand of a growing community, including
anticipated future regulatory requirements. In addition, the Capital Facilities Plan, with
Oregon Human Services approval, will provide the basis for funding application preparation
and approval.
S.2  POPULATION AND GROWTH
Current population is estimated at 1768 residents. Year 2025 population of 3,747 residents
was projected and based on both the Deschutes County Coordinated Population Forecast and
in the Sisters Comprehensive Plan. This reflects an average annual growth rate in excess of
3.8% for the planning period.
S.3  EXISTING WATER SYSTEM
Sisters’ water system dates back to the 1930's. Supply is currently provided by two wells.
Water is treated by disinfection for public safety, currently by a gaseous chlorine feed system.
There is one 1.6 MG reservoir of concrete prestressed post-tensioned type, constructed in
1995. Distribution mains vary from 4" to 12" diameter. The system includes 939 active
service connections, seven (7) of which are located outside City limits.
S4  WATER REQUIREMENTS
Current water requirements:
Average Daily Demand: 0.602 million gallons per day (mgd)
Maximum Monthly Demand: 1.396 mgd
Maximum Day Demand: 1.944 mgd
Peak Hour Demand: 3.490 mgd
Year 2025 water requirements:
Average Daily Demand: 1.300 mgd
Maximum Monthly Demand: 3.07 mgd
Maximum Day Demand: 4.19 mgd
Peak Hour Demand: 7.52 mgd
Year 2025 water requirements are projected with system losses of 15%, based on current
water usage. This assumes that leakage and losses will be reduced, and that conservation
efforts will reduce peak usage during the planning period.
September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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S.5

S.6

S.7

FIRE FLOW

Fire flow rates are generally adequate throughout the City, and meet the requirements of the
Sisters-Camp Sherman RFPD. However, the computer analysis identified several areas of
low capabilities for fire protection, primarily in areas where old 4" mains exist. These lines
need to be replaced because of age and service to residents, and will provide major benefit
to fire capabilities throughout the City. In addition, infill is occurring in many of the areas
with smaller existing mains, and this growth will require increasing water service. However,
the duration and reliability of adequate fire flows is limited, and continued growth will
further stress the system. Loss of a well during peak usage periods will create an emergency,
and fire demands under this type of emergency could be a disastrous situation.

WATER SOURCES

Sisters has two developed well sources: Well No. 1 (City Well) and Well No. 2 (High School
Well). The City holds two groundwater rights (one for each well) and numerous surface
water rights. Existing groundwater rights should provide for average daily demands through
the planning period, but some means of converting groundwater rights will become of
increasing importance. A water right transfer will be necessary from Well No. 2 to the
ultimate location of the planned Well No. 3.

One of the wells is located within City limits, and one is outside City limits. Any source of
contamination within the developed parts of the City could, in theory, adversely affect the
well supply within a 5 to 10 year period. In view of this, the City should take source
protection seriously. Continuous review of the Source Water Assessment Report prepared
in 2004 by Oregon Department of Human Services (DHS) is recommended. Contaminated
sources typically require treatment (at best) or abandonment (at worst). Development of
either a treatment facility or a complete new water supply to replace one of the existing wells
would be very expensive for Sisters and would result in considerable inconvenience to water
users prior to construction of the needed facilities.

WATER QUALITY AND DISINFECTION

Water quality associated with the active production wells is generally non-problematic. All
measurable chemical concentrations well within regulated maximum contaminant limits
(MCLs) or established standards. Distribution water quality is also good with levels of lead
and copper well below action levels.

Sisters is not required to disinfect, but provides disinfection for public safety. Each of the
well sources has gaseous chlorination for disinfection, and there are supplemental
disinfection systems provided at the 1.6 MG storage reservoir, and in the transmission system
for emergency purposes.

There are currently no treatment related needs or deficiencies. This determination does not
extend to monitoring requirements (including the new requirements for DBPs and MRDLSs).

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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S.8

S.9

S. 10

WATER STORAGE

Sisters has a single 1.6 MG reservoir of concrete prestressed post-tensioned type, constructed
in 1995. This reservoir is in excellent condition, and will provide good service through the
planning period. Overall storage capacity will become a significant concern with continuing
growth, and a second reservoir will be required by 2025. The Water System Capital
Facilities Plan considered numerous options including the expansion of well capacity as a
means of providing additional “storage”, but a new 2.5 MG ground level storage reservoir
will provide the best service for the expanding community. In addition to storage capacity,
location of a reservoir on McKinney Butte will provide a tremendous improvement in water
supply for consumptive and fire protective purposes.

DISTRIBUTION

The majority of the City’s waterlines have been installed since 1980, including major system
improvements in 1995. A second 12" transmission system was installed in 2002, providing
redundancy to protect against a loss of portions of the single pipeline from the storage
reservoir to the City. Overall, Sisters has a very good transmission and distribution system
for future expansion. The distribution system is well looped with very few dead end lines.
Layout is rational and systematic with 10" or 12" lines forming a distribution gridiron with
internal loops. Commercial areas are well served with 10" and 12" lines looped to provide
fire flows. System pressures are well within normal ranges. Hydrants are generally well
distributed (with a few exceptions).

WATER MANAGEMENT AND CONSERVATION PLAN

A stand-alone water management and conservation plan is provided in Section 10, to address
requirements of OAR 690-086. The City of Sisters has been working with a regional alliance
to identify and develop strategies for water use reduction and mitigation. The City Council
should also consider a new rate structure based on an increased base rate for all meters, and
escalating rates for metered usage. Water use conservation is encouraged by rates,
requirements for low water vegetation for new development, and by the recent creation of
a xeriscape landscaping guide.

Water auditing is recommended in this plan to provide more accurate records of non-metered
consumption from the system. Losses from the water system have been summarized and
provided in graphical form, and alternatives for reduction in water losses are recommended.
Replacement of water meters on a scheduled interval is also recommended. The City should
consider the installation of smart controllers for all irrigation meters, to reduce demand
during wet weather periods.

A mutual water curtailment element is recommended in accordance with OAR 690-086-
0160, with stages of alert for potential water shortages or water service difficulties,
Projection are made for utilization of existing water rights, and a need is acknowledged that
additional water rights will need to be acquired for long-term growth of the City.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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S.11 IMPROVEMENT RECOMMENDATIONS - DISCUSSION

S.11.1

S.11.2

Well Supply Recommendations

Sisters well supply is very marginal at this time for meeting water demands of the
community during Maximum Daily Demand periods. During the summer of 2005,
well production could not maintain reservoir levels during peak usage periods, and
additional well capacity must be developed. A water system should be able to satisfy
maximum demands with its largest well out of service or storage capacity adequate
to provide for demands during emergency conditions. Sisters currently does nothave
well capacity to provide for Maximum Daily Demands with both existing wells in
operation, and reservoir storage cannot be maintained if an emergency should occur.
Improved source capacity will be a necessity.

A well site will need to be located that provides minimum setbacks either through
purchase, exchange, or easement. Two alternative well locations are shown on
Figure 9.3, and the site designated as Well No. 3 would be preferred if the City could
exchange an existing well site located at the end of Curtis Court. This site provides
improved fire protection benefits over the alternate Well No. 4, and would improve
water system capabilities tremendously. Alternative locations north of Barclay Drive
may also be available from other planned developments, and this general location
will provide the preferred location for a well, taking into account the hydraulic
benefits of a source in this vicinity. An opinion of probable cost for a new well
including construction, contingencies, potential site purchase, surveying,
engineering, legal and administration, is $597,650.

Water Rights Recommendations

A portion of the water right associated with Well No. 2 should be transferred to the
new Well No. 3 to avoid mitigation and costs involved, and to provide an alternate
point of diversion. This will allow for certification of this water right and allow
more flexibility in well utilization.

The City should continue to pursue acquisition of additional ground water rights for
future usage, including the potential for mitigation using existing surface water
rights. It appears possible that the existing surface water rights could be used for
mitigation, and that ground water irrigation rights should be available for conversion
to ground water irrigation rights. This alternative needs to be pursued, because it
would provide for increased water usage during high usage periods, which is largely
related to summer irrigation.

All water rights related work should be completed with the assistance of a qualified
water rights examiner. A budget (planning) allowance for the water rights related
work is $7,500.

September 2005

HGE, Inc., Architects, Engineers, Surveyors & Planners
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S.11.3

S.11.4

S.11.5

Treatment/Disinfection Recommendations

There is always some potential for future regulatory changes, or water quality
changes, that will necessitate treatment or further disinfection requirements.

To maintain water quality and to provide protection against coliform findings in the
distribution system, it is recommended that each well be provided with an on-site
chlorine generator. This type of disinfectant system provides for employee and
public safety, and will assure that a chlorine residual is maintained at all times. Costs
are provided with recommended improvements for each of the existing wells and for
the proposed new well. Opinions of probable cost for adding disinfection to Well
No. 3 are provided within the estimate provided in Section S10.1 for Well Supply
Recommendations.

Storage Recommendations

Storage recommendations are addressed in Section 8, and include a new 2.5 MG
reservoir located on McKinney Butte. Recommendations also include reconditioning
of the exterior walls on the existing 1.6 MG reservoir. An opinion of probable cost
for reservoir improvements, including construction, contingencies, potential site
purchase, surveying, engineering, legal and administration, is $4,185,000. These
improvements, including the recommendation for new reservoir placement on
McKinney Butte are important, because the reservoir will serve as an additional
supply interconnecting with the existing distribution grid to provide improved fire
protective benefits for the City. If it is impossible to acquire a site at the correct
elevation on McKinney Butte, it would be possible to construct a second reservoir
on USFS land near the existing reservoir, but this alternative would need to include
replacement of the existing transmission line with a new. larger main to the junction
where the two existing transmission mains divert flows to town.

Distribution Recommendations

The Master Plan includes an analysis and recommendations for distribution
improvements, with priorities provided as follows:

Priority I improvements include:

1. Installation of transmission main line meters and vaults for measuring
supply quantities through each main.

2. Increasing the size of all pre-1980 distribution piping, providing
improved fire protection and improved service throughout the City.

3. Installation of a new 16" distribution main from Well No. 3,
interconnecting with the existing distribution grid system.
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Priority Il improvements include:
4. Replacement of existing water meters for improved performance.

5. Installation of new 12" distribution mains to provide capacity for new
development, and to improve fire protective capabilities of the
distribution system.

Priority I improvements can, and should, be implemented immediately. Revenues
are available in collected Systems Development Charges for much of the planned
construction, with additional funds to be acquired when State or Federal loans
become available. Priority II improvements should be implemented when
construction funds can be made available. It is recommended that construction loans
be acquired for all recommended improvements to allow for construction with
current dollars, and with repayment at very favorable rates through several funding
programs that are currently available.

An opinion of probable cost for Priority 1 transmission and distribution
improvements, including construction, contingencies, easements, surveying,
engineering, legal and administration, is $1,772,520. Similar costs for Priority 2
transmission and distribution are anticipated to cost § 1,526,320.

S.12 WATER RATES

The last water rate increase became effective in March 1995, and the City of Sisters removed
a monthly bond repayment charge of $ 6.00 per month in 2002. Current minimum usage
charges are $16.50 per month for residential service. In the future, costs should be raised
annually to account for inflationary increases, which would allow the City to stay current
with water system revenues.

A new water rate structure is recommended to provide revenues for project costs of system
improvements that are related to equipment replacement and increased operation and
maintenance expenses. It is recommended that the City continue with a base rate and an
overage rate in accordance with existing policy, with an increase of § 4.00 per month to a
total monthly fee of $ 20.50 per month for residential rates. Commercial charges should be
raised accordingly, and overage rates should be increased to § 2.15 per 1000 gallons to
encourage conservation in accordance with Oregon Administrative Rules. An increase
should also be made in bulk water rates, to at least § 4.50 per 1000 gallons.

S.13  FINANCING AND RATE IMPACTS

Probable financing will likely be limited to loans (based on project scope, cost, impact on
rates, and City eligibility). Loans can be obtained from either Rural Development (RD) or
Oregon Economic and Community Development (OECDD). RD has alonger term (40 years

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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vs. 20 years), and a lower interest rate (4.5% versus 6.5%). However, RD tends to have a
more complicated application and environmental reporting requirements.

After a selection of the initial project scope, the City should contact OECDD to schedule a
one-stop meeting with available state and federal funding agencies, to discuss project needs.
When the project is presented to all the funding agencies, each agency will evaluate their
programs potential to assist with financing the needed water improvements.

It is recommended that the City increase its current rate structure to provide revenues for
construction, and to finance needed improvements. A modest increase in monthly use fees
is recommended as previously described. Note, rates shown are based on 2005 dollars.
Depending on when the rates are implemented, additional increases may be needed for
inflation and other budget changes.

S.14  SYSTEM DEVELOPMENT CHARGE (SDC) RECOMMENDATIONS

The City should modify the current water system SDC to include recommended system
improvements planned for development with SDC’s. Water SDCs are typically based on
some definable indicator of relative system utilization. EDUs are a commonly used basis.
EDU’s are most accurately determined from accumulated water meter sizing and estimated
usage for planned developments.

Improvement SDCs apply to capacity related system upgrades or expansions. Maintenance
costs, such as the water reservoir rehabilitation, are not eligible. Reimbursement SDCs can
also be used to pay for loan costs specifically related to a construction project, and would be
easily developed for repayment of costs incurred for planned improvements. SDCs of either
type can and should be updated annually to account for inflation. based on an index such as
the Engineering News Record Index. Construction improvements to be funded with SDCs
for Priority I and Priority II total $ 5,857,480.

SDCs are often political and will involve time for development and for public meetings that
will be needed for adoption. It is recommended that a separate SDC document be developed
for presentation to the City Council and the public.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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SECTION 1
INTRODUCTION

1.1

1.2

GENERAL

Sisters is located in Deschutes County, 21 miles northwest of Bend and 20 miles west of
Redmond (Figure 1.1). The major transportation routes between the mid-Willamette Valley
and central and eastern Oregon pass through Sisters. The City is a focal point for travelers,
tourists, and part-time residents. Sisters was established along the Santiam and McKenzie
Wagon Roads (then Highways), around 1880, and became an incorporated City in 1946.

Resident population was estimated in 2004 as approximately 1590 people, with a significant
influx of retirees, tourists, travelers, part time residents and associated commercial
development. Sisters has been rapidly growing since completion of a new wastewater system
in 2002, which allowed for a number of residential developments to occur.

BACKGROUND

The City of Sisters owns and operates a municipal water supply system. The system dates
back to at least the 1930's, when records show the City began to obtain water rights. An
upgrading of source capabilities was completed in the late 1960's, with a new surface water
intake and impoundment on Pole Creek, a transmission main into town along Elm Street
(Three Creek Lake Road), and new disinfection facilities. In addition, a supplemental intake
was provided South of town, where the Pole Creek line crossed Squaw Creek, and surface
water from Squaw Creek was planned to supply the community during extreme cold weather
periods. Much of the distribution system was originally installed in very shallow trenches,
often with 12" or less of protection from cold weather. During 1973, Pole Creek froze
completely above the impoundment, and residents faced periodic water outages. Reports of
freezing of the distribution system inside the community are also frequently heard, and some
of the original wrapped steel pipe had the wrapping burned off in an attempt to defrost the
pipelines and furnish water to the community.

Much of the original steel water system has been replaced over time, with asbestos cement
and more recently PVC AWWA C-900 Piping. A new well was developed in 1975 as a
supplemental water source for the City, and a second well was added in 1991. During 1994,
major improvements were provided to the municipal water system, including construction
ofa 1.6 MG concrete prestressed post-tensioned reservoir. The community has utilized good
planning since the 1970's to size all new facilities for growth, and the water system is
generally in good condition at this point. Some of the older lines will need replacement with
continued obsolescence, and community growth will dictate substantial improvements in
capacity. An infiltration gallery was installed in the Pole Creek impoundment in the 1980's,
and this was converted to a slow sand filter in later years, but the surface water system was
unable to supply a reliable water supply to meet requirements of the Surface Water
Treatment Rule. At this time, groundwater is the only water source for the City of Sisters.
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1.3

1.4

1.6

PREVIOUS PLANNING DOCUMENTS

Master Planning for public water improvements in Sisters has occurred on a regular basis in
Sisters since the early 1970's, including the following:

1. "Comprehensive Water System Development Program," February 1975, HGE Inc.
Engineers & Planners.

2. "Comprehensive Water System Development Program Update," September 1982,
OBEC Consulting Engineers.

3. "Water Facilities Study," April 1988, Westech Engineering, Inc.

4, "Water System Master Plan," March 2000, HGE Inc., Architects, Engineers,
Surveyors & Planners.

5. "Municipal Water Supply Data Package," May 2005, Newton Consultants Inc., and

David Evans and Associates, Inc.
CURRENT SITUATION

The City of Sisters is experiencing rapid growth, which has continued at more than 11%
annually since 2002. This level of growth has exceeded previous planning projections. In
July 2005, the City completed a new Comprehensive Plan dating to 2025, which forecasts
a population of 3,747 residents and expansion of the Urban Growth Boundary by 53 acres.
The City needs a Water System Capital Facilities Plan designed with capacity to provide for
an anticipated 20-year planning period. Water Rights for future community consumption are
a concern, and will be addressed in this plan.

AUTHORIZATION

The City of Sisters retained HGE Inc., Architects, Engineers, Surveyors & Planners to
prepare a Water System Capital Facilities Plan for current and anticipated future zoning of
property within the Sisters Urban Growth Boundary (UGB). The existing agreement for
consulting services was amended for HGE to develop the Water System Capital Facilities
Plan. The amendment for consulting services was finalized on June 9, 2005.

ORGANIZATION

The overall structure of this Water System Capital Facilities Plan follows the flow of water
from the source to the consumer. Separate chapters have been written to evaluate each of the
following system components; water requirements, water supply, water quality and
treatment, treated water storage, and treated water transmission and distribution. Tables and
figures in this report are numbered consecutively within each chapter, and they generally
appear in the text of the report on the page or pages following the first reference. A complete
list of tables, figures, and plates is contained in the Table of Contents.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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1.7

PLANNING AREA

The planning area used in this Water System Capital Facilities Plan is the area encompassed
by the 2025 anticipated Sisters UGB. Areas outside these boundaries are included only to the
extent that they pertain to water supply, storage, or transmission. The planning area, including
adjacent areas relevant to planned facilities outside the UGB, are shown in Figure 1.2.

1.8  PLANNING SCOPE

The objective of this plan is to establish a short-term and long-term water system capital

facilities plan for the present and future needs of the City of Sisters. Overall, the scope of work

is meant to provide documentation for securing future water rights from the Oregon Water

Resources Department, and to satisfy requirements for potential funding sources, although

grant and low interest loan monies may be very difficult to obtain for Sisters. Needs will be

addressed relative to water source, treatment, storage, transmission, and distribution.  An
outline of basic considerations of the facilities plan is as follows:

1. Describe the existing water facilities and the area to be served. Include land use,
current and estimated future population, and environmental concerns.

2. Determine existing water requirements based on estimated water consumption, land
use plans, and fire flow requirements. Include estimates of average daily use,
maximum daily use, maximum hourly use, and peak instantaneous demand. Prepare
an estimate of water demands for the next 20 years, to the year 2025.

3. Evaluate the potential water sources for present and future needs, including quantity
and water rights. Include description of required or anticipated treatment /disinfection
needs.

4. Description of the existing distribution, transmission, and storage systems and their
ability to meet existing and future water demand. Long-range system needs will also
be developed by the application of growth projections into the model, and with a
detailed layout of future system needs arranged in priorities.

5. Conduct cost-benefit analysis of fire protection capabilities.

6. Prepare a Water Conservation and Management Plan.

7. Prepare a base map and show the proposed water distribution system.

8. Opinions of probable costs for various alternatives will be prepared and
recommendations will be separated into priorities for development.

9. Recommendations will include a detailed plan for financing proposed improvements
with local funds, federal financing, and/or a bonding program.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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10. Preparation of a complete report of the work. Data will be presented to show various
proposals, complete with supporting data, preliminary drawings or sketches, and
opinions of probable costs.
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SECTION 2
METHODOLOGY USED FOR WATER SYSTEM EVALUATION

2.1

2.2

2.3

2.4

2.5

GENERAL

This section of the study covers the procedure used to establish the design parameters for the
proposed water system, priorities for implementation, and the method used to develop
opinions of probable cost.

DESIGN PERIOD

This study is based on a 20-year planning period with future projections to the year 2025.
It is felt that this time frame is adequate to allow for adaptation to future needs, while being
short enough to ensure that the facilities will be effectively utilized within their economic
life. System recommendations are developed for construction in phases (priorities) and all
components are designed to allow future expansion. Alternate recommendations are made
to future improvements which are dependent on grown patterns and other variables which
cannot be accurately predicted at this time.

SYSTEM CAPACITY AND LAYOUT

Capacity requirements and consequent system sizing are based on evaluations of population,
land use, and fire flow requirements. Field visits were conducted to map commercial and
residential development anticipated to require service and to determine the relative density
of development. Potential water demand is estimated based on published typical usage for
comparable facilities, and on company experience with facilities in other communities.
System layout includes an allowance for service connections; however, several of the larger
commercial, industrial, and institutional customers, may require additional piping to service
or reach all of its buildings or all of their connections. The larger facilities will also require
larger meters, service lines, and possibly on-site hydrants.

REGULATORY REQUIREMENTS

Pertinent regulatory stipulations and requirements of the Safe Drinking Water Act are
summarized in Chapter 7. Chapter 10 contains a stand-alone Water Conservation and
Management Plan as required under OAR Chapter 690, Division 86.

PRIORITIES

Major water system construction requires considerable financial resources. In developing
a water system capital facilities plan, it is necessary to consider the relative importance of the
proposed improvements and to assign priorities to the development program accordingly.
An advantage of the phased approach, especially in regard to supply and storage, is the
allowance of time in which actual system usage and growth can be evaluated in order to
refine the sizing of subsequent improvements.
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By prioritizing the proposed improvements, construction costs can be extended over a longer
period of time in an effort to remain within the financial capabilities of the community. This
will allow the City to take maximum advantage of potential Federal and State grants and
loans that are available to assist small communities with major water improvements. Initial
improvements should be based on the most immediate critical needs and should provide the
greatest benefit at the lowest cost. Later improvements should follow the short- and long-
range guidelines and meet future demands as the community develops and can finance the
improvements.

2.6  BASIS FOR OPINIONS OF PROBABLE COST

2.6.1

2.6.2

General

Opinions of probable cost presented in this study include four components, each of
which is discussed separately in this section. It must be recognized that opinions of
probable cost are preliminary and are based on the level and detail of planning
presented in this study. As any project element proceeds forward, it may be
necessary to update the costs from time to time, as more information becomes
available.

Construction Cost

Opinions of probable construction costs in this capital facilities plan are based on
actual construction bidding results for similar work, published cost guides, and other
construction cost experience of the authors within the state of Oregon. Opinions of
probable cost are based on preliminary layouts of the proposed improvements.

Future changes in the cost of labor, equipment, and materials, may justify comparable
changes in the opinions of probable cost presented herein. For this reason, it is
common engineering practice to relate the costs to a particular index that varies in
proportion to long-term changes in the national economy. The Engineering News
Record (ENR) Construction Cost Index is most commonly used. It is based on a
value of 100 for the year 1913, and the values since 1980 are shown in Table 2.1
along with calculated annual percent increases.

All costs in this study are based on the July 2005 ENR Construction Cost Index value
of 7,430. Opinions of probable costs should be updated at the actual time of funding
applications and prior to a general obligation bond election. Note that when the
community secures financing, a “reserve factor” should be added at that time for
estimated increases in cost due to inflation. Estimates can be prepared at any future
date by comparing the future ENR Construction Cost Index with the index value of
7,430; however, this approach is generally only considered valid for a 2 or 3 year
period since construction techniques and materials change with time. If more time
than this has elapsed, opinions of probable cost should be updated by an Engineer.

September 2005

HGE, Inc., Architects, Engineers, Surveyors & Planners
2-2



City of Sisters
Project # 05.62

Water System Capital Facilities and Water Conservation and Management Plans
Section 2 - Methodology Used for Water System Evaluation

Table 2.1: Engineering News Record Construction Cost Index
with Calculated Annual Percent Increases

YEAR ' 20'—CITYENR % CHANGE YEAR - 20-CITY ENR % CHANGE
(August) : o {August)
1980 3,304 1997 5,854 3.6
1981 3,616 9.4 1998 5,929 1.3
1982 3,899 7.8 1999 6,091 2.7
1983 4,066 4.3 2000 6,233 23
1984 4,146 2.0 2001 6,389 2.5
1985 4,195 1.2 2002 6,592 3.2
1986 4,295 2.4 2003 6,733 7.0
1987 4,401 2.5 2004 7,188 6.8
1988 4,541 3.2 July 2005 7,430 3.4
1989 4,607 1.5
1990 4,751 3.1
1991 4,892 3.0
1992 5,032 2.9
1993 5,230 3.9
1994 5,433 3.9
1995 5,506 1.3
Aug. 1996 5,652 2.7
Average Annual Increase (%) 3.5
2.6.3 Contingencies

In recognizing that the opinions of probable cost are based on preliminary design,
allowances must be made for variations in final quantities, bidding market
conditions, adverse construction conditions, unanticipated specialized investigation
and studies, and other difficulties that cannot be foreseen at this time, but which may
tend to increase final costs. A contingency factor of 10 percent of the construction
cost has therefore been added.
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2.6.4 Legal and Administrative

An allowance of 5 percent of the projected construction cost has been added for legal
and administration. This allowance is intended to include internal project planning
and budgeting, grant administration, liaison, interest on interim financing, legal
services, review fees, legal advertising, and other related expenses associated with
the project.

2.6.5 Opinion of Probable Cost Summary

Opinions of probable costs presented in this study include a combined allowance of
35 percent for contingencies, engineering, legal, and administrative costs.

2.7  RECOMMENDED IMPROVEMENTS

The assessment of the proposed water system will be summarized and a recommended plan
for construction will be developed in Section 13. Financing of the construction will be
considered in Section 12.
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SECTION 3:
EXISTING WATER SYSTEM

3.1

3.2

INTRODUCTION

This section includes a brief description of existing water facilities in Sisters. Following
sections discuss components of the system in more detail and present recommended
improvements.

System locations and sizing were developed from available records in the City, including
extensive updates available in HGE files, prior planning studies and construction plans, on-
site inspections, and the detailed knowledge of City staff.

WATER SOURCES

Sisters currently relies on two developed groundwater sources (Well No. 1 [City Well] and
Well No. 2 [High School Well]) to supply the City’s water needs. One well is located inside
City limits and one well is located outside City limits. Figure 3.4 and Figure 3.5 (shown at
the end of this Section 3) show well locations. Each well functions as the primary well for
portions of the year, with Well No. 1 functioning as the primary well in the winter months,
and Well No. 2 functioning as the primary well during summer usage periods. Both wells
are controlled via radio telemetry, based on level in the reservoir. In addition, Well No. 1
is set to operate in a secondary manner on pressure, and will supplement the delivery of water
whenever pressures fall within the water system.
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3.3

34

Both wells were originally designed to pump 750 gpm, although Well No. 1 is now
delivering approximately 600 gpm. The pump in Well No. 1 needs to be replaced with a new
unit to bring the capacity back to approximately the original design capacity. Photographs
of Well No. 1 and Well No. 2 are presented as Figure 3.1 and Figure 3.2, respectively.

Figure 3.2: Well No. 2

WATER TREATMENT

Source water is disinfected at each well with gaseous chlorine injection system. While
Oregon Department of Human Services (DHS) does not require disinfection for groundwater
sources, the City of Sisters maintains a chlorine residual to provide positive protection for
public health. No other treatment is required or provided in the Sisters water system.

WATER PRESSURES AND SERVICE ZONES

The City of Sisters’ water system operates within a single pressure and service zone. Static
system pressures range from approximately 70 psi in the south end of the City to 79 psi at
the northeast corner of the City; 70 psi along Hwy. 20 near the Three Winds Shopping
Complex, and approximately 54 psi at the high school on the west end of the City.
Pressurization is provided by the City reservoir located approximately 2 miles southwest of
Sisters, and located on U.S.F.S. land.
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3.5

3.6

TREATED WATER STORAGE

Sisters has one single 1.6 million gallon prestressed post-tensioned concrete reservoir. The
reservoir was constructed in 1994, rehabilitated in 2003 on the roof structure, and is in very
good condition. This reservoir is located adjacent to the Pole Creek reservoir, which
supplied the City with surface water for many years. Figure 3.5 indicates the location of the
existing 1.6 million gallon reservoir, and Figure 3.3, below, is a photograph of the existing
facility.

Figure 3.3: Existing 1.6 Million Gallon Reservoir
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TRANSMISSION AND DISTRIBUTION

Two transmission mains provide water to the City. An upgrade of the transmission system
was completed in the 1960's, which included a new 12" transmission main from the current
location of the concrete storage reservoir Northerly to the Old Brooks-Scanlon haul road, and
along the haul road to Elm Street where the system is interconnected with the distribution
system. When Well No. 1 was constructed in 1975, it provided an interconnection between
the existing transmission main on Elm Street, and the distribution system at the South end
of Pine Street. This transmission main crosses under Squaw Creek, which always was a
source of concern for damage created by high water flows. A second 12" transmission main
was extended from the Brooks-Scanlon haul road in 2002, extending in a North-South
direction across Pine Meadow Ranch to interconnect with the distribution system in South
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3.7

Pine Meadow Street. The 1960's transmission system was constructed of asbestos-cement
pipe materials, and the 2002 transmission main utilized AWWA C-900 PVC pipe materials.

Distribution mains within the City total approximately 31.4 miles and range in diameter
from 4 inches to 12 inches. Major portions of the distribution system were replaced in 1994
during a major upgrade of the water system. Pipe materials in the distribution system include
asbestos cement, PVC, and steel.

Figures 3.4 and 3.5 show the distribution system and differentiate between pre- and post-
1980 construction.

FIRE PROTECTION

Capabilities and Resources. The amount of water used in fire fighting in comparison to
total yearly water consumption is negligible, but heavy demands during major potential fires
greatly influence the design of the distribution system and storage reservoirs. Fire protection
in Sisters is provided by the Sisters-Camp Sherman Rural Fire Protection District. Inside the
City, the fire district relies on fire hydrants to supply water for fire protective purposes.
Minimum requirements are 1,000 gpm in residential areas, and 1,500 gpm in commercial and
industrial areas, for 6 hours.

Fire Protection Class Rating. The Insurance Service Office (ISO) sets the class rating for
a community’s ability to provide fire protection. A community’s class rating is one of the
criteria insurance companies use for establishing homeowners’ insurance rates. Six inches
is the minimum pipe diameter recognized by the Insurance Services Office as providing fire
protection. Generally, an improvement in fire rating is difficult because rating involves both
the capabilities of the water system and the fire department. Class 1 is the highest rating, and
Class 10 is the poorest. Sisters has a good fire rating, with a Class 5 rating within the City
limits. This fire rating is good in comparison to most communities in Oregon, and an
improvement in the water supply would have a limited impact on fire insurance premiums,

In addition to the distance from a hydrant, the amount of water flow (fire flow) available at
the hydrant is considered when setting insurance rates. Recommended quantities of fire flow
are different for commercial and residential property, and are dependent on a number of
factors such as building size, distance between buildings, building construction type, etc.

Fire flow evaluations are based on a limited level of fire suppression deficiencies. Fully
sprinklered buildings, regardless of size, and any building with a needed fire flow of over
3,500 gpm will not be considered when establishing a community’s protection class, except
for response distance and aerial ladder needs. Buildings that have larger than a 3,500 gpm
needed fire flow, and are not sufficiently protected, may have a poorer class assigned to that
individual property. This puts the responsibility of fire protection for large properties or
large fire protection problems on the individual property owners instead of on the
community.
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City of Sisters Water System Capital Facilities and Water Conservation and Management Plans
Project # 03.62 Section 3 - Existing Water System

Distribution lines need to be adequately sized to carry fire flow from storage reservoirs to fire
hydrants. In the evaluation of distribution line sizing for Sisters, the desired fire flows are
2,500 gpm in the main commercial district, 2,000 gpm in the industrial parks, and 1,500 gpm
for residential areas. The evaluation of distribution line sizing will be discussed in greater
detail in Chapter 9.
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SECTION 4:
POPULATION AND LAND USE

4.1

4.2

4.3

4.4

HISTORICAL POPULATION

Sisters maintained a historical population from 600 residents to 690 residents for more than
30 years through the year 1990. Population growth was relatively stagnant between 1980 to
1990, but averaged approximately 2 percent a year from 1990 to 1996. The population
reached 775 residents in 1996. Beginning in 1997, when the people approved construction
funding for a public sewer system, growth has escalated rapidly, in similar fashion to the
growth throughout all of Deschutes County. By the year 2000, population in Sisters had
reached 975 residents, and growth has continued in excess of 11% per year since that time.

CURRENT POPULATION

The predicted population in 2005 for the City of Sisters is estimated at 1,768 residents in
both the Deschutes County Coordinated Population Forecast and in the City of Sisters
Comprehensive Plan.

PROJECTED FUTURE POPULATION IN 20 YEARS

The City of Sisters Planning Department and Deschutes County have estimated that
population in the City will be moderate within the 20-year planning period. Population is
anticipated to grow over 5% per year between 2005 and 2011. From 2012 to 2025
population is expected to grow at 3.13% per year. Population projections by both agencies
anticipate that the City will reach 3,747 residents by 2025. Assuming a 3.13% growth rate
between 2010 and 2025 is a reasonable long-term growth rate similar to the long-term
historical growth rate for Deschutes County, and will allow for an approximate doubling of
population in 20 years.

COMPARISON WITH PREVIOUS GROWTH PROJECTIONS

Previous population projections by the City of Sisters and Deschutes County, and projections
in the 1988 Water Facilities Study (Westech Engineering), and 1997 Wastewater System
Facilities Plan (HGE Inc., Architects, Engineers, Surveyors & Planners) substantially
underestimated the growth that has occurred in the City. The 1988 projection estimated that
approximately 1,100 people would reside in Sisters by the year 2005, while the remaining
projections all anticipated a population in the range of 1,000 people by the year 2005.
Growth has been much more rapid than anticipated in projections during the 1980's and
1990's.

CAPITAL FACILITIES PLAN POPULATION FORECASTS
Development is rapidly occurring in Sisters and is anticipated to result in population growth

0f 3.8% per year between 2005 and 2025. (Source: Sisters Coordinated Population Forecast,
2005.) A population of 3,747 residents is forecast for year 2025.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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4.6

4.7

ULTIMATE BUILDOUT

The aforementioned population estimates assume year 2025 buildout of vacant land inside
the UGB and land proposed to be included in the UGB. Ultimate population in the Sisters
UGB is difficult to estimate with continuing infill and partitioning of lots in older sections
of the City. It is anticipated that many of the older residents will maintain larger lot sizing,
and that future years will see a tendency towards partitioning of lots for coming generations,
taking into account increasing land values. Growth projections should occur within the
proposed expanded UGB, with the potential for continuing population expansion as existing
land area continues to be redeveloped into smaller partitions. The Sisters Planning
Department anticipates increasing occupancy rates to occur within the 20-year planning
period with an average of 2.2 people per dwelling unit by 2021.

LAND USE
4.7.1 Current Land Use

Current land use is shown on Figure /.2 based on Sisters’s Comprehensive Plan and
zoning ordinances. The Urban Growth Boundary (UGB) is recommended for
expansion to include land for residential expansion.

4.7.2  Comprehensive Plans and Zoning Ordinance Revisions (Draft)

The City of Sisters adopted a new Comprehensive Plan in August 2005. The
revisions include an updated existing land use tabulation. buildable lands inventory,
and UGB expansion, and zoning changes.

4.7.3 General Comments

Sisters is primarily a residential community, with a significant tourist based
economy. The City has a vibrant commercial district located on either side of U.S.
Highway 20, and an expanding industrial district. Historically, there has not been a
clear division between residential and industrial areas. As a result, the City has
developed a zoning system that restricts industrial development to designated areas,
while permitting residential development to develop in areas zoned for industrial
purposes. Future industry, according to the City’s Comprehensive Plan, will be
encouraged to locate in areas with readily available utilities and minimal conflicts
with existing development.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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SECTION 5
WATER REQUIREMENTS

5.1 INTRODUCTION

This section analyzes current water requirements for Sisters, including water production and
water demand. The analysis was developed using water production records provided by City
staff, and obtained from the web site for Oregon Water Resources.

5.1.1 Basis for Projected Future Water Requirements.
Future water requirements are based in part, on future water demand being
proportional to future population growth. Implicit in this determination is the
assumption that the relative proportions of residential, commercial, industrial, and
institutional use will remain constant.

5.1.2 Demand Definitions.

The following terminology is used to define characteristics of water use:

Average Daily Demand (ADD): Total use for the year divided by the number
of days in the year; expressed in gallons per day (gpd).

Maximum Month Demand (MMD): Total use for the month with the
highest total use during the year, divided by the number of days in the month;

expressed in gpd.

Maximum Day Demand (MDD): Total use for the day with the highest total
use during the year; expressed in gpd.

Peak Hour Demand (PHD): Total use for the hour with the highest total use
for the year; expressed in gpd.

Flow and demand parameters are typically abbreviated and expressed as:
megd: millions of gallons per day
gpd: gallons per day
gped: gallons per capita per day

Other flow and demand rates commonly used include:

gpm: gallons per minute
cfs:  cubic feet per second

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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Totalized flow and demands are commonly referred to as:

gal:  gallons
MG: million gallons
cf: cubic feet

5.2 CURRENT WATER REQUIREMENTS

To determine water requirements, water usage records for a 3-year period from December
2000 to September 2003 were examined. Production records for this period are presented as
a monthly summary in Table 5.1 for each calendar year.

Table 5.1: Well Water Production
(January 2002 - December 2004)

Month/Year Total (gal))' Average Day ;
(gal.) I (gpm) | (gpcd) *

2002

January 5,016,378 161,819 112.4 118.98
February 5,227,615 186,701 129.7 137.28
March 4,821,513 155,533 108.0 114.36
April 7,933,820 264,461 183.7 194.46
May 19,318,758 623,186 432.8 458.23
June 27,063,154 902,105 626.5 663.31
July 32,408,997 1,045,452 726.0 768.71
August 36,863,908 1,189,158 825.8 874,38
September 31,836,344 1,061,211 737.0 780.30
October 16,879,949 544,514 378.1 400.38
November 6,793,918 226,464 157.3 166.52
December 5,006,411 161,497 112.2 118.75
TOTAL 199,170,765 545,673 378.9 401.23

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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Month/Year Total (gal.)' . Average Day
(gal.) l (gpm) I (gpcd) ®

2003

January 6,461,097 208,422 144.7 145.75
February 6,722,899 240,104 166.7 167.90
March 5,133,066 165,583 115.0 115.79
April 8,628,844 287,628 199.7 201.14
May 13,147,081 424,099 294.5 296.57
June 29,330,901 977,697 679.0 683.70
July 43,266,763 1,395,702 969.2 976.02
August 42,853,659 1,382,376 960.0 966.70
September 33,080,690 1,102,690 765.8 771.11
October 19,057,901 614,771 426.9 42991
November 6,578,766 219,292 152.3 153.35
December 5,425,888 175,029 121.5 122.40
TOTAL 219,687,555 601,884 418.0 420.90
2004

January 7,982,479 257,499 178.8 172.82
February 10,200,899 351,755 2443 236.08
March 8,619,828 278,059 193.1 186.62
April 13,259,040 441,968 306.9 296.62
May 18,698,458 603,176 418.9 404.82
June 25,265,323 842,177 584.8 565.22
July 34,812,073 1,122,970 779.8 753.67
August 41,382,692 1,334,926 927.0 895.92
September 34,140,030 * 1,138,001 790.3 763.76
October 19,610,580 * 632,599 4393 424.56
November 6,769,550 * 225,652 156.7 151.44
December 5,949,919 191,933 133.3 128.81
TOTAL 226,690,871 619,374 430.1 415.69

1. All monthly flows recorded on 20™ of listed month.

2. * Assumed average increase for first 8§ months because reservoir was overflowing to Pole Creek (Control Failure).
S S

Average of first 8 months was 2.9% increase over prior year

3. Population Bases: 2002: 1,360 persons; 2003: 1,430 persons; 2004: 1,490 persons, PSU estimates

Average daily production (2002 - 2004 from Table 5.1) is approximately 0.589 mgd, but
flows are increasing to correspond with construction of new homes and increased tourism.
New homes in Sisters are rapidly replacing older homes, and include outside irrigation and
the installation of interior appliances that utilize increasing quantities of water. Peak usage
occurs in summer (typically July or August). Maximum month demand (MMD) from Table

September 2003 HGE, Inc., Architects, Engineers, Surveyors & Planners
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5.1 is 1.396 mgd (July 2003). Maximum day demand (MDD), based on known well
production records reviewed, is 1.944 mgd. Peak hour demand (PHD) is estimated at 3.49
mgd. The PHD estimate is based on an empirical formula (Equation 5-3) from “Water System
Design Manual, August 2001" by the Washington State Department of Health (DOH #331-
123). The equation and computation are provided below:

PHD = (MDD/1440)[(C)(N)+F]+18

Where: PHD = Peak Hourly Demand (gallons per minute, gpm)
C = Coefficient Associated with Ranges of ERUs
N = Number of Equivalent Service Connections, ERUs
F = Factor Associated with Ranges of ERUs

MDD = Maximum Day Demand, (gpd/ERU)

There are 922 current active service connections, including many restaurants, motels,
commercial buildings, and three schools. For purposes of the computation, equivalent
residential units (ERUs) are estimated at 1241'. For a range of N(ERUs) > 500: C = 1.6 and
F =225.

MDD = (0.944 mgd)(10° gal/MG)
1241 ERUs

PHD = (MDD/1440)[(1.6)(1241)+225]+18
= 2,423 gpm
=349 mgd

Current water demands are summarized in Table 5.2.

Table 5.2: Current Water Production Demands - 2003

Demand Parameter Current Ratio of Demand Estimated Prf)duction
Demand (mgd) | Parameter to ADD | Flow per Capita' (gpcd)

ADD 0.602 1 421

MMD 1.396 2.32 977

MDD 1.944 3.23 1,360

PHD 3.490 5.80 2442

" Based on Population of 1430 and 2003 records, which are latest yearly accurate recorded data.

"ERUs are typically determined by examining metered water use records for typical customers and
customer categories. A complete analysis of users was completed in February 1996 for a water rate
study, and the ratio of total ERU’s to residential ERU’s was utilized to estimate the ERU’s for this
analysis.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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53

5.4

CONCERNS REGARDING CURRENT WATER REQUIREMENTS

Relative to population, water consumption in Sisters is high. In most smaller communities,
typical residential water consumption, exclusive of irrigation, is approximately 50 - 70 gpcd.
With allowances for commercial and institutional use, seasonal irrigation, and limited
unaccounted for water, overall average water production expressed on a per capita basis
would be 100 - 120 gpcd. The influence of tourists is obviously a major factor in Sisters water
usage. Table 5.2 shows an annual average for Sisters of 421 gped.

Review of winter monthly data in Table 5.1 shows averages of 114 - 140 gpced for some of the
winter months, although per capita water usage is obviously increasing. Sisters has developed
numerous weekend events to bring tourists to the City, and this is evident with the level of
water consumption throughout most of the year. A large portion of the Sisters water
distribution system was replaced in 1994; however, many older lines remain and could be a
source of some system losses. Several creek crossings also exist, and could be potential
locations for leaks. Summer water production is approximately 5 - 7 times higher than winter,
indicating high summer irrigation usage for new homes, and the influence of summer tourists.

The City installed water meters in 1994, and many new meters have been installed since that
time, including a conversion of meters to radio read technology. All water consumption is
metered, but consumption is high for a number of reasons, including tourist usage and a need
for irrigation for residences during the hot, dry summer months.

WATER CONSERVATION

As a general term, water conservation refers to the recognition of water as a limited resource
and the policies and efforts implemented to limit water withdrawals accordingly.
Conservation (in Oregon) is defined more formally by OAR 690-400-0010(5) as meaning
elimination of waste “or otherwise improving efficiency in the use of water while satisfying
beneficial uses by modifying the technology or method for diverting, transporting, applying,
or recovering the water, by changing management of water use, or by implementing other
measures.”

Increased competition for an ever dwindling resource has prompted the State to approach the
matter through regulatory actions. Oregon Administrative Rules Chapter 690, Division 86,
includes requirements for preparation and submittal of Water Management and Conservation
Plans (WMCP). A WMCP is a document that describes the supplier’s system, usage,
management, and conservation. The WMCP is a requirement for action by Oregon Water
Resources Department (OWRD) on water rights related work such as permit extensions, or
approvals. Originally, it provided OWRD with information on the supplier’s system and
needs, and guidance on planning and conservation matters for the supplier. Today, it is
interpreted more as a contract between the supplier and the State. OWRD is looking for
concrete and verifiable plans, and implementation schedules, rather than general
recommendations or exhortations “to consider . . .” WMCP updates are required every 10
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years; a progress report is required 5 years after submittal of the WMCP. WMCPs are taking
on an importance comparable to Water System Capital Facilities Plans.

A WMCP for Sisters is included in Section 10. The plan contains requirements of the
guidebook provided for Oregon Municipal Water Suppliers from the Oregon Water Resources
Department. In addition, the City of Sisters is participating in broader regional alliances to
develop strategies aimed at conserving and developing water resources in Central Oregon.

The most important conservation related issue for the City to address is reduction of system
losses within the water system, which are very high at this point. Strategies for reducing
system losses are discussed in Chapter 10.

5.5  FIRE FLOW REQUIREMENTS

The amount of water used for fire fighting in comparison to total yearly water consumption
is negligible; however, heavy demands during major fires greatly influence the design of the
distribution system and storage reservoirs. Recommended quantities of fire flow are different
for commercial, industrial and residential property, and are dependent on a number of factors
such as building size, distance between buildings, building construction, etc.

Recommended fire flows for single-family residential dwellings can be based on a
complicated formula that includes square footage as a variable. A typical residential fire flow
recommendationis 1,000 to 1,500 gpm, though smaller dwellings and wider spacing generally
reduce the actual need. Dwellings with less than 3,600 square feet are identified by the
Uniform Fire Code (UFC) as requiring a minimum of 1,000 gpm. Insurance Services Office
(ISO) recognizes distance between residences as a significant factor. ISO recommendations
include a needed fire flow of 500 gpm for one and two family dwellings, two stories or less,
with a distance between buildings of over 100 feet. The ISO recommendations increase to
1,500 gpm for separation distances of less than 11 feet. Higher fire flows are needed for
larger buildings and higher densities of construction characteristic of core commercial areas
and schools.

Actual fire flow needs in any given area may vary widely according to the actual construction
present. The Sisters-Camp Sherman Fire Protection District has established minimum hydrant
flow requirements of 1,000 gpm for residential areas, and 1,500 gpm for commercial and
industrial areas. They also will require that fire hydrants be available within 400 feet of any
structure (800 foot hydrant spacing). “Fire hydrant capacity is established to provide for
needed flow at 20 psi residual pressure,” and hydrant capacity in Sisters is often substantially
greater than the fire department minimum requirements.  Sisters currently has a Class 5 fire
protection rating (where Class 1 is best and Class 8 is worst). 40 percent of the overall
grading is based on the community’s water supply and characteristics. The class rating is very
important in establishing local property insurance premiums. Cost of maintaining or
upgrading a water system to the individual customer can often be offset, at least in part, by
reduced insurance premiums associated with a more favorable system rating. In a
conversation with Fire Marshall David Wheeler, ISO is currently reviewing of the rating

September 2005 HGE, Inc., Architects, Engineers, Suiveyors & Planners
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based on recent improvements to the water system.

The ISO review will need to address the duration of the fire flows anticipated and measured
in the City. With the City’s 1994 distribution improvements, major system expansion in the
last 15 years, and the second transmission system installation in 2002, flow capabilities of the
water system have been greatly enhanced. Flow duration is also adequate with the City’s two
wells (1,350 gpm combined capacity) and a 1,600,000 gallon gravity storage reservoir.
Current PHD is estimated at 2423 gpm; consequently, there is zero well capacity available for
fire protection, and all protection must be derived from storage. Table 5.3 shows generalized
fire flow capabilities of the current water system.

Table 5.3: Current (Generalized) Fire Flow Capability in Sisters '

Well Capacity Reservoir Capacity System Capacity
System Water E)g:;::i\x” Flow Ai;?;z:gg Flow Dl.nration
Demand (gpm) (apm) (gpm) (minutes) (gpm) (minutes)
2423 (PHD) 0 2,500 448 1,427 448
2423 (PHD) 0 1,500 622 527 622
2423 (PHD) 0 1,000 772 (73) 772
2423 (PHD) 0 500 1,017 (573) 1017
970 (MDD) 380 2,500 755 2,880 755
970 (MDD) 380 1,500 851 1.880 851
970 (MDD) 380 1,000 1,159 1,380 1,159
970 (MDD) 380 500 1,818 880 1,818
410 (ADD) 940 2.500 1,026 3,440 1,026
410 (ADD) 940 1,500 2,857 2,440 2,857
410 (ADD) 940 1,000 26,667 1,940 26,667
410 (ADD) 940 500 No Limit 1,440 No Limit

' Assumes there is no power outage since neither of the current wells has a backup power source.

A recommended flow duration for fire flows up to 2,500 gpm is two hours. From this
perspective, Sisters has a system capacity of approximately 880 - 3573 gpm (depending on
the system demand) for a minimum of seven hours. More is always desirable and no specified
flow/duration can assure the City that it is fully protected from all fire related scenarios,
particularly in a wild fire situation.

Generally, fire flow is provided by means of reservoir storage capacity that is allocated and
reserved for fire protection. A flow 0f 2,500 gpm for a duration of two hours would require
300,000 gallons of reservoir storage capacity; a flow of 1,500 gpm for a duration of two hours
would require 180,000 gallons of reservoir storage capacity. As an alternative, fire flow
strategies may rely on excess supply (well) capabilities.
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5.6

PROJECTED WATER PRODUCTION REQUIREMENTS

Projecting water production requirements for Sisters requires a fair amount of speculation,
anticipating reduction in water losses and conservation by the community. Quantifying that
reduction is highly uncertain and speculative until the sources of leakage are found, and until
conservation results are achieved. “Target design numbers” from “Water System Usage
Guidelines, ” 1999, prepared by various state and federal, funding and regulatory agencies in
Oregon, are provided for comparative purposes.

Table 5.4: Per Capita Water Demand Comparisons

Flow Per Capita Water Demands

Parameter Sisters ' , “Guidelines” Design
ADD 421 235
MMD 997 --
MDD 1,360 588
PHD 2,442 1,175

' Includes 28.3% “unaccounted for” water in 2003 and 2004.

For planning purposes, projected water requirements in Sisters will be based on the current
usage plus 15% system losses for a year 2025 population of 3,747 persons. Design per capita
demands and water production requirements are shown in 7able 5.5, anticipating conservation
to reduce system demands. Total system demand is illustrated in Figure 6.1.

Table 5.5: Year 2025 Design Per Capita Demands and Water
Production Requirements

Per Ratio of Water Production

Flow Capita Demand Requirements'
Parameter Demand Parameter to d

(gped) ADD (mgd) | (gpm)
ADD 346 1 1.30 903
MMD 819 2.37 3.07 2,132
MDD 1,118 3.23 4.19 2,910
PHD 2,007 5.8 7.52 5,222

' Population Basis: 3,747 persons
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SECTION 6:
WATER SOURCES

6.1

WATER RIGHTS INVENTORY

The City of Sisters participated with other Deschutes County cities in developing a
Municipal Water Supply Report in May, 2005. This report evaluated water rights and made
recommendations for future water supply needs in the City. Water rights are shown in Table
6.1; water right certificates are included in Appendix 6.2.

Table 6.1. City of Sisters Water Rights

Source
Type

Location or Beneficial | Application | Permit, Transfer Priority Rate

Facility Name Use Type File No. or Certificate Date
CFS | MGD

GW

12196 City Well #1 Municipal 10545 | Certificate 66520 2/24/83 1.78 1.15

GW

30258 H.S. Well #2 Municipal 12591 Permit 11418 6/25/1991 3.34 2.16

City of Sisters Ground Water Rights Total Rate 5.12 3.31

SW

12198 Pole Creek Municipal 44263 | Certificate 65091 | 11/17/1967 1.45 0.94

SW

12198 Sisters Res. Municipal 44263 | Certificate 65091 | 11/17/1967

SW

12150 7 Springs Municipal 17149 | Certificate 13509 11/1/1937 1.25 0.81

SW

13151 2 Springs Municipal 17149 | Certificate 13509 11/1/1937

SW

13152 Pole Creek
Swamp Springs Municipal 16404 | Certificate 13501 4/7/1937 1.25 0.81

SW

29954 Springs Municipal 12560 | Certificate 10028 2/11/1929 02 0.13

SW

30259 Pole Creek Municipal T 3733 | Certificate 67706 | 12/31/1885 0.2 0.13

City of Sisters Surface Water Rights Total Rate 4.35 2.81

12197 Pole Creek Municipal 43919 | Certificate 65090 8/10/1967 | 6.3 ac

Per capita water demand for Average Daily Demand and Maximum Daily Demand was
estimated by annual population growth projections, utilizing existing usage figures, with
potential conservation. These estimates of future water demand were used to generate the
projections shown in Figure 6.1. The authorized rates of appropriation for both groundwater
and surface water rights presently held by the City of Sisters are also shown on Figure 6. 1.
Oregon law on water rights is undergoing extensive changes, and the Oregon State
Legislature has modified statutes for the Deschutes Basin extensively in the past few years.
At the present time, new groundwater permits in the upper Deschutes Basin are subject to
regulatory constraints for protection of scenic waters and for existing senior water rights.
Mitigation rules were developed in OAR 690-505 to offset potential groundwater pumping
impacts on surface waters, and to allow issuance of new groundwater permits by the Oregon
Water Resources Department (OWRD). New water supply development must now account
for some key considerations: 1) supply for increasing demand, 2) optimization of existing
permits and water rights, and 3) mitigation for new permits. It is extremely unfortunate that
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representatives of the City of Sisters filed for a groundwater certificate for the City well in
1983, which capped the permitted water use from this well at 1.78 cfs. The original permit
approved for this well was for 2.93 cfs, and the reduced allocation will be a major issue over
time. While this loss of right was not a major issue at the time, new regulations make it very
difficult to increase water appropriations. During the preparation of this Water System
Capital Facilities Plan, we did discuss this issue at length with OWRD, and with the
Watermaster’s Office, in the hopes that the certificate was intended to prove usage on a
portion of the well. Apparently there is no file information in this regard, and the certificate
is the final allocation of water rights for the City well.

Figure 6.1: Demand Graph

City of Sisters Water Supply
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Figure 6.1 illustrates that Sisters will not utilize all of it’s groundwater rights by 2025, on
an Average Daily Demand Basis at projected growth. It is projected that existing rights will
provide capacity to approximately 2040 if population projections correlate with actual
growth. These projections assume that current policy remains in effect, and that water rights
continue to be considered on an annual rather than a peak usage basis. The City also has
numerous surface water rights that are not currently being utilized, but could be resurrected
in the future. OWRD policy is continually changing, and it was originally believed that these
surface water rights could be utilized for mitigation and leasing to other parties until demand
reached the point that City usage demanded the water. OWRD has now ruled that mitigation
and leasing to other parties will not be permitted. However, in discussions with OWRD staff
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6.2

in this regard, it may be possible for the City to mitigate their surface water rights and secure
ground water irrigation rights equal to the mitigation for summer months when water demand
is high. Oregon House Bill 3494 became effective on July 29, 2005, and makes provisions
for mitigation of surface rights to groundwater rights and OWRD will need to evaluate HB
3494 to determine whether it will apply to the City of Sisters. This would basically require
mitigation to allow surface water rights to remain in the streams, with a conversion of rights
to an irrigation allocation, and then a subsequent conversion to an increased ground water
right for the summer months. In effect, the rights cannot be sold, but potentially could be
converted for usage within the City. This issue is complex, and beyond the scope of this
plan, but we recommend that the City retain a water rights examiner to pursue this issue with
OWRD to reach resolution. A budget (planning) allowance for the water rights related work
is $ 7,500.

If it is not possible to convert the existing surface water rights to groundwater rights under
some type of agreement with OWRD, the City may be forced in the future to either mitigate
the purchase of new rights, receive new rights from new subdivisions which desire water
service from the City, install a water treatment facility to utilize surface water, or continue
exploring strategies to reduce water demand. Surface water treatment is extremely expensive
from both a capital and O & M standpoint, and this should be the last option for
consideration. Another issue for consideration would be the conversion percentage that
would apply for surface water vs groundwater, and the OWRD transfer and mitigation policy
in effect at the time of conversion. For purposes of this report, we assumed that all surface
water rights would remain available for the future demands of the City, and could be
converted to an equal volume of groundwater rights through mitigation. Based on our
analysis, with both groundwater and surface water rights held by the City, Average Daily
Demands would not exceed the allocated water rights until approximately 2049. The
Average Daily Demands and the Maximum Daily Demands do not exceed the combined
water rights for the City of Sisters through the period of this Water System Capital Facilities
Plan, under the current interpretation of water rights by OWRD. However, provisions for
obtaining new water rights to serve long-term needs must be a continual consideration.

FUTURE WATER SUPPLY NEEDS

The City of Sisters is projected to need average daily flows of 1.30 MGD by the year 2025
to meets total system demands. Maximum daily demands are anticipated to reach 4.19 MGD
by the year 2025, and peak hourly demands will reach 7.52 MGD on an hourly basis.
Groundwater rights currently held by the City should provide adequate water for the
projected average daily demands through the planning period, which is the current basis of
OWRD for measuring water usage. If the regulations are later interpreted on a maximum
daily demand basis, the City could not meet peak daily demands in year 2025.

Some means of utilizing existing surface water rights will need to be in place before 2040,
when average daily demand is projected to exceed existing groundwater rights. An
alternative would be new water rights, which should be transferred as a condition of approval
for all new annexations to the City, and for approval of all new subdivisions which will
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develop in the future. Usage estimates have projected savings in consumption from
conservation, and the City of Sisters has groundwater available for average daily needs of the
community through year 2025. However, as growth continues, the City needs to make every
effort to both mitigate for usage of existing surface water rights; require transfers of new
rights from potential new development or annexations; and to negotiate with existing
irrigation Districts for acquisition of new water rights or usage permits that will satisfy future
needs of the City. Any potential to reduce overall system demand should also be pursued.

6.3 WELL SOURCES
Well data for Well No. 1 and Well No. 2 is summarized in Table 6.2. Well logs are included
in Appendix 6.1. Well locations are shown on Figure 3.5. Additional well information and
photographs are provided in Section 3.
Table 6.2: Well Data Summary
Item Well No. 1 We?ll No. 2
(City Well) (High School Well)
Construction Date 1975 1991
Well Depth (ft.) 211 302
Static Water Depth (ft.) 85! 1ot
Pump Setting (ft.) 120' 158
Casing Perforation Depth Range 50-195.6' 242" - 302
(ft.)
Grout Seal Depth (ft.) 40' 34
Casing Diameter (in.) 14"-12" 14"-10"
Pump Type Line Shaft Turbine Line Shaft Turbine
Horsepower 75 Hp 75 Hp
Capacity (Measured) 750 Original-600 750 gpm
Present
Flowmeter Yes Yes
Flowmeter Type Propeller Propeller
Emergency Generator Purchased, being Purchased, being
installed in 2005 installed in 2005
Fuel/Tank Diesel mounted under | Diesel mounted under
generator generator
Alarm Siren at wellsite. Siren at wellsite.
Light at wellsite. Light at wellsite

The well building for Well No.1 (City Well) was constructed in 1976, and is in fair
condition. The structure includes within a single room: piping, valving, flowmeter, controls
and pump to waste.) The station is small, lacks ventilation, and has safety concerns that need
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to be addressed. The motor for the pump was rebuilt once, and has functioned well since the
original construction, but is becoming antiquated for dependable performance. Electrical
switchgear has had several problems through the years, and many electrical modifications
with different contractors. Soft starting equipment was installed in 1995 to reduce power
demand, and the installation was modified to allow remote operation from Well No. 2 by
radio telemetry. In general, the electrical for this station is antiquated and difficult to
maintain. Original construction plans are no longer accurate, and electricians have difficulty
understanding operation of the facility. A separate room has been provided for the addition
of gaseous chlorine as a disinfectant.

Ventilation for this building is poor, and reliability will become an increasing concern.
Gaseous chlorine poses safety concerns, and a better alternative would be to install an on-site
chlorine generator for this facility.

The well building for Well No. 2 (High School Well), was constructed in 1992, and is
generally in good condition. A chlorine leak developed in the mid 1990's, and electrical
controls were rebuilt in 1995. This facility includes two rooms within a single building. One
room includes piping, valving, flowmeter, pump to waste, and electrical controls. A second
room is provided for gaseous chlorine, which is used as a disinfectant.

The electrical controls include soft starts for pump efficiency, and a radio controlled system
to operate both Well No. 1 and Well No. 2, with level signals received from the storage
reservoir. Once again, gaseous chlorine is a safety concern, and on-site generation facility
would function well at this location.

WATER AVAILABILITY

Sisters water supply is very marginal at this time for meeting water demands of the
community during Maximum Daily Demand periods. During the summer of 2005, well
production could not maintain reservoir levels during Maximum Daily Demands, and
additional well capacity must be developed. One well should always be available for
redundancy purposes, and Sisters currently has no backup and well capacity which does not
meet Maximum Daily Demands with both existing wells in operation. Since water rights are
currently monitored on an Average Daily Demand basis, water rights are available for
projected needs. Future water usage projections have been reduced for the future,
anticipating that conservation would be implemented to limit system losses to 15%.

Increased well capacity will be a necessity, and a new well with capacity of 1,560 gpm, or
2,246,000 gpd will be required immediately. This well would function during peak demand
periods, and the two existing wells should be capable of meeting system demands on an
Average Daily Demand basis. To economize in operation, one of the two existing wells
could operate full time during ADD periods, with the second pump utilized to maintain
reservoir levels. The new pump would operate during heavy usage periods, with one of the
smaller pumps operating to supplement flows and to maintain reservoirs levels during peak
usage periods. The existing City Well No. 1 should be retrofitted with a new pump to
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increase output to 750 gpm, and to lower the pump in the well, which would help to maintain
reservoir levels during peak demand periods.  Sisters has recently purchased standby
generation units for Well No. 1 and Well No. 2, and these will be installed in the near future.
The new well No. 3 should not require standby generation, since adequate capacity will be
available from the existing wells to assure operation during peak demand periods. Well No.
3 and/or No. 4 should receive an on-site generation system for disinfection purposes.
Modern telemetry should be provided for the entire system, to allow monitoring, well and
reservoir operation from remote locations. Costs should be an integral portion of the
electrical system provided for new source construction.

The City’s water rights are adequate for projected needs during the planning period.
Additional groundwater rights will be necessary before 2040, and this can be achieved
through several alternatives described previously. The following considerations must be
considered to maintain availability of an adequate water supply:

. Ifa power outage should occur during times of Maximum Daily Demand, the
existing wells must have standby capabilities to keep the City supplied and
to maintain reservoir levels.

o Construction of a proposed Well No. 3 or Well No. 4 should provide needed
system capacity for the design period. The potential exists for an agreement
to make water available from an existing well located in the vicinity of Well
No. 4.

o Planning for the future should include a fourth well, which will be required
in the foreseeable future.

° Location for water losses during summer months must be found, and the
usage must either be metered or terminated.

o An increase in water rates incorporating consumption considerations, should
lower City water demand consistent with future water requirements described
in Section 5.

° Community growth must be consistent with projections.

o That maintenance of all wells be performed during non peak usage periods,
such that all wells are available during periods of high demand.

° That source contamination does not occur.
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6.5

6.6

SOURCE PROTECTION

All water sources are susceptible to contamination. Source protection involves a delineation
of the area of significance surrounding the source, identification of potential risks, and
contamination sources, and development of strategies to preserve source quality.

Oregon Department of Human Services (DHS) completed a delineation of a drinking water
protection area (DWPA) for Sisters on September 26, 2002. Contours were developed for
1,2,5,and 10 year time of travel intervals. A full report (Source Water Assessment Report)
was prepared in May 2004. The resulting report is included in Appendix 6.3. Major
segments of the City are included within the 10 year time of travel contours.

Source protection should be taken seriously. Contaminated sources typically require
treatment (at best) or abandonment (at worst). Treatment or development of a new source
would be very expensive for Sisters and could result in considerable inconvenience to water
users prior to construction of the needed facilities. Compliance by neighboring, or other,
properties within the designated protection area will require goodwill efforts from both the
City and property owners to ensure compliance with setbacks as well as other land and
materials use issues that could adversely affect groundwater quality. City staff should be
mindful of precautions related to fuel and chemical storage near the well sites, including
potential hazards associated with leaks and spills. In the future the City may wish to develop
a Community Drinking Water Protection Program. Minimum setback distances for wells are
included in OAR 690-210-0030 and can be summarized as:

o 50 feet of any septic tank

o 100 feet of a septic drain line or sewage disposal structure or facility
° 50 feet of a closed sewage or storm drainage system

° 50 feet of a confined animal feeding or holding area

° 50 feet of any animal waste holding area such as a pond or lagoon

o 100 feet of any sewage sludge disposal area

o 500 feet of hazardous waste storage, disposal, or treatment unit.

WELL SUPPLY RECOMMENDATIONS

The existing wells have deficiencies meriting special attention during the planning period.
A new well will need to be constructed immediately, with a transfer of water rights from
Well No. 2. All wells should be converted to utilize on-site chlorine generators. Well No.
1 should have the pump replaced, and a complete new building and electrical system
provided. Pumps from any of the wells may need to be rebuilt or replaced at some point in
the planning period; however, given the relatively benign (non-corrosive) environment, this
is by no means certain. Costs for rehabilitation or replacement of a pump can typically be
handled with reserve funds or operating contingencies.

It is generally desirable for a community with a well supply to be able to meet its peak daily
demand with its largest well out of service. Often this is achieved by providing sufficient
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storage. Since Sisters has limited storage until a second reservoir is constructed, at least one
backup well should be provided. By constructing one new well with capacity to serve
current maximum demands, the City would maintain one of the two existing wells for
redundancy until the second reservoir is constructed. Although the existing wells could not
provide for maximum daily demand with the new, largest well out of service, one of the two
existing wells would provide adequate backup capacity. A new reservoir is also proposed
as a portion of this Water System Capital Facilities Plan, and a combination of increased
storage and increased well capacity will provide adequate reliability for the City through the
planning period. Reliability would be provided for both hydraulics, and to protect against
contamination occurring at one of the wells.

A site would need to be located that provides minimum setbacks (see Section 6.4) either
through purchase or from a proposed subdivision. While the existing wells are constructed
in alluvial materials (sand, gravel, clay, etc.) and, presumably, these alluvial deposits extend
throughout the City, it would nevertheless be advisable to include a qualified hydrogeologist
on the design team to assist with locating a site. In addition, site selection should consider
proximity to known potential contamination sources (see Appendix 6.3). Ideally, the well
will be comparable to Well No. 2: approximately 300 feet deep, 14" casing, approximately
1,560 gpm, with a total dynamic head of approximately 290 feet. The well should be
provided with on-site chlorine generation.

An opinion of probable cost for water rights related work is provided in Table 6.3. New
construction of a building, electrical, telemetry, and on-site chlorine generation
improvements at Well No. 1, isdeveloped in Table 6.4. Installation of a new on-site chlorine
generation unit and telemetry improvements at Well No. 2 is provided in Table 6.5. An
opinion of probable cost for a complete new Well No. 3 is developed in Table 6.6, and a
summary of water source costs is provided in Table 6.7.

Table 6.3: Water Rights Transfers and Related Work
Opinion of Probable Cost

Opinion of Probable Cost

Water Rights Examiner Transfers of Existing Rights: $7,500

Total Capital Costs: $7,500

Table 6.4: Proposed Well No. I Improvements
Opinion of Probable Cost

Opinion of Probable Cost
Mobilization: $12,000
New Deep Well Vertical Turbine Pump $27,500
Misc. Electrical/controls/telemetry: $50,000
Misc. Plumbing: $10,000
Well Building: $125,000
Installation of On-Site Chlorine Generator: $48,000
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Subtotal Construction Cost: $272,500
Engineering and Construction Obsetvation: $54,500
Legal and Administrative: $13,625
Contingency: $27,250
Total Capital Costs: $367,875

Table 6.5: Well No. 2 - Installation of On-Site Chlorine Generator

Opinion of Probable Cost

Opinion of Probable Cost
Mobilization: $3,000
Installation of On-Site Chlorine Generator: $48,000
Electrical Controls, Telemetry $10,000
Subtotal Construction Cost: $61,000
Engineering and Construction Observation: $12,200
Legal and Administrative: $2,550
Contingency: $6,100
Total Capital Costs: $81,850
Table 6.6. New (1,560 gpm) Well No. 3
Opinion of Probable Cost
Opinion of Probable Cost
Mobilization $20,000
New Well, (14" casing, 300" depth, 1,560 gpm): $43,400
Pump Test, Grouting: $5,100
New Deep Well Vertical Turbine Pump: $27,500
Misc. Electrical/controls/telemetry: $50,000
Misc. Plumbing: $10,000
Well Building: $125,000
Installation of On-Site Chlorine Generator: $48,000
Subtotal Construction Cost: $329,000
Engineering and Construction Observation: $65,800
Legal and Administrative: $16,450
Site Survey: $3,500
Site Purchase: $150,000
Contingency: $32,900
Total Capital Costs: $597,650
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Table 6.7: Summary of Water Source Costs
Opinion of Probable Cost

Opinion of Probable Cost

Water Rights Transfers and Related Work: $7,500
Well No. 1 Proposed Improvements: $367,875
Well No. 2 - Installation of On-Site Chlorine

Generator: $81,850
Well No. 3 - New (1,560 gpm): $597,650
Subtotal Capital Costs: $1,054,875
Total Capital Costs: $1,054,875

6.7 WATER RIGHTS RECOMMENDATIONS

A portion of the water right associated with Well No. 2 should be transferred to the proposed
Well No. 3. This can be done by designating the new well as an alternate point of diversion
since, it appears, the wells draw from the same aquifer. This will preserve the water right
and allow more flexibility in well utilization.

If a new well is constructed, then the City’s existing water rights should be transferred to
include it as an alternate point of diversion. This is essential to the use of the new well. New
water rights are not readily available and the City require additional capacity.

Under emergency (fire flow) conditions, all wells may be operating. This possibility has
been previously discussed with Water Resources on a similar project, since it was unclear
as to whether or not this would be violating the rules. Surface waters can be used for fire
protection without a water right (it is noted as an exempt use), but the rules are mute with
regard to the use of groundwater for this purpose. Water Resources did not see a problem
with use associated with a bonafide emergency.
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SECTION 7:
WATER QUALITY AND TREATMENT

7.1

7.2

REGULATORY OVERVIEW

The 1974 Safe Drinking Water Act (SDWA) and subsequent amendments regulate drinking
water quality at the federal level. The states may utilize the minimum requirements provided
for by the federal regulations or develop more stringent standards. States also have flexibility
in regulating treatment technologies and design parameters to achieve or assure the minimum
requirements for finished water quality.

In Oregon, the Oregon Department of Human Services (DHS), Drinking Water Program has
the primary responsibility of administering federal and state regulations of public water
systems. Oregon Administrative Rules (OAR) Chapter 333 includes the rules for public
water systems. The complete rules are available in several formats online at
http://oregon.gov/DHS/ph/dwp/pwsiules.shtml.

Sisters is in compliance with all State Regulations of Chapter 333. However, to assure
compliance with the regulations, the City has elected to provide groundwater disinfection in
accordance with OAR 333-061-0032. Disinfection is provided to approximately 0.3 mg/l
on a normal basis.

In 1994, the DHS notified the City of new monitoring requirements for disinfection by-
products (DBPs) and maximum residual disinfection levels (MRDLs). Any community
using a disinfectant is required to meet the new standards. Sisters relies on groundwater
sources, but it is unlikely that DBPs are a concern because of the very limited level of
disinfectant.  The DHS website (hitp://www.oregon.gov/DHS/index.shtml) has a
considerable amount of guidance information.

WATER QUALITY

7.2.1  Well Water Quality

Water quality associated with the two production wells is generally non-problematic
with all measurable chemical concentrations well within regulated maximum
contaminant limits (MCLs) or established standards. 7Table 7.1 includes chemical
concentrations for selected chemicals. Selection is from the Oregon Department of
Human Services (DHS) Drinking Water Program database for Sisters, and from
existing records of the City. Only chemical tests showing a positive result - as
opposed to “no detection” (ND) - are included in the Table. DHS’ database for
Sisters includes test results from 1982 to 2005:

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners

7-1



City of Sisters
Project # 05.62

Water System Capital Facilities and Water Conservation and Management Plans
Section 7 - Water Quality and Treatment

Table 7.1: Recent Historical Water Quality -

Selected Parameters, 1982 - 2001

7.3

Well No. 1 Well No. 2 MCL
Parameter Concentration Concentration (mg/1)
(mg/l) (mg/l)

Arsenic 0.0018-0.0030 0.0013 | 0.01
Barium - 0.003 2
Nitrate 0.08-0.49 0.17-1.02 10
Sodium 0.36 -5.00 -
Flouride 0.08-0.13 0.12 4.0
Chromium 0.0005 - 0.1
Sulfate 41 --
TThm* 0.0017 - 0.0086 ND | 0.010

*Total Trihalomethanes
7.2.2  Distribution System Water Quality

Distribution system sampling for copper has always been well below the action level
for copper of 1.3 mg/l.

Distribution system sampling for lead has also always been well below the action
level for lead of 0.015 mg/l.

EXISTING TREATMENT AND DISINFECTION FACILITIES

There are no treatment facilities in Sisters other than gaseous chlorination at each of the well
sources and at the reservoir. While disinfection is not currently being used at the reservoir,
it is available for emergency usage, and is available in the event of terrorist activities.
Vacuum operated chlorinators are fed, via plastic tubing, directly into the water supply at
either well, and at the existing 1.6 MG reservoir. The feed rate is controlled by manual
adjustment of the rotometers on each unit. Monitoring of chlorine residual occurs throughout
the distribution system. Disinfection is used when well pumps or the reservoir control
structure is operating. Contact time is minimal, but disinfection is not required, and mixing
occurs rapidly after introduction of chlorine.

Discussions with DHS did not indicate a concern with the present system. Sisters is not
required to disinfect the existing wells and disinfection is viewed as “probably doing no
harm.” Based on this discussion, and review of current water quality and regulatory
requirements, there are currently no treatment related needs or deficiencies. This
determination does not extend to monitoring requirements - the City must comply with all
monitoring and submittal requirements including new requirements for DBPs and MRDLs.
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7.4  POTENTIAL FUTURE TREATMENT AND DISINFECTION NEEDS

There is always some potential for future regulatory changes, or water quality changes, that
will necessitate treatment or disinfection.

Positive and recurring coliform findings in the distribution system could necessitate
increased disinfection and the maintenance of a higher chlorine residual. On-site mixed
oxidant generation is the generally preferred disinfectant in community water systems
because of low operating cost, relative safety, and ease of handling. Provision of an on-site
mixed oxidant generator for disinfection at each site would entail the following, which is not
a mandatory requirement at this time:

Provision of adequate contact time (30 minutes minimum) between mixed
oxidant injection and first customer. Therefore, each source would need to
have its own disinfection facilities.

Since the City’s wells are located in or adjacent to town, they have very short
transmission mains. If contact time was required, it would need to be
provided on site. This could be done with a suitably baffled tank but is not
recommended at this time because disinfection is not required for a protected
ground water system.

On-site mixed oxidant generation equipment consists of an on-site mixed
oxidant generator, a small mixing tank and chemical feed system. Typically,
this is housed in a building such as a well building. The feed system is
sophisticated enough to allow precise adjustment and consistent delivery of
the mixed oxidant solution.

Opinions of probable cost for adding disinfection including contact time are
presented in Tables 6.4, 6.5, and 6.6. 1f disinfection becomes a requirement,
then any new wells would also need disinfection facilities.

A degradation in well water quality could also result in the need for treatment if any
of the regulated chemical parameters are exceeded. A large unincorporated area is
within the 10-year travel time area to either Well No. 1 or Well No. 2 (see Appendix
6.3); consequently, there will always be some potential for well contamination.
Because of the very high cost of providing true treatment facilities, it is generally
preferable to rehabilitate the well, or move it to another area. If contamination of a
well should occur, the City should immediately contact DHS for guidance.
Addressing the matter will probably require engineering assistance to develop short
and long-term strategies for dealing with the problem.
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SECTION 8
WATER STORAGE

8.1

8.2

REGULATORY OVERVIEW

There are no specific regulatory requirements related to capacity and sizing of reservoir
storage for finished water in the State of Oregon. OAR 333-061-0025 requires water systems
to maintain a minimum of 20 psi pressure at all service connections in the distribution system
at all times. This requirement is related to reservoir storage insofar as compliance is
generally not practicable without sufficient storage to meet equalization, fire flow, and
emergency reserve demands. In Oregon, system storage needs are determined in accordance
with applicable general standards or specific guidelines (Section 8.2).

STORAGE DESIGN GUIDELINES
8.2.1 Capacity Guidelines (Specific)

In 1999, an interagency team made up of personnel from the Department of
Environmental Quality, Oregon Economic and Community Development
Department, the Health Division, the Oregon Water Resources Department, the
USDA-Rural Utilities Service, Rural Community Assistance Corporation, and the
Department of Land Conservation and Development developed “Warer System
Usage Guidelines - Developing Target Design Numbers for Community Water
System Projects.” The Guidelines were developed as part of an effort to standardize
interagency policies and, specifically, to address agency concerns that many water
system improvement projects appeared to be “larger than needed.” Size relates to
cost, and, in turn, to the demand on limited grant and low interest loan funds
available through state and federal agencies. The manifest agency goal is to balance
level-of-service objectives with available funds in order to maximize the benefits to
a larger pool of qualified applicants.

The guidelines are not intended as absolute criteria for design; rather they are a
starting point. Increased storage beyond guideline recommendations will likely
require adequate justification from the perspective of potential funding agencies
involved in development of the guidelines.

Storage guidelines provide for "“fwo and one half day's storage at average daily
demand' plus 180.000 gallons for residential fire protection.” For purposes of the
computation, a guideline average daily demand usage of 235 gped is indicated. The
figure is based on a state-wide average and includes allowances for commercial and
industrial activity.  Deductions are expected for predominantly residential
communities, and higher usage may be justified based on unique circumstances such

"“Two and one half day’s storage at average daily demand” is approximately equal to “maximum daily
demand” in Oregon communities based on peaking factors (multiplier) frequently used in Master
Planning.
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8.2.2

8.2.3

as a high level of tourists or travelers. Sisters is experiencing rapid growth and
increases in reservoir capacity are relatively inexpensive during the construction
process.

Capacity Guidelines (General)

As noted above, (Section 8.2.1), the agency guidelines for Oregon were developed
to address perceptions and concerns that many reservoir projects provided excessive
capacity. Water System Capital Facilities Plans reviewed by the authors typically
provide for “rule-of-thumb” reservoir capacity design of three times average daily
usage plus fire flow (3XADD+FF). Fire flow storage is based on a desired flow rate
multiplied by an appropriate duration. Fire flow capacity allowances incorporated
in Master Plans vary considerably based on community characteristics, fire
department recommendations, and consultant predictions. Capacity based on
maximum day usage plus fire flow (MDD + FF) is also common and typically results
in somewhat lower total capacity.

The rule of thumb approach, that favors either (3 x ADD) + FF or MDD + FF, gain
their authority primarily through established and common usage amongst consulting
engineers in Oregon, and throughout the country. The determination implicitly
incorporates subjective considerations of risk and reliability.

Reservoir Storage Capacity Design Considerations

Typical reservoir storage requirements can be analyzed into three components:
operational (or equalization) storage, emergency storage, and fire reserve.

Operational (or equalization) storage provides for any period during a 24-hour day
where water demand exceeds supply capabilities (i.e., wells or treatment facilities)
or for when supply sources are off-line. Operational storage can allow treatment
facilities (with adequate capacity) to be operated for aminimal and continuous period
of time, thereby reducing staff demands and associated costs. For well based
systems, it allows efficient cycling of well pumps.

Emergency storage provides for interruption of supply. Supply can be interrupted for
many reasons including, but not limited to: mechanical failure of required treatment
or pumping facilities; source contamination; electrical outage with no, or inadequate,
backup power provisions; or shut-downs for maintenance or improvements.
Emergency storage is not intended to provide for extended interruptions of supply
associated with droughts or catastrophic system failures requiring prolonged repairs
or replacement.

Fire reserve provides storage volume based on the desired fire flow rate and duration
of availability. It is important to note that in many communities, there are parts, such
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8.2.4

as isolated pressure zones with relatively few connections, that may not be
economically served with fire protection to the same extent as the bulk of the
community. Fire reserve storage for reservoirs in these areas may be functionally
nonexistent. Often, telemetry can be utilized on such reservoirs to trigger booster
pumping as the reservoir level drops, and with further level drops, possibly triggering
a high service pump to provide some minimal fire flows to the area.

Emergency storage and fire reserve are essentially a kind of insurance. As with any
insurance, cost increases with extent of coverage and, to a large extent, the actual
risks for any particular case are not fully known or quantified. Also, there are no
guarantees associated with any storage recommendations that the volume will be
adequate for any specific fire or emergency condition that may arise.

In general, from an emergency and fire reserve perspective, more storage is always
better. For smaller communities, the desired fire reserve can be a major component
of overall storage. However, too large a storage volume in relation to average or
minimal daily demands can result in water quality problems (i.e., bacterial re-growth)
related to dissipation of disinfectant residuals. If this occurs, additional disinfection
facilities will be needed at the reservoirs, and Sisters has this capability in place for
the existing reservoir.

For smaller communities, detailed and accurate data israrely available, or practicably
obtainable, for a precise quantification of operational and emergency storage
requirements. Even when available, there are qualitative considerations (i.e..
perceived risk) that are not easily quantified and incorporated.

The rule-of-thumb guidelines provide a reasonable basis for smaller community
reservolr sizing and are not likely to result in water quality problems. However.
because of the high influx of tourists in Sisters, it is critical that adequate storage be
available to satisfy needs during peak demand periods, and it is recommended that
consideration be given to storage in excess of the storage capacity guidelines
recommended by the interagency team.

Other Storage Related Design Considerations

In addition to storage volume, there are several other considerations involved in
developing new storage facilities:

Reservoir Types and Materials. Reservoir types include:

° Ground level, gravity flow storage is generally the most desirable storage
from the standpoints of operational simplicity and cost. It requires available
land at suitable elevations and within reasonable distance from the water
system. This type of storage comes in various standard diameters and heights
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and, within the variety available, it is often possible to adjust to the
occasionally varying constraints of available site elevation and desired water
surface elevation. Reservoirs with a height to width ratio greater than one
are referred to as standpipes. A gravity based system remains operational
during power outages.

Ground level, pumped storage is commonly utilized for communities with no
or limited access to sites with suitable elevation for gravity flow. These
systems tend to be mechanically complex and vulnerable to operational and
maintenance problems. Capital and O&M costs are significantly higher than
a ground level, gravity based system - although, this may be offset by cost
savings associated with reduced transmission main construction and potential
elimination or reduction of site acquisition and development costs.

Flevated storage is also frequently utilized by communities with no, or
limited, access to sites with suitable elevation for ground level, gravity flow
storage. This type of storage is rarely used for new construction in Oregon
because of the general availability of hillsides and the additional costs
associated with structural needs to meet seismic considerations. Costs can
be up to ten times greater, on a per gallon stored basis, than on comparable
ground storage; nevertheless, an elevated storage facility can, when coupled
with adequate ground level, pumped storage, provide numerous benefits
including:

> Maintain an even and desirable system pressure without complex
mechanical/pumping facilities.

> Reduce reliance on ground storage. thereby minimizing cost of
pressure reducing/then pressurizing flows through the ground level
storage.

» With level sensors and telemetry, the reservoir can be used to

start/stop system components such as wells, treatment facilities,
booster pumps, and fire pumps.

» Depending on the site selected, the reservoir may provide local
flow/pressurization if a key main is offline for maintenance/repair.

The selection of reservoir type will depend on the variables involved. In the absence
of any special circumstances, ground level, gravity flow reservoirs are preferable
because of cost (capital and O&M) and reliability.

Reservoirs are typically constructed from steel or concrete. Steel reservoirs are
generally less expensive to construct for capacities typically utilized by smaller
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communities, but are potentially more expensive to maintain because of susceptibility
to corrosion. Material selection also depends on site conditions. If the reservoir is
partially or completely buried, it should be constructed of concrete since it is not
possible to access buried locations for painting.

Water Surface Elevations. Water surface elevation is important for any gravity
based storage facility. Typically, water surface elevations are selected to match those
in existing facilities within established pressure zones. For storage replacement
projects, consideration of other elevations will often be warranted to address
established or anticipated system pressure problems. With adequate valving and
controls (i.e., altitude valve or equivalent) it is possible to have different maximum
water surface elevations in different reservoirs within the same pressure zone;
however, doing so makes the system considerably more complex and vulnerable to
mechanical problems and/or additional O&M requirements.

The desired water surface elevation significantly limits reservoir site selection
options if ground level storage with no booster pumping facilities is desired.

Site Location. As noted above, site elevation is a primary consideration in selecting
a site for ground level storage with no booster pumping facilities. Additional
considerations include:

. Whether to site additional storage adjacent to existing facilities or to
distribute new storage to other locations. Itis generally desirable to distribute
storage to enhance system performance and reliability. This is particularly
critical where long transmission mains exist, and where a water supply from
more than one direction can supply the distribution grid for optimum
performance, which will minimize line sizing. A reservoir supply from more
than one location also improves performance and redundancy capabilities,
since the transmission lines are separate. Reservoir location near existing
facilities can often simplify site acquisition and reduce overall improvement

costs.
° Whether a proposed site can be readily accessed at any time of year.
° Whether existing zoning and surrounding development will complicate,

hinder, or prohibit development of proposed storage on any given site.
° Whether the site is suitable for constructing a reservoir. Water storage
reservoirs are considered “essential structures.” A geotechnical evaluation

is required for any proposed site.

o Whether there are any probable environmental issues associated with the site.
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8.3

. Whether the site can be kept relatively secure from vandalism or other
unauthorized access.

EXISTING STORAGE FACILITIES

Existing storage is limited to a single ground level 1.6 MG prestressed concrete reservoir,
constructed in 1995.

Location. The reservoir is located adjacent to the Pole Creek surface water reservoir, some
2.5 miles Southwest of the City. This facility is located on U.S.F.S. land, and the City was
granted a conditional use permit for construction and continued operation of the storage
reservoir, piping, and building structures on the site. In addition to the reservoir, a
chlorination facility is provided at this site, for emergency reservoir disinfection in the event
of potential terrorist activities, and for supplemental disinfection in the event that the water
system should experience contamination concerns.

Site Characteristics. The reservoir site is timbered and is relatively flat, providing a serene
setting for a reservoir. This site is immediately below the Pole Creek reservoir, which was
utilized as an open storage facility for the City for many years, but is no longer operable.
Disinfection is available at the site from a gaseous chlorination installation housed in a
building structure, and reservoir controls and electrical are supplied from this structure.
Chain-link fencing topped with barbed wire and locked gates surround the site. Site (fenced)
dimensions are approximately 140" x 160". Location is found on Figure 3.5. The site is
bounded by Forest Service land, with a residence constructed in close proximity on the
access road from the South.

Capacity. The existing reservoir is a prestressed post-tensioned concrete storage reservoir
of the Morse Bros. type. Capacity is 1,600,000 gallons. It has dimensions of 112 feet
(diameter) by 22 feet (height). The uppermost section is a conical roof that does not provide
storage capacity. The top water level is at 22 feet and a reservoir located level controller is
used to transmit telemetry for operations to Well # 2, although both wells pump based on
levels received at Well # 2.

Water Surface Elevation. The reservoir’s maximum water surface elevation is 3349.0
based on mean sea level. An overflow from the reservoir is provided with discharge to the
abandoned Pole Creek Reservoir.

Construction. The reservoir is a pre-stressed concrete reservoir cast in the Morse Bros. Pre-
cast factory in Harrisburg, Oregon. Walls and roof panels are pre-cast, with closure pours
in the field after panels are welded together. There are forty (40) wall panels and forty (40)
roof Tee sections which were delivered by truck and placed on a poured in-place concrete
floor. Closure strips were installed in the field, and the reservoir was post-tensioned. A
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concrete shot-crete layer was placed on the wall sections after post-tensioning was complete.
The reservoir is accessed by an exterior ladder that extends to a fenced catwalk on one access
hatch, and each of the hatches are surrounded by a similar fenced safety protection. Two
access hatches are provided on top of the reservoir. There is also an interior ladder that
extends down into the reservoir. A large vent is provided for ventilation. Depth information
is conveyed to controls inside the Well No. 2 building.

Condition. The reservoir roof structure was rehabilitated by replacing the original closure
pours and by reconditioning of the entire roof structure in 2003. The reservoir interior was
also cleaned before being placed in operation. Work was completed by D & R Masonry
Restoration, Inc. of Portland, Oregon. At completion, the reservoir was in excellent
condition, and remains in good condition today, with the exception of the exterior wall paint
system, which needs to be reconditioned. There was very little sediment in the reservoir after
nine (9) years of operation, and the interior of the reservoir was in excellent condition. This
reservoir is in excellent structural condition, and will function well through the year 2025.
The only noted deficiency was a need to paint the exterior walls of the reservoir, and this
should be scheduled within the next 10 years.

8.4  CAPACITY REQUIREMENTS
Alternate methods and results for computing total storage capacity are indicated in 7able 8. 1.
The three methods selected are discussed in Section 8.2.1 and 8.2.2.
Table 8.1: Alternative Storage Capacity Computations
Data: Population: (2025): 3,747 Persons
Average Day Demand (ADD): 1,300,000 gpd
Maximum Day Demand (MDD): 4,190,000 gpd
Method (1) Fire Flow (FF): 180,000 gallons (1,500 gpm)
Method (2) and (3) Fire Flow (FF): 210,000 gallons (1,750 gpm)
Subtract Existing Storage Capacity: 1,600,000 gallons
a. Total Storage (No Allowance for Well Contributions)
Computed Capacity | Needed Capacity
Method (gallons) (gallons)
1. (346 gpcd x 2.5 days x Population) + FF1 3,421,500 1,821,150
2. MDD + FF2 4,400,000 2,800,000
3. (2.5x ADD) + FF2 4,110,000 2,510,000
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b. Total Storage (Allowance for Existing Well Capacity)

Existing Well Capacity: 1,350 gpm
Reduce FF Component by: 1,350 gpm X 120 minutes = 162,000
Subtract Existing Storage Capacity: 1,600,000 gallons
- ‘ - | Computed Capacity | Needed Capacity
Method , (gallons) | (gallons)
1. (346 gped x 2.5 days x Population) + FF1 3,421,155 1,659,155
2. MDD + FF2 4,400,000 2,638,000
3. 3x ADD) + FF2 4,110,000 2,348,000
c. Total Storage (Allowance for Existing and New Well Capacity)
Existing Wells Capacity: 1,350 gpm
Proposed New Well Capacities: 1,560 gpm
Method 1:
Reduce FF Component by: 2,910 gallons x 120 minutes = 349,200
gallons
Subtract Existing Storage Capacity: 1,600,000 gallons
Method 2 and 3:
Reduce FF Component by: 2,910 gallons x 120 minutes = 349,200
gallons
Subtract Existing Storage Capacity: 1,600,000 gallons
Computed Capacity | Needed Capacity
Method (gallons) (gallons)
1. (346 gped x 2.5 days x Population) + FF1 3,421,155 1,471,955
2. MDD + FF2 4,400,000 2,450,800
3. 3x ADD) + FF2 4,110,000 2,160,800

Alternatives (b) and (c) above assume the complete well supply is available. This will not
be the case if a well is offline for maintenance or if it does not have an emergency power
source in the event of a power outage. The two existing wells will have standby generation
installed in 2005 to function as an emergency power source.

It is recommended that at least one new well be constructed, and that a new reservoir be
constructed with a capacity of 2,500,000 gallons. Alternate “a” - Existing storage was
provided under Alternate “b”. Existing needs, utilizing Alternate “b”, equals (3 x ADD?) +
FF2 - 1350(120), or 1,598,000 gallons. This is approximately equal to the existing reservoir.

2ADD = 620,000 gallons
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Water rights will be an issue in the future, and the City of Sisters should actively pursue
acquisition of additional water rights, as discussed in Chapter 6. Operating costs for
proposed new wells should be a serious consideration, since power demand costs are a major
factor in the cost of delivering water, and winter water demand is much less than during
summer peak usage periods. However, with the existing two wells, if water rights can be
acquired for a new well with capacity of 1,560 gpm, a single well can be developed to
provide water during peak demand periods. This well will not require standby generation
for a redundant power source, because the two existing wells can supply water demand with
conventional or emergency power sources during non-peak usage periods. In either event,
improvements for capacity will be needed for both source and reservoir needs.

STORAGE CAPACITY IMPROVEMENT OPTIONS
8.5.1 Option 1: Adding New Reservoir Storage Capacity

Ground Level Reservoir. Sisters is relatively flat, and an elevation comparable to
the existing reservoir elevation would be preferable for needed additional storage.
Elevation to achieve a ground level reservoir is possible on McKinney Butte
Northeast of the City, or at the Pole Creek site Southwest of the City. Elevation for
construction of a new reservoir is available in either direction, but McKinney Butte
is much closer, and would provide a redundant storage and transmission line that
would improve the performance of the distribution grid. A new transmission main
from the Northeast side of the City would provide an additional supply line for
emergency conditions and would be of much greater benefit than a second reservoir
constructed at the Pole Creek site. If a site can be acquired at the correct elevation
on McKinney Butte, it is recommended that construction of a new distribution
reservoir be in this location. This area is developing for large residential tracts, and
a site should be pursued at the earliest possible opportunity. A reservoir located in
this area would appear to offer less of a security threat than the current reservoir
Jocation, although neither location should be a cause for concern. General
requirements for development of this option include:

° Site acquisition (either purchase or long-term easement).

o Construction of approximately 6,500 lineal feet of 12" transmission main and
1,700 linear feet of 20" transmission main.

o Altitude valves at the new and existing reservoirs.

. Consideration of concrete construction instead of the more economical steel
construction. Concrete provides for long-term economy in maintenance
costs, and a reservoir location in this area should be at least partially buried
for visual acceptance by the neighboring residential community.
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Opinions of probable cost for a 2.5 MG prestressed, post-tensioned concrete
reservoir, and reconditioning of the walls for the existing 1.6 MG reservoir are
provided in Table 8.2 and 8.3.

Table 8.2: New 2,500,000 Gallon Reservoir
Opinion of Probable Cost

Preliminary Opinion
of Probable Cost

Concrete Reservoir (2,500,000 gallon); Installed
and Painted $2,000,000
Concrete Foundation $120,000
Site Piping and Valving $90,000
Excavation and Backfill $60,000
Other Sitework (access, fencing, etc.) $50,000
Telemetry $25,000
Altitude Valves (2 ea) $60,000
12" Transmission Main (4,700 LF) $329,000
20" Transmission Main (1,700 LF) $170,000
Subtotal Construction Costs $2,904,000

Engineering and Construction Observation $580,800

Legal and Administrative $145,200

Site Survey $20,000

Site Purchase $200,000

Soil (Foundation and Seismic) Evaluation $25,000

Contingency (10% Construction Cost) $290,400
Total Capital Costs $4,165,400

Table 8.3: Reconditioning of Exterior Walls for Existing 1.6 MG Reservoir
Opinion of Probable Cosi

Preliminary Opinion
of Probable Cost
Preparation, Restoration, and Finish Coating $14,000
Subtotal Construction Costs $14,000
Engineering and Construction Observation $3,500
Legal and Administrative $700
Contingency (10% Construction Cost) $1,400
Total Capital Costs $19,600

In addition to the described construction costs, there are costs associated with site
acquisition. Given the nature of the nearby property holdings, and the escalation of
costs in the Sisters area, a budget of § 200,000 should be set aside for property
acquisition, or for acquiring a permanent easement for reservoir construction. A
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8.5.2

budget allowance of $200,000 is recommended to cover costs associated with
appraisals, review/County approvals, and conformance with funding agency
procedures, as well as a site purchase or easement to site a reservoir on McKinney
Butte. These costs are included in Table 8.2.

Option 2: Ground Level Reservoir and Booster Pump Station. A ground level
storage reservoir could be constructed within the City limits if an associated booster
pump station is also constructed. Such systems operate by reducing pressures as
water from the system enters the reservoir, then re-pressurizing with booster pumps
to pump water back into the system. Such pump stations tend to be mechanically
complex with three or four pumps for the range of typical demands plus a high
service pump for fire flows. Emergency power is also needed and should be
adequate for operation of the fire pump. The facility should be located near one of
the City’s larger 12" looped mains. Opinions of probable costs for a 2,500,000
gallon nominal capacity reservoir, with booster pumping facilities are included in
Table 8.4. In addition to construction costs, operation and maintenance costs and
continuous power costs will substantially increase annual costs for operation of this
alternative.

Table 8.4: New 2,500,000 Gallon Reservoir and Booster Pump Station

Opinion of Probable Cost

Preliminary Opinion
of Probable Cost
Concrete Reservoir, (2,500,000 gallon); Installed
and Painted $2,000,000
Concrete Foundation $120,000
Site Piping and Valving $90,000
Excavation and Backfill $50,000
Other Sitework (access, fencing, etc.) $50,000
Telemetry $25,000
Altitude Valve $30.000
Booster Pump Station with Fire Pump and
Emergency Power Generator $400,000
Subtotal Construction Costs $2,765,000
Engineering and Construction Observation $553,000
Legal and Administrative $138,250
Site Survey $10,000
Site Purchase $200,000
Soil (Foundation and Seismic) Evaluation $35,000
Contingency (10% Construction Cost) $276,500
Total Capital Costs $3,977,750

8.5.3 Option 3: Elevated Reservoir. Elevated reservoirs tend to be cost prohibitive.

Opinions of probable cost for a 2,500,000 gallon steel elevated reservoir (for seismic
zone 2B) are shown in Table 8.5. Siting of elevated reservoirs is also difficult
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8.6

because of the common concerns and opposition by surrounding property owners.
In Sisters, any site selected would need to be near the looped 12" lines.

Table 8.5: New 2,500,000 Gallon Elevated Reservoir
Opinion of Probable Cost

- Preliminary Opinion
- of Probable Cost
Steel Elevated Tank (2,500,000 gallon);

Installed and Painted $3,200,000
Foundation Construction $120,000
Site Piping and Valving $100,000
Excavation and Back{ill $30,000
Other Sitework (access, fencing, etc.) $50,000
Telemetry $25,000
Altitude Valve $35,000
Subtotal Construction Costs $3,560,000
Engineering and Construction Observation $712,000
Legal and Administrative $178,000
Site Survey $10,000
Site Purchase $200,000
Soil (Foundation and Seismic) Evaluation $40,000
Contingency (10% Construction Cost) $356,000
Total Capital Costs $5,056,000

RECOMMENDED RESERVOIR STORAGE IMPROVEMENTS

Itis recommended that the City of Sisters proceed with construction of a concrete prestressed
post-tensioned ground level reservoir. (Option 1) First priority should be given to
constructing the reservoir on McKinney Butte, to offer greatest benefit to the existing water
system and the people of the community. A reservoir was proposed for this location in the
1988 Water Facilities Study, and the merits of construction at this location remain valid.

Gravity storage has many benefits over a similar ground level reservoir with booster pumping
from the City, and the long-term savings from gravity storage and maintenance requirements
for the booster pumping system will be substantial. Flevated storage is more expensive to
construct and maintain, and residents would likely have visual concerns with construction
of this type of storage facility, particularly when gravity storage can readily be provided at
a lesser expense. Recommended reservoir improvements appear as follows:
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Table 8.6: Total Recommended Reservoir Requirements
Opinion of Probable Cost

~ Preliminary Opinion
_of Probable Cost
2,500,000 Gallon Concrete Reservoir and
Transmission Improvements $2,904,000
Reconditioning of Exterior Reservoir Walls $14,000
Subtotal Construction Costs $2,918,000
Engineering and Construction Observation $584,300
Legal and Administrative $145,900
Site Survey $20,000
Site Purchase $200,000
Soil (Foundation and Seismic) Evaluation $25,000
Contingency (10% Construction Cost) $291,800
Total Capital Costs $4,185,000
September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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SECTION 9:
WATER TRANSMISSION AND DISTRIBUTION

9.1

9.2

GENERAL

This section includes a description and consideration of the City’s water transmission and
distribution system. Transmission mains include the total length of piping from the reservoir
through the two transmission mains to the distribution system in the City. Both transmission
mains allow water flow in each direction, from the two well sources to the reservoir, and
from the reservoir back to the distribution system that carries flow to residential, commercial,
and industrial usage. Much of the distribution system has been replaced or enhanced since
1980, generally with piping of adequate capacity to provide for the growing community.
Previous planning documents, and capable staff in Public Works have worked together to
provide the community with a good water system that can be enhanced and expanded for
year 2025 needs of the community.

EXISTING SYSTEM

Section 3 includes a brief description of the system along with an existing system layout
broken into pre-1980 and post-1980 construction (Figures 3.4 and 3.5).

Two transmission mains are utilized to provide water to the City. An initial upgrade of the
transmission system was completed in the 1960's, which included a new 12" transmission
main from the current location of the concrete storage reservoir Northerly to the Old Brooks-
Scanlon haul road, and along the haul road to Elm Street where the system was
interconnected with the distribution system. When Well No. 1 was constructed in 1975, it
provided an interconnection between the existing transmission main on Elm Street, and the
distribution system at the South end of Pine Street. This transmission main crosses under
Squaw Creek, which previously had been a source of concern for damage caused by high
water tlows. A second crossing of Squaw Creek was installed for the interconnection to the
South end of Pine Street. A second 12" transmission main was extended from the Brooks-
Scanlon haul road in 2002, extending in a North-South direction across Pine Meadow Ranch
to interconnect with the distribution system in South Pine Meadow Street. The 1960's
transmission system was constructed of asbestos-cement pipe materials, and the 2002
transmission main utilized AWWA C-900 PVC pipe materials. A single 12" transmission
main of asbestos-cement material remains above the interconnection with the new 12"
transmission main to town, and this extends up to the reservoir site.

Transmission and distribution mains in the City water system total approximately 27.91
miles and range in diameter from 4 inches to 12 inches. Major portions of the distribution
system were replaced in 1995 during a major upgrade of the water system.

9.2.1 Pipelines
The majority of the City’s waterlines have been installed since 1980, including major

system improvements completed in 1995. Table 9.1 presents a pre-and post 1980
distribution pipe inventory.
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9.2.2

9.2.3

Table 9.1: Distribution Pipe Inventory

Length
Diameter Pr‘e—i 980(LF) ,Since 1980 (LF) Combined :thal (LF)
4" 17,065 -- 17,065
6" 2,660 10,052 12,712
8" 0 39,670 39,670
10" 1,710 30,987 32,697
12" 10,600 34,626 45,226
Subtotal 32,035 115,335 147,370

Pipe materials include steel, PVC, and asbestos cement (AC). The distribution of
materials in the system is largely related to age, with the smaller pipes installed prior
to 1980 being steel, and larger pipes installed prior to 1980 being asbestos cement.
All materials installed since 1980 are AWWA C-900 PVC.

Pressure Zones and Booster Pump Stations

There is a single pressure zone in the Sisters water system, with static system
pressures typically ranging from 54 - 79 psi, dependent on elevation. Water is
supplied to the system either directly from the well pumps or through the two
transmission mains from the 1.6 MG storage reservoir - there are no booster pumps
in the system.

Pressures range from approximately 70 psi in the South end of the City to 79 psi at
the Northeast corner of the City, 70 psi along Hwy 20 near the Three Winds
Shopping Complex, and approximately 54 psi at the high school on the West end of
the City. The storage reservoir provides pressure to the system, and is located
approximately 2 miles Southwest of Sisters.

Service Connections

In September 2005 there were 939 active service connections, with 7 connections
outside City limits, and 17 services for City owned facilities. There are no inactive
services at this time. In 1995, some commercial meters existed, but the majority of
the system was not metered. The water system upgrade installed water services for
all users. Since that time, all public usage has also been metered in order to
determine potential water losses in the system, and all new construction has provided
new services and meters. Inrecent years, all of the meters have been converted from
manual read to radio read, which reduces manpower needs substantially for meter
reading. It is believed that all water usage is currently metered.

September 2005

HGE, Inc., Architects, Engineers, Surveyors & Planners
9-2



City of Sisters Water System Capital Facilities and Water Conservation and Management Plans
Project # 05.62 Section 9 - Water Transmission and Distribution

9.3

CRITERIA FOR DISTRIBUTION NETWORK EVALUATION AND DESIGN

Pressure. DHS requires that a minimum pressure of 20 psi be maintained throughout the
system. However, most household water-using appliances require pressures of 40 psi to
operate properly. Maximum daily pressures should not exceed 90-100 psi. Variations in
pressure throughout the system are related to piping size and arrangement, local fluctuations
in demand, and, especially for static pressures, elevation. Generally, the lowest elevation
users have the highest average system pressure. The Sisters water system easily meets all of
this criteria.

Flow. Water mains are generally designed to provide the greater of either peak hour demand
or maximum day demand plus fire flow. Fire flows are considerably more significant in the
determination of main diameter. Generally, it is desired to size pipes large enough to keep
frictional energy loss to less than 5 feet of head loss per 1000 feet of line length (equivalent
to 2.2 psi of pressure loss per 1000 feet of line) during normal flows. This maintains residual
water pressures at acceptable levels and conserves electrical costs for well pumping into the
distribution reservoir(s).

Another general guideline is that water velocities in pipe lines should be less than 5 feet per
second. This helps keep momentum forces (due to changes in flow directions), at fittings
such as elbows, at acceptable levels. It may be acceptable to exceed these limits during
emergency conditions such as a major fire. However, in general it is important to maintain
velocities much lower than 5 fps (especially if it is a condition that occurs frequently, such
as pumping from the wells) to minimize pressure surges and water hammer. For normal
operating conditions it is recommended that pipe line velocity be kept at less than 2.5 fps.

Flow capacity of various size mains are tabulated below for the recommended maximum
velocity of 5 fps for flow in one direction, and for flow arriving from two directions. The
latter would reflect flow at a hydrant off a looped line. The table highlights why 6" and 8"
lines are often specified as the minimum size desirable for municipal service, and why fire
flows in Sisters are limited in capacity where 4" lines remain in service.

Flow at 5 fps
Line Diameter | In One Direction (gpm) | From Two Directions (gpm)
4" 196 392
0" 441 881
8" 783 1,567
10" 1,224 2,448
12" 1,762 3,525

Layout. Main construction should be interconnected into the system to form or complete
loops or a gridiron wherever possible. In general, such construction will enhance the
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hydraulic performance of the system. The Sisters water system is interconnected at most
junctions, and offers a good gridiron for fire protective purposes. A comparison of looped
distribution versus branching (also known as tree or dendritic) distribution is presented
below. A looped system is desired because:

A. Water is carried by many interconnected pipes, which significantly increases the
hydraulic capacity of the system.

B. Increased factor of safety. If a pipe is out of service, water can still be fed to
customers from a different direction (pipeline).

C. Decreased line flushing.

Branching distribution systems are not desirable, if economics, land ownership, and
geography allow a looped system, since:

A. Water is carried through single pipes which restricts the hydraulic capacity of the

system.

B. If branched pipeline is out of service, customers are without water.

C. Sediments tend to settle out in dead end lines, which leads to the need for line
flushing and, due to decaying chlorine residual, increases the potential of bacterial
contamination.

Hydrants should be located at intersections, midway along blocks, and in general 400 feet
or less from the nearest hydrant or user. Spacing can very according to land use and main
layout. Placement at the end of dead end lines facilitates flushing and maintenance.

94  SYSTEM ASSESSMENT
Overall, Sisters has a very good distribution system for a community of its size. Notable
characteristics include:

o The system is generally well looped, forming a grid; there are very few
deadend lines. Most of the deadend lines are short (one block or less) and
have a terminal hydrant to facilitate flushing.

o There is a rational and systematic layout of 8", 10" and 12" lines forming
larger loops that promote hydraulic efficiency.

o The commercial and industrial areas are well served with 10" and 12" mains.

o Wells and reservoirs connect to looped 10" and 12" lines thereby allowing
efficient transmission.

. System pressures are well within normal ranges - there are no low pressure
or high pressure service areas.

° There are two 12" diameter transmission mains for much of the distance from
the existing water storage reservoir, and a combination of the two municipal

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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Water System Capital Facilities and Water Conservation and Management Plans
Section 9 - Water Transmission and Distribution

wells and the transmission lines provide adequate reliability and transmission
in the event that one transmission main or one well is isolated for
maintenance or repairs.

Hydrants are, generally, well distributed throughout the system. The 400 foot
diameter radiuses desired by the fire department provide adequate coverage
based on ISO standards. However, in practice, service can be extended
further though there will be proportional losses in fire flow capabilities due
to the longer hose lengths involved. Hydrants off 4" lines do not provide
recognized fire protection, and all 6" and smaller lines should be replaced to
upgrade the overall capabilities of the distribution system, and to improve fire
flows. Line replacements will improve fire protection for anticipated
community growth. However, the current lines do provide fire flows that
meet minimum standards adopted by the Sisters-Camp Sherman RFPD.

Hydrant flow capabilities are generally excellent in areas served by the larger
8", 10" and 12" mains (Figure 9.1). A computer generated fire system
capability map is provided as Figure 9.2, which indicates where fire
protective capabilities and volumes are available. These will all be
substantially enhanced with recommended improvements. Flow capabilities
of the system exceed current minimum standards of the fire department, but
fire service to satisfy growth needs, will be dramatically improved with
replacement of the older 4" and 6" distribution lines.

Most of the system is less than 25 years old.

The proposed layout of proposed improvements will suggest additional water
sources and a second ground level reservoir that will interconnect with the
distribution grid, dramatically improving fire flow capabilities for community
growth.

Notable deficiencies include:

®

The areas identified with less than 1,500 gpm fire capabilities are limited, and
generally are located in close proximity to existing 4" water mains.
Replacement of these pipelines will improve performance of the entire water
system for fire protection and growth demands.

The single 12" transmission main from where the line splits into two and the
storage reservoir restricts flow into the system during maximum fire demand.
Recommendations include a third well for improved system capabilities, and
a second storage reservoir on McKinney Butte, which will reduce demand on
this pipeline during maximum demand periods. If a second storage reservoir
cannot be constructed on McKinney Butte, this transmission main should be
replaced with a 20" line down to the junction with the two 12" transmission
mains supplying the City.

4" lines are still present in several areas. These lines provide adequate
service for current community needs, but additional growth will demand

September 2005

HGE, Inc., Architects, Engineers, Surveyors & Planners
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City of Sisters Water System Capital Facilities and Water Conservation and Management Plans
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improved performance. In addition, the smaller lines are of an age and
condition that warrants replacement. 6" mains are the smallest diameter
recognized as providing fire protection by the American Water Work$
Association (AWWA).

. Older lines in the system may have age related problems that include leaks.
This could be a factor in the City’s relatively high water consumption,
although losses seem to be higher in summer months than during the
remainder of the year.

9.5 RECOMMENDED DISTRIBUTION IMPROVEMENTS
Recommended distribution and transmission system improvements are shown in Figure 9.3.
Replacement of water meters for consumers is recommended on a fifteen (15) year cycle,
such that accuracy of water sales is maintained, and meters function properly. We also
recommend that main line meters be installed on each of the existing transmission mains into
town, such that accurate records of water delivered through each main can be maintained.
Replacement of pre-1980 distribution piping of 6" and smaller is recommended for
improvements in system capacity for growth, and fire protection. In addition, main
distribution grid improvements are recommended throughout town to improve system
hydraulics and to provide improved fire protective capabilities. Sizing and placement of
improvements to the main gridiron system have been developed in conjunction with the
model generated to determine system capabilities and fire protective capabilities.
Table 9.2: Proposed Transmission and Distribution Improvements
Preliminary Opinion of Probable Cost
Preliminary
Opinion of

Project Description Qty Unit | Unit Cost Probable Cost

Install new 12" main line meters and vaults 2 ea $15,000 $30,000

Replace existing water meters 939 ea $400 $375,600

6" Distribution Mains 9,235 LF $55 $507,925

8" Distribution Mains 9,330 LF $60 $559,800

10" Distribution Mains 1,650 LF $65 $107,250

12" Distribution Mains 10,680 LF $70 $747,600

16" Distribution Mains 1,200 LF $90 $108,000

Subtotal Construction Costs $2,436,175

Engineering and Construction Observation $487,235

Legal and Administrative $121,810

Contingency (10% Construction Cost) $243,620

Easements LS $10,000

Total Capital Costs $3,298,840
September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners

9-8



16"

MCKINNEY RANCH RD

12°

=
12* . K
a MCcKINNEY BUTTE RO |2 o
2
H

m'

W
WELL NO. 2

SISTERS PARKWAY

l
WELL NO. 3 i
— 4
—_— b
3 :
£
&l I
= &

12

URBAN GROWTH BOUNDARY/CITY LIMITS

WELL NO. 4

NEW WATERLINE
EXISTING WATERLINE
W PRODUCTION WELL
@ NEW RESERVOIR

w

i

TO REDMOND———

12° TRANS LINE {W ___| :

WELL NO. |

-IL( T e

BLACK CRATER ST

12"

e e -

. PROPOSED |
WATER SYSTEM
_J

FIGURE 2-3

SISTERS, OREGON

SISTERS WATER SYSTEM
CAPITAL FACILITIES PLAN

ENGINEERS,
& PLANNERS

375 Park Avenue/Coos Bay, Oregon 97420 (541) 269-1166
19 N. W. Fifth Avenue/Portland, Oregon 97209 (503) 222-1687

ARCHITECTS,
SURVEYORS,

.
WINCD



CITY OF SISTERS

WATER SYSTEM

CAPITAL FACILITIES

and

WATER CONSERVATION and
MANAGEMENT PLANS

T ———
SECTION 10

WATER MANAGEMENT
AND
CONSERVATION PLAN

HGE
WNCD



CITY OIF
SISTIEIRS

WATER MANAGEMENT
AND
CONSERVATION PLAN

September 2005

City of Sisters
150 N. Fir Street
Sisters, OR 97759

Prepared by:

HGE, Inc., Architects, Engineers, Surveyors & Planners
375 Park Avenue

Coos Bay, OR 97420



10.1

WATER MANAGEMENT AND CONSERVATION PLAN

TABLE OF CONTENTS

Introduction ......... .
102 Summary . ...
10.3  Background Information
104 Planning AT€a . ... ...ttt
10.4.1 Population and Growth Characteristics
10.4.2 Water Sources and Quality
10.5 Water DepthsinWells . ...
Figure WM-1. Water Table Level - City Well (Well No. 1)

Figure WM-2. Water Table Level - High School Well
(Well No. 2)
10.6  Water Consumption . ...ttt
Figure WM-3. City of Sisters Water Production, 1988 to 2004

Figure WM-4. City of Sisters 2002 Water Production and
Consumplion . .........c. . i,

Figure WM-5. City of Sisters 2003 Water Production and
COnSUMPLION ... oo e e
Figure WM-6. City of Sisters 2004 Water Production and

CONSUMPLION ... .o
Figure WM-7. City of Sisters 2002 - 2004 Water Losses
10.7. OAR 690-086 and Comments .. ............c.uiririinineininneno..
10.7.1 OAR 690-086-0140 Municipal Water Supplier Description . ... .. ..
10.7.2 OAR 690-086-0150 Municipal Water Conservation Element
10.7.3 OAR 690-086-0160 Municipal Water Curtailment Element
10.7.4 OAR 690-086-0170 Municipal Water Supply Element



SECTION 10
WATER MANAGEMENT AND
CONSERVATION PLAN

10.1

10.2

INTRODUCTION

As a general term, water conservation refers to the recognition of water as a limited resource
and the policies and efforts implemented to limit water withdrawals accordingly.
Conservation (in Oregon) is defined more formally by OAR 690-400-0010(5) as meaning
elimination of waste “or otherwise improving efficiency in the use of water while satisfying
beneficial uses by modifying the technology or method for diverting, transporting, applying,
or recovering the water, by changing management of water use, or by implementing other
measures.”

Increased competition for an ever dwindling resource has prompted the State to approach the
matter through regulatory actions. Oregon Administrative Rules Chapter 690, Division 86,
includes requirements for preparation and submittal of Water Management and Conservation
Plans (WMCP). A WMCP is a document that describes the supplier’s system, usage,
management, and conservation. The WMCP is a likely requirement for action by Oregon
Water Resources Department (OWRD) on water rights related work such as permit
extensions, or approvals. Originally, it provided OWRD with information on the supplier’s
system and needs, and guidance on planning and conservation matters for the supplier.
Today, it is interpreted more as a contract between the supplier and the State. OWRD is
looking for concrete and verifiable plans, and implementation schedules, rather than general
recommendations or exhortations “to consider . . .” WMCP updates are required every 10
years; a progress report is required 5 years after submittal of the WMCP. WMCPs are taking
on an importance comparable to Water Master Plans.

In general, suppliers with service populations of 1,001 to 7,500 which anticipate expansion
or a new diversion of water under an extended permit for which resource issues have been
identified under OAR 690-86(5)(i) are required to provide a Water Management and
Conservation Plan. The City of Sisters will need to adopt this plan, with any required
amendments, as a new Update to the Water Management and Conservation Plan, approved
by the Oregon Water Resources Department on July 13, 1999 (Permit # 13316). Relevant
sections of the Water System Capital Facilities Plan are referenced for brevity.

SUMMARY

Sisters is a rapidly growing Central Oregon community with a heavily tourist based
economy. Water usage is largely residential, and includes extensive irrigation during the hot,
dry, summer months. The City has worked diligently to conserve water since the 1980's, and
water system improvements have dramatically reduced water usage. In the past two years,
water losses have increased significantly during the summer months, and City staff are
actively searching for locations where water losses may be occurring. The current rate
structure provides an incentive for reasonable water use.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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Existing water rights are adequate for the planning period (20 + years); however, a portion
of the water rights associated with Well No. 2 needs to be transferred to a new site in order
to provide for consumptive needs of the growing community.

A new well is needed to provide capacity during summer months, to enhance system
reliability and to provide fire protection. The new well will need to be added to the existing
water rights as an alternate point of diversion. This should provide capacity for the next
planned well, but the community needs to make every possible effort to acquire additional
water rights through mitigation, and from every development planned within the UGB. The
City is working within a regional alliance to identify and develop strategies for water use
reduction and mitigation in Central Oregon.

The most important conservation related issue is the implementation of City-wide metering
and the development of an escalating rate structure that is based, on actual metered water
consumption. A new rate structure is currently a priority for the City and implementation is
anticipated to be complete in 2006. Low water use vegetation is recommended to new
development wherever practicable. The City distributes informational pamphlets that
recommend low water use landscaping. In addition, the City participated and supported the
creation of a Central Oregon xeriscape landscaping guide. All new waterline installations
are pressure tested against leakage. In addition, with changes in State requirements for
plumbing fixtures, all new development and replacement of existing plumbing utilize low
water use fixtures for conservation. The City writes a quarterly newsletter which is mailed
to all water users, and this document includes distribution of low water landscape
information. The newsletter is used as an educational tool describing numerous methods
users can implement to decrease water usage.

The City should also implement water auditing. Water auditing utilizes existing water usage
data and involves keeping track of all water uses including: estimates of water flushed from
hydrants, water used for construction purposes, water used for specific purposes (park
irrigation, public works, etc.) and other uses. Currently, the City provides meters for all
consumptive uses other than for hydrant flushing, and total usage should be maintained for
comparison with records of water production from the existing wells. Metered totals plus
estimates of other uses are all totaled for a one year period. This total is then compared with
the total water pumped to determine the amount of unaccounted for water. A 15 percent
difference is a normal allowance for a system in good condition. In Sisters, some older lines
will be scheduled for replacement, and other potential water losses from the system are being
investigated. To facilitate the water audit process a file folder should be maintained for all
metered usage, with additions to include estimates or measurements of water usage (along
with dates, purpose, etc.). Estimates/measurements should be recorded and filed promptly
to ensure inclusion. Metered connections are recorded as part of the billing process and need
not be filed with the audit file until after the audit is completed.

Sisters has not experienced a water shortage, but the existing wells were unable to maintain
reservoir levels during the summer of 2005. Changes in billing practices should result in
water conservation and line replacements should further reduce overall water consumption.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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10.3

10.4

A new well is projected for development, and no water shortage is projected. Development
of a curtailment ordinance does not appear warranted at this time, although it should be
considered with continuing growth.

BACKGROUND INFORMATION

This document is intended to update the original 1995 City of Sisters Water Conservation
Plan and the 1999 Update, and to achieve compliance with the 2003 Guidebook for Oregon
Municipal Water Suppliers to develop water conservation and management plans. A new
Water System Capital Facilities Plan is being developed for the City in 2005, and this
document has been prepared to correlate directly with the Facilities Plan to eliminate
duplication.

The City of Sisters is located in the western portion of Deschutes County, 21 miles northwest
of Bend and 20 miles west of Redmond. Population in 2004 was estimated at 1590 people,
with a significant influx of retirees, tourists, travelers, part time residents and associated
commercial development.

Sisters has developed as an 1880 western theme town, with a largely tourist based economy.
Population swells to as much as 10,000 people on summer days, particularly on holiday and
special event weekends. The community has grown rapidly since the completion of a new
sanitary sewer system in 2002, which allowed for construction of a number of new residential
developments. Because of the tourist influence, the winter to summer variation in water
consumption is much more pronounced than for many other Oregon communities.

There are other factors which must be considered when computing water consumption needs
for Sisters. The climate is dry and sunny, with little rain in the summer months.
Consumption due to the transient population is very large when compared to average usage
per resident from other communities. Fire suppression is a priority, as there have been
several large fires in the area during recent years. Water for fire suppression is imperative,
and the City is located at the base of the Cascade Mountains, with large concentrations of
pine and juniper forests, sagebrush and buckbrush.

PLANNING AREA
10.4.1 Population and Growth Characteristics

Sisters maintained a historical population from 600 residents to 690 residents for
more than 30 years through the year 1990. Population growth was relatively stagnant
between 1980 to 1990, but averaged approximately 2 percent a year from 1990 to
1996. The population reached 775 residents in 1996. Beginning in 1997, when the
people approved construction funding for a public sewer system, growth has
escalated rapidly, in similar fashion to the growth throughout all of Deschutes
County. By the year 2000, population in Sisters had reached 975 residents, and
growth has continued in excess of 11% per year since that time. Current population

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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10.4.2

for the City of Sisters is estimated at 1,768 residents in both the Deschutes County
Coordinated Population Forecast, and in the Sisters Comprehensive Plan.

To accommodate this growth, the City is currently in the process of expanding the
Urban Growth Boundary. As a part of that process, the City has projected that
population will reach 3,747 residents by 2025.

Water Sources and Quality

Sisters currently relies on two developed groundwater sources (Well No. 1 [City
Well] and Well No. 2 [High School Well] to supply the City’s water needs. Location
is shown on Figure 3.1 of the accompanying Water System Capital Facilities Plan.
Each well functions as the primary well for portions of the year, and is controlled by
radio telemetry. Each well was originally designed to pump 750 gpm, although Well
No. 1 is now delivering approximately 600 gpm because of wear. Groundwater is
the preferred and most economical water source for Sisters, and additional wells will
be necessary with continued growth of the community. Water quality is excellent at
all times.

10.5 WATER DEPTHS IN WELLS

The water table in both of the Sisters wells has fluctuated substantially since their original
construction. Water level in both wells seems to vary at approximately the same levels,
indicating that both are consuming water from an interconnected aquifer. Records for Well
No. 1 are provided from 1976 through 2004 in Figure WM-1, and records from Well No. 2
are provided from 1996 to 2004 in Figure WM-2.

Figure WM-1. Water Table Level - City Well (Well No. 1)
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Figure WM-2. Water Table Level - High School Well (Well No. 2)
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10.6

WATER CONSUMPTION

Sisters supplied its residents from Pole Creek Reservoir, an earthen structure constructed in
1964, for many years. In 1975, a municipal well (Well No. 1) was constructed, and began
to supply the community with a secondary source of water. Initially, the well was used as a
backup water source, but by the early 1990's well production exceeded usage from Pole
Creek. A second well was developed in 1993, and the City was ordered by the Oregon
Health Division to either provide surface water treatment for the Pole Creek source, or to
cease operating this water source. Initially, the City attempted to operate their existing
filtration system as a slow sand filter, but the system was ultimately taken off line in 2000.

Sisters has worked to conserve water consumption since the late 1980's. Leakage was a
significant problem in the 1980's, and the community worked diligently to reduce system
losses. The water system was not individually metered at that point, but the City reduced
water production from 262,324,800 gallons per year in 1987 to 196,590,416 gallons per year
in 1994, a production drop of 25%. In 1995, a major rehabilitation of the water system was
undertaken, and the City provided meters for all consumers. Production in 1995 dropped to
133,763,262 gallons, a savings of 62,827,154 gallons, or a production drop of an additional
32%. Production in 1995 required just 133,763,262 gallons, or 51% of the water produced
in 1985. Since 1995, system requirements have increased significantly with the
corresponding increase in population. Figure WM-3 illustrates where conservation has had
a significant impact on water production needs.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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Figure WM - 3. City of Sisters Water Production, 1988 to 2004
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Consumption from the Sisters water system has also increased significantly in recent years,
as addressed in Section 5 of the Water System Capital Facilities Plan. However, it appears
that system losses have increased substantially on both a total loss basis and on a percentage
basis, and the City is searching diligently for where losses are occurring. System losses in
2002 were 15.4%, which is reasonable for the Sisters system. However, losses increased to
26.6% in 2003, and to 29% in 2004, with most of the increase in losses occurring during the
summer months. Some losses will always be present in a municipal system, including water
for fire fighting, system flushing, line breaks, leakage, improperly registering meters, and
possible unauthorized or unrecorded connections to the system. Unmetered usage is also a
concern with many water systems, but all users through recorded connections in Sisters are

now metered.

The City of Sisters is working diligently to reduce losses in the water system, and a strategy
has been developed for reducing the difference between water production and consumption.
Plans are also ongoing on a strategy to reduce consumption from the system’s current

strategy for reducing system losses and appear as follows:

1) Increased attention to annual water auditing.
2) Installation of main line meters to determine daily, weekly, and monthly

consumption from the system.
3) Monitoring chlorine residuals on major irrigation users, and determining

potential for non-metered usage.
4) Replacement of older distribution lines in system.

HGE, Inc., Architects, Engineers, Surveyors & Planners
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S)

Leak detection on existing transmission and distribution lines to remain, if
losses remain greater than 15%.

The following strategies will be followed to reduce overall system consumption:

9]
2)

3)
4)
S)
6)

Emphasis in the City newsletter on need for water conservation.
Implementation of xeriscape landscape guide for reduction of need for
irrigation.

Installation of smart controllers on all irrigation lines, to reduce irrigation waste.
Replacement of meters on an on-going basis.

Implementation of a new escalating rate structure for consumption.

If necessary, adopt an ordinance for mandatory water curtailment during critical
time periods.

Graphs of water production and consumption for 2002 (Figure WM-4),2003 (Figure WM-5),
and 2004 (Figure WM-6) are provided, and these illustrate graphically that the losses are

increasing during summer periods. A graph is also provided to show water losses for the
years 2002-2004 (Figure WM-7).

Figure WM - 4. City of Sisters 2002 Water Production and Consumption
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Figure WM - 5. City of Sisters 2003 Water Production and Consumption
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Figure WM - 6 City of Sisters 2004 Water Production and Consumption
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Figure WM - 7 City of Sisters 2002 - 2004 Water Losses

City of Sisters - Difference Between Production and Consumption

2002 - 2004
16,000,000 - N
14,000,000
12,000,000 ’J |>ﬂ
10,000,000 ‘/ \\
8,000,000 —— 2002 P and C Difference
6,000,000 Vo 4 A\ —a-2003 P and C Difference
4,000,000 //\\75(/\% *\(/ \\\ —4— 2004 P and C Difference
2,000,000 -—r/::><;7 N
0 . . . . . ; . . . —=
-2,000,000 1<y @Qx & Q‘& &S 0(@ S \)o} 0@——&—d~—3~—0® & 3

Specific correlation to elements of the Sisters water supply, provided for conformance with
the guidebook for Oregon Municipal Water Suppliers, is provided as follows:

10.7  OAR 690-086 AND COMMENTS

10.7.1 OAR 690-086-0140 Municipal Water Supplier Description
The water supplier description element shall include at least the following
information:

OAR 690-086-0140(1): A description of the supplier's source(s) of water;
including diversion, storage and regulation facilities; exchange agreements;
intergovernmental cooperation agreements; and water supply or delivery
contracts;

Water sources are discussed in Section 6 of the accompanying Water System
Capital Facilities Plan. There are no exchange agreements, intergovernmental
cooperation agreements, or water supply or delivery contracts, except for
water utilized for construction.

OAR 690-086-0140(2): A delineation of the current service areas and an
estimate of the population served and a description of the methodology(ies) used
to make the estimate;

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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See Section 2 of the accompanying Water System Capital Facilities Plan.

OAR 690-086-0140(3): An assessment of the adequacy and reliability of the
existing water supply considering potential limitations on continued or expanded
use under existing water rights resulting from existing and potential future
restrictions on the community's water supply;

Water requirements are discussed in Section 5 of the accompanying Water
System Capital Facilities Plan. Currently held water rights are adequate for
meeting domestic demand during the planning period. The City currently has
two wells; consequently, loss of a well would impact the adequacy and
reliability to meet current and future summer flow requirements. A third well
is needed and recommended for development in the Water System Capital
Facilities Plan. A fourth well should be secured for service in years
immediately after 2025, when anew Water System Capital Facilities Plan will
need to address water supply for future years.

OAR 690-086-0140(4). A quantification of the water delivered by the water
supplier that identifies current and available historic average annual water use,
peak seasonal use, and average and peak day use;

See Section 5.2 of the accompanying Water System Capital Facilities Plan.
OAR 690-086-0140(5): A tabular list of water rights held by the municipal water
supplier that includes the following information:

A tabular list of the City’s water rights are included in Section 6 of the
accompanying Water System Capital Facilities Plan. Well sources are further
discussed in Section 6.3. Water right permits and certificates are included in
Appendix 6.2; well logs are included in Appendix 6.1., and surface water
rights and certificates are discussed in Section 6.1. Water Supply availability
and future need projections are included in Sections 6.1 and 6.2. The
following subsections (a) through (h) of OAR 690-086-0140(5) are addressed
to utilize available information from the Sisters Water System Capital
Facilities Plan, 2005.

OAR 690-086-0140(5)(a): Application, permit, transfer, and certificate numbers
(as applicable);

See comments under OAR 690-086-0140(5) above.

OAR 690-086-0140(5)(b): Priority date(s);
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See comments under OAR 690-086-0140(5) above.

OAR 690-086-0140(5)(c): Source(s) of water;

See comments under OAR 690-086-0140(5) above.

OAR 690-086-0140(5)(d): Type(s) of beneficial uses specified in the right;

See comments under OAR 690-086-0140(5) above.

OAR 690-086-0140(5)(¢): Maximum instantaneous and annual quantity of water
allowed under each right;

See comments under OAR 690-086-0140(5) above.

OAR 690-086-0140(5)(f): Maximum instantaneous and annual quantity of water
diverted under each right to date;

See comments under OAR 690-086-0140(5) above.

OAR 690-086-0140(5)(g): Average monthly and daily diversions under each
right for the previous year, and if available for the previous five years;

See comments under OAR 690-086-0140(5) above and water usage data
provided in Section 5 of the accompanying Water System Capital Facilities
Plan.

OAR 690-086-0140(5)(h): Currently authorized date for completion of
development under each right; and

See comments under OAR 690-086-0140(5) above. Allrights are certificated
with the exception of permit G-11418. A request was filed in April, 2005 to
extend the completion date for accomplishing beneficial use of water from
this permit to October 1, 2049.

OAR 690-086-0140(5)(i): Identification of any streamflow-dependent species
listed by a state or federal agency as sensitive, threatened or endangered thatare
present in the source, any listing of the source as water quality limited and the
water quality parameters for which the source was listed, and any designation
of the source as being in a critical ground water area.
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NA.

OAR 690-086-0140(6): A description of customers served including other water
suppliers and the estimated numbers; general water use characteristics of
residences, commercial and industrial facilities, and any other uses; and a
comparison of the quantities of water used in each sector with the quantities
reported in the water supplier's previously submitted water management and
conservation plan and progress reports;

Customers and characteristics are discussed in Section 4.1 of the
accompanying Water System Capital Facilities Plan. All usage has been
developed on a residential equivalent basis. Data is available on
quantification and comparison of usage among customer categories, but usage
is predominately residential and tourist related. Projections have been made
based on an equivalent residential usage for all consumption, and all services
are metered.

OAR 690-086-0140(7): Identification and description of interconnections with
other municipal supply systems;

There are no interconnections with other systems.

OAR 690-086-0140(8): A schematic of the system that shows the sources of
water, storage facilities, treatment facilities, major transmission and distribution
lines, pump stations, interconnections with other municipal supply systems, and
the existing and planned future service area; and

See Figures 3.4 and 3.5 of the accompanying Water System Capital Facilities
Plan.

OAR 690-086-0140(9): A quantification and description of system leakage that
includes any available information regarding the locations of significant losses.

See Section 5.3 of the accompanying Water System Capital Facilities Plan.
Water pumped is high (on a per capita basis). Production and Consumption
data for 2002-2004 are provided to show the extent of system losses. Factors
possibly contributing to high water demand include an extremely high tourist
demand, particularly during summer months, and heavy irrigation usage
during dry summer months.

10.7.2 OAR 690-086-0150: Municipal Water Conservation Element
The water conservation element shall include at least the following:

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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OAR 690-086-0150(1): A progress report on the conservation measures
scheduled for implementation in a water management and conservation plan
previously approved by the Department, if any;

Conservation resulted in significant reduction in water losses in the late
1980's and early 1990's, which has offset significant population gains that
have demanded increased water availability. The effects of conservation are
shown graphically in Figure WM-3.

OAR 690-086-0150(2): A description of the water supplier's water use
measurement and reporting program and a statement that the program
complies with the measurement standards in OAR chapter 690, division 85, that
a time extension or waiver has been granted, or that the standards are not
applicable;

The City reports annually to the Water Resources Department as required.
The water use reporting program does comply with the measurement
standards provided in OAR, Chapter 690, Division 85 of the statutes. All
well production is metered continuously for record purposes.

OAR 690-086-0150(3): A description of other conservation measures, if any,
currently implemented by the water supplier, including any measures required
under water supply contracts;

The City water usage rate structure is established for equity amongst all users.
Conservation is encouraged through the City’s quarterly newsletter. The City
also participates in a regional alliance that develops conservation strategies
and recently collaborated on a Central Oregon xeriscape landscape guide. At
this time, the City has no mandatory curtailment ordinance. City has meters
for all services, and records of all usage is monitored by City staff. Metering
and application of a rate structure that charges a comparable rate for all
consumption provides conservation of water from the Sisters water system.

OAR 690-086-0150(4): A description of the specific activities, along with a
schedule that establishes five-year benchmarks, for implementation of each of
the following conservation measures that are required of all municipal water
suppliers:

OAR 690-086-0150(4)(a): An annual water audit that includes a systematic and
documented methodology for estimating any un-metered authorized and
unauthorized uses;
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Annual water audits are recommended and should be implemented
immediately to attempt to determine where water losses are occurring. The
goal of water auditing is to track all use of water in the system. If
unaccounted for water (the difference between water pumped and water used)
exceeds 10 percent, some investigation work may be needed to track down
where the losses are occurring. Leak protection is being pursued by
implementation of main line meters to verify total usage. If a combination of
metering, usage verification, and line replacements are not adequate for
substantial savings in system losses, leak detection for existing lines will be
pursued.

OAR 690-086-0150(4)(b): If the system is not fully metered, a program to install
meters on all un-metered water service connections. The program shall start
immediately after the plan is approved and shall identify the number of meters
to be installed each year with full metering completed within five years of
approval of the water management and conservation plan;

The City is fully metered, and City staff primarily utilize radio read
technology to meter water usage on a monthly basis. A conversion program
from manual meter reading to radio-read meters has been implemented by the
City. Approximately 90% of the City’s meters are now radio-read.

OAR 690-086-0150(4)(c): A meter testing and maintenance program;

A meter testing and maintenance program should be developed during 2006.
Meters do operate at reduced efficiency in years after installation, and the
City should be replacing meters on a maximum 15 year schedule after the
meters are installed. Worn or malfunctioning meters tend to under report
water used, which directly impacts billing revenues. All meters will be
replaced or rehabilitated on a maximum 15 year schedule.

OAR 690-086-0150(4)(d) : A rate structure under which customers' bills are
based, at least in part, on the quantity of water metered at the service
connections;

Sisters currently meters all usage and has a rate structure charging a base rate
for meter sizing and a comparable rate for all consumption over 10,000
gallons per meter. A new rate structure will be developed by 2007, and
increased base rates with an escalating rate for consumption should further
reduce the quantity of water usage by consumers.

OAR 690-086-0150(4)(e): If the annual water audit indicates that system leakage
exceeds 10 percent, a regularly scheduled and systematic program to detect

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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leaks in the transmission and distribution system using methods and technology
appropriate to the size and capabilities of the municipal water supplier; and

See comments under OAR 690-086-0150(4)(a) above.

OAR 690-086-0150(4)(f): A public education program to encourage efficient
water use and the use of low water use landscaping that includes regular
communication of the supplier's water conservation activities and schedule to
customers;

Public education regarding efficient water use can, and should, be
incorporated into public meetings associated with rate structure changes that
will be implemented by 2007.

OAR 690-086-0150(5): If the municipal water supplier proposes to expand or
initiate diversion of water under an extended permit for which resource issues
have been identified under OAR 690-086-0140(5)(i), a description of the specific
activities, along with a schedule that establishes five-year benchmarks, for
implementation of a system-wide leak repair or line replacement program to
reduce system leakage to no more than 15 percent or sufficient information to
demonstrate that system leakage currently is no more than 15 percent.

NA.

OAR 690-086-0150(6): If the municipal water supplier serves a population
greater than 1,000 and proposes to expand or initiate diversion of water under
an extended permit for which resource issues have been identified under OAR
690-086-0140(5)(i), or if the municipal water supplier serves a population
greater than 7,500, a description of the specific activities, along with a schedule
that establishes five-year benchmarks, for implementation of each of the
following measures; or documentation showing that implementation of the
measures is neither feasible nor appropriate for ensuring the efficient use of
water and the prevention of waste:

NA.

OAR 690-086-0150(6)(a) A system-wide leak repair program or line
replacement to reduce system leakage to 15 percent, and if the reduction of
system leakage to 15 percent is found to be feasible and appropriate, to reduce
system leakage to 10 percent;

Existing older lines are planned for replacement in the near future. City staff
are also searching for the source of 2003 and 2004 water system losses, and
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10.7.3

leakage will be reduced to a minimum within 5 years. At this time, the City
is conducting a meter audit, additional metering, and potentially
implementing a leak detection program.

OAR 690-086-0150(6)(b): Technical and financial assistance programs to
encourage and aid residential, commercial and industrial customers in
implementation of conservation measures;

The City of Sisters will secure available brochure information to advise
residents on savings associated with conservation and will publish
information in the City newsletter and on their website.

OAR 690-086-0150(6)(c): Supplier financed retrofitting or replacement of
existing inefficient water using fixtures, including distribution of residential
conservation kits and rebates for customer investments in water conservation;

The City of Sisters is pursuing the installation of smart controllers for all
irrigation meters, to reduce usage during wet weather periods.

OAR 690-086-0150(6)(d): Adoption of rate structures, billing schedules, and
other associated programs that support and encourage water conservation;

All consumers receive metered water. The proposed rate structure encourages
conservation. Adoption of a new rate structure is recommended, and
described previously in this Water Management and Conservation Plan.
Smart controllers are being considered for all irrigation meters.

OAR 690-086-0150(6)(e): Water reuse, recycling, and non-potable water
opportunities; and

NA.

OAR 690-086-0150(f): Any other conservation measures identified by the water
supplier that would improve water use efficiency.

The City of Sisters will address water conservation regularly in the City
newsletter.

OAR 690-086-0160 Municipal Water Curtailment Element
The water curtailment element shall include at least the following:
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OAR 690-086-0160(1): A description of the type, frequency and magnitude of
supply deficiencies within the past 10 years and current capacity limitation. The
description shall include an assessment of the ability of the water supplier to
maintain delivery during long-term drought or other source shortages caused
by a natural disaster, source contamination, legal restrictions on water use, or
other circumstances;

Water requirements are discussed in Section 4 of the accompanying Water
System Capital Facilities Plan. There have been no supply deficiencies in the
past 10 years. There is no foreseeable capacity limitation other than the
availability of adequate water rights. The aquifer under the City is large and
fast moving. Water tables in the area are high. At this time, loss of one of
the existing wells would require public notification and some curtailment of
summer irrigation practices based on current usage. When the planned third
well is placed in operation, capacity should exist in the short term to maintain
delivery with one of the existing wells out of service.

It is anticipated that water usage will be significantly reduced with the
implementation of a new escalating rate structure that is based, on actual
usage (see discussion under OAR 690-086-0150 (4)(d)). Groundwater
sources have been historically reliable for the City of Sisters, and the level of
usage is such that a water curtailment plan does not appear to be warranted
at this time. Should circumstances change and some restriction of water be
necessary, the City should develop a water curtailment plan that conforms
with OAR 690-086-0160.

OAR 690-086-0160(2): A list of three or more stages of alert for potential
shortage or water service difficulties. The stages shall range from a potential or
mild alert, increasing through a serious situation to a critical emergency;

See comments under OAR 690-086-0160(1) above. A potential alert would
occur with loss of one of the existing wells, until the planned third well is
constructed. At this stage, if the reservoir was low, the City Council would
ask citizens for a voluntary reduction in outside watering. A serious situation
would involve a major break in one of the transmission mains, or in a major
distribution system, which would involve a loss of water and pressure in the
system. This would be corrected with valving that is provided on all of the
existing lines. If a serious alert became necessary, the City Council would
curtail all outside watering, and would mandate voluntary water reductions.
A critical emergency would be some act of sabotage that would involve more
than one well, loss of more than one transmission main, or similar loss of
primary water supply elements. If the emergency was extended, the City
Council would reduce the 10,000 gallon minimum use amount, increase the
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10.7.4

cost of water in excess of the minimum, and continue implementing the
programs described above.

OAR 690-086-0160(3): A description of pre-determined levels of severity of
shortage or water service difficulties that will trigger the curtailment actions
under each stage of alert to provide the greatest assurance of maintaining
potable supplies for human consumption; and

See comments under OAR 690-086-0160(1) above. Water curtailment would
be triggered during a critical emergency involving loss of major facilities, as
described under OAR 690-086-0160(2). Lesser stages of alert would likely
not require water curtailment action.

OAR 690-086-0160(4): A list of specific standby water use curtailment actions
for each stage of alert ranging from notice to the public of a potential alert,
increasing through limiting nonessential water use, to rationing and/or loss of
service at the critical alert stage.

See comments under OAR 690-086-0160(1), OAR 690-086-0160(2) OAR
690-086-0160(3) above.

OAR 690-086-0170 Municipal Water Supply Element
The water supply element shall include at least the following:

690-086-0170(1): A delineation of the current and future service areas consistent
with state land use law that includes available data on population projections
and anticipated development consistent with relevant acknowledged
comprehensive land use plans and urban service agreements or other relevant
growth projections;

Service areas, population projections, and land use is discussed in Section 1
and Section 4 of the accompanying Water System Capital Facilities Plan.

690-086-0170(2): An estimated schedule that identifies when the water supplier
expects to fully exercise each of the water rights and water use permits currently
held by the supplier;

Projections for water consumption are that the City of Sisters will fully utilize
groundwater certificate 66520 and groundwater permit 11418 by the year
2040.  Anticipated growth in Sisters will fully utilize surface water
certificates 10028, 13501, 13509, 65091, 65090, and 67706 by the year 2049,
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A detailed evaluation of water rights and water supply needs is provided in
Section 6 of the accompanying Water System Capital Facilities Plan.

690-086-0170(3): Based on the information previded in section (1) of this rule,
an estimate of the water supplier's water demand projections for 10 and 20
years, and at the option of the municipal water supplier, longer periods;

See Sections 1, 4, and 6 of the accompanying Water System Capital Facilities
Plan.

690-086-0170(4): A comparison of the projected water needs and the sources of
water currently available to the municipal water supplier and to any other
suppliers to be served considering the reliability of existing sources;

NA.

690-086-0170(5): If any expansion or initial diversion of water allocated under
existing permits is necessary to meet the needs shown in section (3) of this rule,
an analysis of alternative sources of water that considers availability, reliability,
feasibility and likely environmental impacts. The analysis shall consider the
extent to which the projected water needs can be satisfied through:

NA.

690-086-0170(5)(a): Implementation of conservation measures identified under
OAR 690-086-0150;

NA.

690-086-0170(5)(b): Interconnection with other municipal supply systems and
cooperative regional water management; and

NA.

690-086-0170(5)(c): Any other conservation measures that would provide water
at a cost that is equal to or lower than the cost of other identified sources.

NA.

690-086-0170(6): If any expansion or initial diversion of water allocated under
existing permits is necessary to meet the needs shown in section (3) of this rule,
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a quantification of the maximum rate and monthly volume of water to be
diverted under each of the permits;

NA.

690-086-0170(7): For any expansion or initial diversion of water under existing
permits, a description of mitigation actions the water supplier is taking to
comply with legal requirements including but not limited to the Endangered
Species Act, Clean Water Act, Safe Drinking Water Act; and

NA.

690-086-0170(8): If acquisition of new water rights will be necessary within the
next 20 years to meet the needs shown in section (3) of this rule, an analysis of
alternative sources of the additional water that considers availability, reliability,
feasibility and likely environmental impacts and a schedule for development of
the new sources of water. The analysis shall consider the extent to which the
need for new water rights can be eliminated through:

New water rights will be pursued through agreements with existing water
right holders desiring to annex property into the City of Sisters. Transfer of
Well No. 2 rights to a third municipal well is anticipated in order to provide
assured water service for municipal demand, and to utilize and preserve the
water right. A new well is planned that will provide an alternate source to
Wells No. 1 and No. 2, and will be available in the event of a fire emergency
of sufficient magnitude as to require simultaneous operation of the City’s
wells. Water rights for the new well will be handled by transfers of the
existing rights to an alternate point of diversion.

690-086-0170(8)(a): Implementation of conservation measures identified under
OAR 690-086-0150;

NA.

690-086-0170(8)(b): Interconnection with other municipal supply systems and
cooperative regional water management; and

NA.

690-086-0170(8)(c): Any other conservation measures that would provide water
at a cost that is equal to or lower than the cost of other identified sources.

NA.
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SECTION 11
WATER CAPITAL IMPROVEMENT PLAN

11.1 GENERAL
This section provides a summary of the City’s water system capital improvement needs for
the 20-year planning period, to the year 2025. Since financing of improvements will occur
through separate funds, a breakdown of costs is provided for funding eligibility. It is
recommended that financing of recommended improvements be achieved through loans from
financing entities, which would allow for construction of needed improvements at the least
possible cost to future residents of the City. However, priorities are also provided to allow
for construction as local financing becomes available.
11.2  SOURCE RECOMMENDATIONS
A thorough review of water source needs is provided in Section 6. Improvement
recommendations are summarized in Table 11.1.
Table 11.1: Source Improvements
Preliminary Opinion of Probable
o Cost
Water Rights Transfers $7,500
Well No. 1 Improvements $367,875
Well No. 2 Improvements $81,850
Well No. 3 Improvements $597,650
Total Capital Costs $1,054,875
Improvements to Well No. 1 are largely replacement of existing equipment, with the
exception of telemetry and on-site chlorine generation. Telemetry and on-site chlorine
generation costs are eligible for Systems Development Charges because they provide
improved service for future users of the water system. Remaining improvements to Well No.
1 will need to be funded through user fees and would not be eligible for SDC revenues. All
other source improvements are needed to provide capacity for growth, and will be eligible
for System Development Charges.
Table 11.2: Capital Costs SDC Eligible for Source Improvements
Preliminary Opinion of
Probable Cost
Construction Cost - Telemetry and On-site Generation $58,000
Engineering and Construction Observation $11,600
Legal and Administrative $2,900
Contingency (10% Construction Cost) $5,800
Total SDC Eligible Costs for Well No. 1 $78,300
Capital Costs Eligible for Systems Development
Charges $765,300
September 1005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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11.3 SOURCE IMPROVEMENT RECOMMENDATIONS BY PRIORITY

The Water System Capital Facilities Plan includes recommendations for several source
improvements. Recommended priorities appear as Figure 11.3.

Priority [
Water Rights Transfers $7,500
Well No. 3 Improvements $597,650
Total Priority I Source Improvements $605,150
Priority 11
Well No. 1 Improvements $367,875
Well No. 2 Improvements $81,850
Total Priority II Source Improvements $449,725
Total Capital Costs $1,054,875

11.4 RESERVOIR RECOMMENDATIONS

Water reservoir recommendations are developed in Section 8. Reservoir recommendations
are summarized in Table 11.4.

Table 11.4: Reservoir Improvements
Preliminary Opinion of
Probable Cost

New 2,500,000 Gallon Reservoir $4,165,400
Reconditioning of Existing Reservoir Exterior Walls $19,600
Total Capital Costs $4,185,000

Reconditioning of existing walls for the reservoir would be classified as operation and
maintenance, and would not be eligible for collection as Systems Development Charges.

Table 11.5: Reservoir SDC Eligible Costs

Preliminary Opinion of
Probable Cost
Capital Cost of Reconditioning Existing Reservoir
Exterior Walls $19,600
Total User-Funded Operation and Maintenance
Costs of Existing Reservoir $19,600
Capital Costs Eligible for Systems Development
Charges $4,165,400
September 1005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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11.5

11.6

RESERVOIR RECOMMENDATIONS BY PRIORITY

The Water System Capital Facilities Plan includes recommendations for reservoir
improvements. Reservoir improvements should all be provided in Priority I, as addressed
in Table 11.6.

Table 11.6: Reservoir Priorities

~Preliminary Op

~ Probable Cost
Priority I
Reservoir Improvements $4,185,000
Total Capital Costs $4,185,000

TRANSMISSION AND DISTRIBUTION RECOMMENDATIONS

Water transmission and distribution recommendations are developed in Section 9. A cost
breakdown of system needs is provided on page 9-8. Transmission and distribution
recommendations are summarized in Table 11.7.

Table 11.7: Transmission and Distribution Improvements
Preliminary Opinion of
Probable Cost

Capital Costs of Transmission and Distribution
Improvements $3,298,840
Total Capital Costs $3,298,840

Transmission and distribution improvements related to replacement of existing meters are
budgetary items that should be on a normal replacement schedule for continued accuracy.
Remaining transmission and distribution improvements are eligible for Systems
Development Charges because they provide improved service to future users of the water
system.

Table 11.8: Capital Costs of Transmission and Distribution SDC Eligibility

Preliminary Opinion of
Probable Cost
Capital Cost of Water Meters $507,060
Total User-Funded Operation and Maintenance
Costs of Replacing Meters $507,060
Capital Costs Eligible for Systems Development
Charges $2,791,780
September 1005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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11.7 TRANSMISSION AND DISTRIBUTION RECOMMENDATIONS BY PRIORITY

The Water System Capital Facilities Plan includes recommendations for several transmission
and distribution improvements. Recommended priorities appear as Table 11.9.

Table 11.9: Transmission and Distribution Priorities

Ao R
Priority [
Install new 12" main line meters and vaults $40,500
6" Distribution Mains $685,700
8" Distribution Mains $755,730
10" Distribution Mains $144,790
16" Distribution Mains $145,800
Total Priority I Improvements $1,772,520
Priority Il
Replace Existing Water Meters $507,060
12" Distribution Mains $1,009,260
Easements $10,000
Total Priority I Improvements $1,526,320
Total Capital Costs $3,298,840

11.8 TOTAL PRIORITIZED IMPROVEMENTS

A summary of prioritized improvements for improvements to the City of Sisters Water
System appears in Table 11.10.

Table 11.10: Total Prioritized Improvements

Preliminary Opinion of
Probable Cost
Priovity I
Source Improvements $605,150
Transmission and Distribution Improvements $1,772,520
Total Priority I Improvements $2,377,670
Priority 11
Source Improvements $449,725
Reservoir Improvements $4,185,000
Transmission and Distribution Improvements $1,526,320
Total Priority II Improvements $6,161,045
Total System Capital Costs $8,538,715
September 1005 HGE, Inc., Architects, Engineers, Surveyors & Planners

11-4



City of Sisters Water System Capital Facilities and Water Conservation and Management Plans
Project # 05.62 Section 11 - Water Capital Improvement Plan

11.9

FUNDING FOR PRIORITIZED IMPROVEMENTS

Need for Priority I improvements is imminent. All costs should be eligible for funding with
Systems Development Charges. The City of Sisters has a current balance in the Systems
Development Fund of $ 1,865,000, which can be applied to construction immediately after
adoption of this Water System Capital Facilities Plan, and adoption of a new Systems
Development Charge Ordinance. It is recommended that construction of Priority I
improvements be implemented immediately, to the extent of available funding.

Priority II improvements will be dependent on funding which is not available at this time.
It is recommended that funding be obtained through one of the grant and loan programs
discussed in Section 12. This will provide for construction with current dollars, and
repayment at very favorable rates that are available through several programs. In the long
term, residents of the City of Sisters will receive the greatest benefit from this approach, at
the least possible cost. Repayment of the needed loans should be from a combination of
increased water rates and Systems Development Charges, as discussed in Section 12.

Table 11.11: Priority I Capital Costs and Recommended Funding Sources

Preliminary Opinion of
 Probable Cost
Capital Cost of Priority I Improvements $2,377,670
Capital Costs Eligible for Systems Development
Charges $2,377,670
SDC Funds Available September 05 for Construction $1,865,000
Needed Construction SDC Funds for Completion of
Phase $512,670

Table 11.12: Priority Il Capital Costs and Recommended Funding Sources

Preliminary Opinion of
Probable Cost
Capital Cost of Priority II Improvements $6,161,045
Total User-Funded Operation and Maintenance Cost
of Source, Reservoir, Transmission and Distribution
Improvements $816,235
Capital Costs Eligible for Systems Development
Charges $5,344,810
September 1005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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Table 11.13: Total New-Funded Capital Costs and Recommended Funding
Sources - Priority I and Priority 11
Prehmm

New Funds Capital Water System Needs a ”’ $6,673,715 ’

Total User-Funded Capital Needs $816,235
Total Systems Development Eligible Costs $5,857,480
September 1005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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SECTION 12
FINANCE OPTIONS

12.1

12.2

INTRODUCTION

The funding of needed water improvements for the City of Sisters may utilize one or more
of the following funding sources:

° Sale of Bonds by Acquiring Federal or State Grants and/or Loans
o Special Assessments

. Local Improvement Districts

o Serial Levies

° Capital Improvements (Sinking) Funds

o Systems Development Charges

The most successful financing plans utilize state or federal grants and/or loans that best
address the characteristics of needed improvements. It is difficult to finance improvements
with grant funding alone, and grant funding in general is becoming very limited. Some level
of local funding or borrowing from available loan programs is usually necessary, although
some cities accumulate sufficient reserves for construction. Funding programs vary in terms
of their economic impact on the community, and often are created with specific program
focuses. Some programs are available to create and retain jobs or benefit areas of low to
moderate income families. Other programs provide for specific types of infrastructure
improvements, such as improvements to address water related compliance issues.

A thorough consideration of applicable state and federal funding programs, in addition to a
potential means of securing local funding, is needed to minimize the long-term cost of water
system improvements, while providing quality construction.

Ifthe City decides to pursue agency funding for recommended projects, it should contact the
Oregon Economic and Community Development Department (OECDD) for information and
scheduling of a one-stop meeting. One-stop meetings are held in Salem (and several other
locations). These meetings bring together staff from the various agencies that could
potentially contribute funds, and representatives of the community, to discuss the project and
funding needs.

This section is intended to provide a general overview of recently available programs.
Agency and program policies are continually evolving and specifics may vary if funding
of improvements is delayed to any major extent.

PUBLIC WORKS FINANCING PROGRAMS

Four grant programs and five loan/bond sale programs, which have the potential to provide
funding for the City, are listed below.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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Grants

Federal

Federal Administered by State

State

Loans/Bond Sales

Federal

State

Economic Development
Administration
Rural Development

Oregon Community Development
Block Grants

Special Public Works Fund
Water/Wastewater Financing
Program

Rural Development

Special Public Works Fund
Water/Wastewater Financing
Program

Safe Drinking Water Revolving
Loan Fund

Small Scale Energy Loan Program

Each of the available grant and loan programs varies in terms of the extent and complexity
of the application process. In all cases, it is extremely important to communicate the
program needs to the funding agency at the earliest possible date. A close working
relationship with the potential grantor or lending agency can optimize the timing and amount
of the grant and/or loan assistance. A brief overview of potential public works financing
programs and an assessment of their availability follows.

12.2.1 Economic Development Administration

The emphasis of the Economic Development Administration (£DA) grant program
is on projects which create permanent jobs, especially in economically depressed
areas. Results from a survey of businesses must demonstrate that the creation of jobs
will occur, in sufficient number, by virtue of building the improvements. There is
a higher chance of receiving the grant if the community can demonstrate that the
existing system is at capacity; for example, if there is a moratorium on new
connections. Sisters utilized this program for sewer improvements in the Industrial
Park during construction of the wastewater system.

Grants require a local match, usually in the 40% to 50% range of the project cost,
although local match can be as low as 20%.

September 2005
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12.2.2

Rural Development

The Water and Wastewater Disposal Grants and Loans program is under the
administration of U.S. Department of Agriculture, Rural Development (RD), under
the old guidelines of Farmers Home Administration (FmHA). The program is limited
to rural communities which have a population of less than 10,000 people; community
population must not be likely to decline in the foreseeable future. The City meets
this criteria.

RD Grant Program

RD utilizes "MEDIAN HOUSEHOLD INCOME" (MH]I) in their computations for
determining eligibility. This allows for single-person households to count as family-
type households.

RD is currently basing its grant and loan determination on 2000 census data.
Availability of grants from the RD is dependent on the (MHI); projects are
competitive with one another on the basis of community need.

Maximum grant availability based on MHI from the 2000 census data is as follows:

Less than $27,756 ... .. ... ... . ... 72% maximum grant
Greater than $27,756 .. ... ... ... .. Ineligible for grant

The City of Sisters has a MHI (2000 Census) of $35,000 that no longer makes the
City eligible for grant funding under this program. In addition, RD has a limited
amount of grant funding available at the state and federal levels and requirements
ofthe Safe Drinking Water Act and Clean Water Act have dramatically increased the
current number of applications from Oregon communities. RD also requires eligible
communities to finance the project with loans up to the extent of the communities’
ability to pay; the grant is then available to cover the remainder. The actual formula
to determine the maximum burden per household is quite complicated, and costs for
commercial users are typically higher. RD determines the debt burden required in
each case. Sisters previously utilized this program for water and wastewater system
construction throughout the community.

RD Loan Program

The City falls within the established criteria for loans. Please note that this is an
excellent financial assistance program. Items which determine a borrower's
eligibility are listed below.

® Unable to obtain needed funds from other sources at reasonable rates and
terms.

September 2003
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12.2.4

o Have legal capacity to borrow and repay loans, to pledge security for loans,
and to operate and maintain the facilities or services.

o Be financially sound and able to manage the facility effectively.

o Have a financially sound facility based on taxes, assessments, revenues, fees,
or other satisfactory sources of income to pay all facility costs, including
costs that pertain to operation and maintenance. Furthermore, it must be
shown that debts will be retired and financial reserves maintained.

RD loans currently have a 4.5 % interest rate. The maximum term for all loans to
cities is 40 years. However, no repayment period can exceed any local statutory
limitation on obligations.

Community Development Block Grant Program

The State of Oregon Economic and Community Development Department
administers the Community Development Block Grant (OCDBG) program. This
program is funded by the U.S. Department of Housing and Urban Development.
Funds allocated under the heading of this grant program are provided for projects
designed specifically to improve the conditions of low and moderate income housing
areas. The maximum grant for a water or wastewater project is $1,000,000 which
includes planning, engineering and construction.

To qualify for an OCDBG, the project must meet at least one of the following three
national objectives of the federal OCDBG program. The primary national objective
is one that limits OCDBG assistance to projects that principally benefit low and
moderate income persons. OCDBG funds may be used to develop projects that are
needed to benefit current residents, however, they must be built to include limited
capacity for future development.

The current policy is that at least 51% of a city's population must have low and
moderate incomes to be eligible. Grant awards will be based on the 2000 Census
data or an OECDD recognized income survey. Sisters’ low to moderate percentage,
based on OECDD information, is 49.9% At present, the City does not qualify for
OCDBG Funding, unless a special income survey was completed that demonstrates
a higher low and moderate income percentage. This program was utilized for
funding of individual sewer service laterals in the wastewater project.

Special Public Works Fund (SPWF)
The State of Oregon Economic and Community Development Department (OECDD)

administers the Oregon Special Public Works Fund (SPWF) program. The SPWF
program is capitalized through biennial appropriations from the Oregon Lottery

September 2005
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Economic Development Fund, through Oregon Bond Bank Fund sales for dedicated
project funds, through Joan repayments and other interest earnings. Applications may
be submitted throughout the year. Loans and grants may be made available for
infrastructure construction projects related to economic development and for the
retention or creation of jobs.

Projects must build public infrastructure to assist a business expanding, thus creating
jobs, or build needed infrastructure capacity for future economic growth in the
community. OECDD has separated the program into three categories:

. Firm business commitment for permanent job creation
. Capacity building, high probability of job creation or retention.
. Capacity building for severely affected communities

Revenue bonds are limited obligations of the state of Oregon payable solely from,
and secured by, the loan repayments and other revenue pursuant to agreements
between the state of Oregon acting by and through its OECDD, and specific
benefitted municipalities. The Oregon Bond Bank Fund pools municipal loans into
one bond issue and provides small communities affordable access to the financial
markets. Bonds are repaid by local revenues and at interest rates lower than what is
available to most Oregon communities. The Oregon Bond Bank Fund also pays the
cost of issuance and funds the debt service reserve.

The Oregon Bond Bank Fund substantially increases funds available through the
SPWF program to assist Oregon municipalities, and offers communities a viable
financing alternative. Revenue bonds sold through the Oregon Bond Bank Fund are
not subject to the State Treasurer's moratorium on the issuance of new general
obligation or certificates of participation debt. OECDD expects to regularly issue
bonds to provide permanent financing for SPWF program applicants. Interest rates
are anticipated to range from 5% to 6.5%. For bond-funded projects, the interest rate
is often estimated at 6.5% with actual interest passed on to the applicant at the time
of the bond sale.

OECDD plans to pass the exact interest rate allotted to the state for this program
directly to borrowers. The state will pay for all debt reserve costs, bond issuance
costs and attorneys fees. This is a loan program where the City could acquire funding
directly from the state without the necessity for revenue or general obligation
bonding.

A discussion of the three OECDD categories of the SPWF (Bond Funds) Program
follow:

September 2005
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Firm Business Commitment (Bond Funds)

Grants of up to $500,000 are available for projects which have a firm commitment
from a business(es) to create permanent jobs if the project is constructed. The grant
is dependent on the number of jobs which would potentially be created with
maximum assistance of up to $10,000 per job.

Capacity Building, High Probability of Job Creation/Retention
This category of the SPWF program finances only loans up to $10,000,000.

Capacity Building for Severely Affected Communities
SPWF has loans to $10,000,000 and grants up to $250,000 for severely affected

communities. Communities are able to apply for grants of up to $250,000 from this
fund even if they don't have a waiting business that needs the infrastructure. This
provides communities who are seeking to attract business growth the chance to
prepare in advance for these opportunities.

Sisters would need to demonstrate that a project is necessary to create and/or retain
jobs in the industrial sector. SPWF staff emphasize that the program is primarily a
loan program and that applicants should not be overly optimistic about securing
maximum grant dollars.

Water/Wastewater Financing Program

The 1993 State Legislature created a Water Fund through Senate Bill 81 to provide
financing for local governments to construct and improve public drinking water
systems and public wastewater collection systems. The legislation was primarily
intended to assist local governments meet regulations for the Safe Drinking Water
Act and the Clean Water Act. In that respect, the Water/Wastewater Fund may assist
both municipal drinking water projects and municipal wastewater collection and
treatment projects. Program eligibility is limited to projects necessary to ensure that
municipal water and wastewater systems comply with the requirements of the
following:

1. Current drinking water quality standards administered by the Department of
Human Services (DHS), previously known as the Oregon Health Division
(OHD).

2. Wastewater quality statues, rules, orders, or permits administered by the

Oregon Department of Environmental Quality (DEQ).

The Water/Wastewater Fund is capitalized through a biennial appropriation from the
Oregon Lottery Economic Development fund, bond sales for dedicated project funds,
loan repayments, and interest earnings. The Fund is administered by the OECDD,
Community Development Programs Section.

September 2005
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Loans and grants may be awarded for eligible projects. Loans will be based on a
reasonable and prudent expectation of the City's ability to repay the loan, which is
extremely favorable.

Grants may be awarded only if a loan is not feasible due to the following:
1. Financial hardship to the local government as determined by OECDD.
2. Special circumstances of the project.

Loans up to $10,000,000 and grants up to $500,000 (includes non-cash grants for
issuance costs and debt service reserve) are available for projects financed with bond
funds. Loan term is 20 years at a 5% - 6.5% interest rate. Loans and grants up to
$500,000 are available to projects financed with direct lottery funds.

Safe Drinking Water Revolving Loan Fund

The Safe Drinking Water Revolving Loan Fund (SDWRLF) was created in 1996 by
Congress to assist community and non-profit non-community drinking water systems
to plan, design, and construct drinking water facilities needed to correct non-
compliance with current or future drinking water standards. The program is
administered by the Oregon Economic and Community Development and is funded
by annual grants from the U.S. Environmental Protection Agency and 20% matching
funds through a biennial appropriation from the Oregon State Legislature and/or
through bond sales for dedicated project funds.

Highlights of the program include 1% financing (30-year term) for disadvantaged
communities. A disadvantaged community is one whose average water cost for a
residential customer is at least the state “average”™ and also meet two of the following
criteria:

o For water system only communities, there is a per capita water system debt
of at least $250. For communities with both water and sewer systems, the
combined water and sewer system debt must be at least $500 per capita.

° At least 15% low and moderate income persons.

o Documented financial burden due to a national or state declared disaster that
occurred within the past two years.

Interested applicants submit an initial “Letter of Interest”. Projects are then ranked
by the Department of Human Services (DHS) and OECDD to form a Project Priority
List. Projects are ranked based on existing or potential noncompliance with Safe
Drinking Water Act (SDWA) provisions. This program is notable in providing
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ranking “points” for systems that may be close but not actually in violation of SDWA
requirements. Top ranking applicants will be invited to submit a final application.
The cut-off for any given year will vary according to the nature of competing projects
and the availability of funds.

Oregon Department of Energy - Small Scale Energy Loan Program

Funds could be made available under this program as a demonstration project or as
a conventional energy savings or conservation program. The Department of Energy's
Small Scale Energy Loan Program (SELP) offers help to anyone who wants to save
money on energy costs. SELP was created by Oregon voters in 1980, and has
financed more than $150 million in projects since that time. Thisis a self-supporting
program that operates without tax funds. A finished project must at least break even
in power costs with the pre-study and improvement program. The pre-design phase
would be utilized to generate data that would show power savings or creation for
recommended improvements. This is a loan program repayable at 8% interest over
a 15-year repayment period. A fee of one-tenth of one percent of the loan request is
required at the time of application. Loan closing costs and fees vary.

12.3 LOCAL FUNDING SOURCES

A significant portion of a project may need to be financed with local funding sources. Local
funding sources are listed below:

General Obligation Bonds

Revenue Bonds

Improvement Bonds (Local Improvement District)
Serial Levies

Sinking Funds

Ad Valorem Tax

System User Fees

Assessments

System Development Charges (SDC's)

The 1991 legislature clarified and defined the impact of Ballot Measure 5 on municipal
finance in several special ways. Cities, counties, and special districts need to clearly
understand, and follow these rules, when they consider bonding for the financing of needed
improvements.

The following information was provided in part by Howard A. Rankin, retired Bond Counsel:

1.

Chapters 287 and 288 of the Oregon Revised Statutes describe the borrowing and
bonding of counties, cities, and special districts, generally.
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The advance sheets of the Laws of 1991 indicate that the general bond limitations of
ORS 287.004 are still in force. Except with regard to the old 3% limitation on all
issued and outstanding bonds, on true-cash value of all taxable property within the
city's boundaries, has been changed to a 3% limitation on "real market value" as
determined by the County Assessor.

The above limitation still does not apply to bonds issued for water, sanitary or storm
sewers, sewage disposal plants; nor to bonds issued to pay assessments for

improvements in installments under statutory or charter authority (i.e. revenue
bonds).

The City would need to check the charter for any additional impacts or limitations
on bonding capabilities.

A description of each of the preceding listed funding sources follows.

12.3.1

General Obligation Bonds

Financing of water improvements by General Obligation (G.0.) Bonds is
accomplished by the following procedures:

1. The Consulting Engineer prepares a detailed cost estimate to determine the
total monies required for construction.

2. An election is held.

3. When voter approval is granted (by a majority of the registered voters), bonds
are offered for sale. The money for detailed planning and construction is
obtained prior to preparation of final engineering plans and the start of project
construction unless interim financing has been developed.

G.0. bonds are backed by the full credit of the issuer and authorize the issuer to levy
ad valorem taxes. The issuer can make the required payments on the bonds solely
from the new tax levy or may instead use revenue from assessment, user charges, or
some other source.

Oregon Revised Statutes limit the maximum term of G.O. bonds to 40 years for cities
and 30 years for water districts. Except in the event that RD purchases the bonds, the
realistic term for which general obligation bonds would be issued is 15 to 20 years.

Ballot Measure 5 has limited the ability of communities to levy property taxes.
Capital improvement projects, such as the proposed water system improvements, are
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exempt from property tax limitations if an election is held and new public hearing
requirements are met.

Cities, counties and special districts (all non-school taxing entities) must be very
careful when seeking approval from the voters for a general obligation bond, new tax
base, annual budget levy, or special levy. The current law now requires that all non-
school taxing entities, including cities, counties, and special districts, hold a special
public hearing more than 30 days before filing the election statement with the County
Clerk. Notice of this special public hearing must be sent to all other non-school
taxing entities with overlapping taxing jurisdictions no later than 10 days before the
special public hearing. This special public hearing offers the opportunity for all
overlapping taxing entities to determine the compaction impact of the proposed
election on their respective assessment capability. Effectively, the municipality
proposing the election measure must be thoroughly prepared with notice of special
public hearing published no later than 41 days before a final public hearing and filing
of the election statement.

If the special public hearing procedures are not followed, and no certificate is
included in the filing that attests that the special public hearing was conducted
pursuant to law, the County Clerk is required to reject the filing for an election. This
results in additional unnecessary delays. Consideration should be given to hiring a
competent Bond Counsel before proceeding with a General Bond Election. This
action will insure that all requirements of current law are met.

Since bonding requirements are very stringent, most recent municipal improvements
have been financed with either revenue bonds or one of the state financing programs
which can be accomplished outside of bonding requirements.

Revenue Bonds

A revenue bond is one that is payable solely from charges made for the services
provided or from collection of Systems Development Charges, although the City
would need to be very careful that SDC’s would be collectible. Such bonds cannot
be paid from tax levies or special assessments, and their only security is the
borrower's promise to operate the water system in a way that will provide sufficient
net revenue to meet the obligations of the bond issue. Revenue bonds are most
commonly retired with revenue from user fees.

Successful issuance of revenue bonds depends on bond market evaluation of the
dependability of the revenue pledged. Normally there are no legal limitations on the
amount of revenue bonds to be issued, but excessive bond issue amounts are
generally unattractive to bond buyers because they represent high investment risk.
In rating revenue bonds, buyers consider the economic justification for the project,
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reputation of the borrower, methods for billing and collection, rate structures, and the
degree to which forecasts of net revenues are realistic. RD will fund revenue bonds
in which user rates are committed for the repayment of the bonds.

Under the provisions of the Oregon Uniform Revenue Bond Act (ORS 288.805-
288.945), municipalities may elect to issue Revenue Bonds for revenue producing
facilities without a vote of the electorate. In this case, certain notice and posting
requirements must be met including a mandatory 60-day waiting period. A petition
signed by 5% of the municipalities' registered voters may cause the issue to be
referred to an election.

Laws enacted by the 1991 legislature have eliminated the limitation on revenue
bonds. The law formally required that the revenues pledged for payment of the bonds
have a direct relationship to the services financed by the bonds. Current law now
allows revenue bonds to be paid with any revenue pledged for "any public purpose,"
without the relationship restriction.

Improvement Bonds (L.ocal Improvement District)

Improvement bonds may be issued to assess certain portions of water improvements
directly against the parties being benefitted. An equitable means of distributing the
assessed cost must be utilized so that all property, whether developed or
undeveloped, receives the assessment on an equal basis. Cities are limited to
improvement bonds not exceeding 3% of true cash value. For a particular
improvement, all property within the assessment area is assessed on an equal basis,
regardless of whether it is developed or undeveloped.

Improvement bond financing requires that an improvement district be formed, the
boundaries established, and that benefitted properties and property owners be
determined. The engineer usually determines an approximate assessment based on
a square-foot, a front-foot basis, or a combined basis. Property owners are then given
an opportunity to remonstrate against the project. The assessment against the
properties is usually not levied until the actual total cost of the project is determined.
Since this determination is normally not possible until the project is completed, funds
are not available from assessments for the purpose of making monthly payments to
the contractor. Therefore, some method of interim financing must be arranged, or a
pre-assessment program, based on the estimated total costs, must be adopted. It is
common practice to issue warrants, which are paid when the project is completed, to
cover debts.

The primary disadvantages to this source of revenue (improvement bonds) are
described below:
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1. The property to be assessed must have a true cash valuation at least equal to
50% of the total assessments to be levied. This may require a substantial
cash payment by owners of undeveloped property.

2. An assessment district is very cumbersome and expensive when facilities for
an entire community are contemplated.

3. The project is impacted by Measure 5 tax limitations because the
improvement bonds are backed or guaranteed by the city's authority to raise
revenue via taxation. If the city is in compaction, then a general election
(same procedures as for a general obligation bond) is required. If the city's
property taxes are not under compaction, then the city can proceed with a
L.ID. as in the past; however, the project cost will count against the $10.00
limitation for non-school taxes.

This program should not be considered for improvements to satisfy the City’s needs
in general, but could be a definite consideration for specific projects benefitting an
area of the community.

Serial Levies

Under Oregon Revised Statutes, if approved by the voters, the City can levy taxes for
a fixed period of time to construct new facilities and maintain existing facilities.
Generally, when a serial levy is presented to the voters, it is based upon a specific
program and listing of planned improvements.

Since the time frame required for construction of the needed water improvements is
quite limited, it is doubtful that residents could afford a serial levy of sufficient size
to provide for needed construction revenues.

Sinking Funds

Sinking funds can be established by budget for a particular capital improvement
need. Budgeted amounts, from each annual budget, are carried in a sinking fund until
sufficient revenue is available for the needed project. Funds can also be developed
with revenue derived from system development charges or serial levies. The City’s
water system financial needs can be met with a sinking fund, although the cost of
needed facilities will be higher after funds are collected than if revenues are utilized
to repay a loan for construction in the near term.
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12.3.8

12.3.9

Ad Valorem Tax

Many communities utilize an ad valorem tax as the basis for repaying general
obligation bonds for system expansions, and provide partial or full repayment
through means of additional water use charges. This means of financing reach all
properties to be ultimately benefitted by the water system, whether the property is
presently developed or not. Construction costs are more equally distributed among
all property owners and the program does not impose a penalty on existing residential
or business development. However, with Oregon tax limitations and the public’s
perception of taxes, this means of securing funds would not be popular.

System User Fees

Monthly charges are made to all residences, businesses, etc., that are connected to the
water system. Water use charges are established by resolution, and can be modified
as needed to serve increased or decreased operating costs. Rates are established
depending on the various classes of users and the metered demand through their
connection. By establishment of proper use charges, the City could repay the local
share of bond amortization without imposition of property taxes. Sisters reduced
water use fees by $ 6.00 per month in recent years, when existing bonds were paid
off. An increase in user fees could finance portions of the water system that are
maintenance related, particularly if done in conjunction with a revenue bond.

Assessments

In some cases the beneficiary of a public works improvement can simply be assessed
for the cost of the project. It is not uncommon for an industrial or commercial
developer to provide up-front capital to pay for a community administered
improvement which serves the development.

System Development Charges

System Development Charges (SDC's) are charges assessed against new development
to recover the costs incurred by local government who provide the capital facilities
required to serve the new development. SDC's apply to new developments that
generate revenue for the expansion or construction of facilities located outside the
boundaries of new development. When capital improvements increase usage, SDC's
can be billed for water, wastewater, drainage and flood control, transportation, and
parks or recreational facilities.

September 2005
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12.4

PROPOSED FINANCIAL PROGRAM

Initially it appears that either Rural Development or Water/Wastewater funding may be the
most applicable since there are no outstanding compliance issues or anticipated commercial
growth that will result in family wage jobs. Funding is likely to be predominantly loan,
under any of the available funding programs.

A combination of increased user fees and systems development charges are recommended
for funding of needed system improvements. Systems Development Charges should fund
system improvements either through repayment of loans, or potentially by utilizing sinking
funds to pay for improvements as monies become available. As discussed, utilization of
sinking funds will cost substantially more for the recommended construction. Increased user
fee revenues should be utilized for maintenance related issues. After selection of the initial
project scope, the City should contact the OECDD to schedule a one-stop meeting with
available state and federal funding agencies, to discuss project needs. When the project is
presented to all funding agencies, each agency will evaluate their program’s potential to
assist with financing the needed water improvements, and the City can determine how
construction can best be implemented.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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SECTION 13:
WATER RATES AND FINANCING

13.1 WATER FUND BUDGET

Table 13.1 includes recent water fund budgets. Table 13.2 provides the information in
summary form with a focus on ordinary revenue and expenses.

Table 13.1: Recent Water Fund Budgets

. ~ Actual | Actual Adopted Adopted
Description s i "FY 02-03 | FY.03-04 | FY=04-05. | FY 05-06
Revenues
Water Receipts $274,243 $296,265 $328,817 $315,500
Interest Earned $9,295 $6,053 $7,500 $9,000
Hook-up Fees $615 $510 $300 $300
Bulk Water $14,758 $1,389 $1,000 $1,500
Plan Check Fees $980 $0 $0 $0
Engineering/New Development Fees $2,143 $3,667 $5,000 $5,000
Water Processing/Trans Fee $2,370 $2,480 $2,790 $3,000
Water Rights Leases $0 $0 $0 $1,000
Miscellaneous $3,647 $77 $1,000 $2,000
Meter Installation & Repair $25,430 $29,027 $27.000 $30,000
Construction Inspection Fees $0 $0 $16,016 $20,000
Squaw Creek Irrigation $7,523 $5,220 $16,000 $6,000
Water Laterals Reimbursement $28.461 $21,033 $37,500 $20,000
Total Revenues ] $369,465 $365,721 | $442,923 $413,300
Cash Carry Forward - - $414,283 $432,028
Transfers In $5,798
Total Resources $369,465 $371,519 $857,206 $845,328
Expenditures:
Personal Services
Salaries and Expenses $93,351 $97,086 $104,868 $133,140
Total Personal Services | $93.351 | $97.086 | $104.868 $133,140
Materials & Services:
Total Expenses $124,957 $158,165 $211,783 $141,275
Total Materials & Services: | $124,957 | $158,165 $211,783 $141,275
Capital Improvements:
Capital Outlay ($343) ($26,512) $131,889 $230,751
Engineering/New Development $ 0- $- $- $5,000
Fleet Leasing - Computer Hdwr $343 §- $- $ -
Computer Hdwr & SF $ - $ - $15,000 $15,000
IBM Computer HDR & SWR $- $3,915 $- -
Water Laterals Reimbursement $- $27,467 $37,500 $18,000
Construction Inspection $ - $- $14,560 $20,000
September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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- ~ Actual | Actual | Adopted | Adopted

Descripon | FY02:03 | FYO0304 | FY-04-05 | FY05-06
Equiptﬁent/Vehicle Reserves $- - $5,000 ’$25,000

System Reserves $- $- $- §-

Total Capital Improvements: $- $4,870 $203,949 $313,751

Transfers
Total Transfers ($501,283) $37,000 $162,000 $137,000
Depreciation $76,736 $42,282 $80,000 $40,000
Operating Contingency $- §- $94,606 $80,162

Total Water Fund Expenditures: [ ($206,239) | $339.403 $857,206 $845,328

Excess (Deficiency) of Revenues Over

Expenditures $575,684 $32,116 - $ -

Table 13.2: Water Fund Budget Summary
Ordinary Revenue and Expenses

Actual Actual Adopted Adopted

Description FY 02-03 FY 03-04 FY-04-05 FY 05-06
Revenue:

Total Revenue $369,465 $371,519 $857,206 $845,328

Total Revenue: $369,465 $371,519 $857.,206 $845,328

Total Expenses: ($206,239) $339,403 $857,206 $845,328

Reference to these Tables are made in sub-sections that follow.
13.2 WATER SYSTEM REVENUE
13.2.1 Current Water Rates

Current water rates became effective in March 1995, with an adjustment for meters
Jarger than 3/4" in 1996. Repayment for the 1995 construction was provided with a
$ 6.00 bond charge per equivalent dwelling unit (EDU). The surcharge was removed
when the construction loan was retired, effectively lowering user rates. The current
rate structures is provided in Table 13.3

Table 13.3: Existing Water Rafes

MINIMUM | BASIC RATE
METER SIZES LOCATION RATE USAGE OVERAGE
5/8" and 3/4" Inside City $16.50 | 10,000 gallons $ 1.10 per 1,000 gallons
Outside City $24.75 | 10,000 gallons $ 1.10 per 1,000 gallons
1" and 1-1/2" Inside City $ 18.50 | 10,000 gallons $ 1.10 per 1,000 gallons
Outside City $27.75 | 10,000 gallons $ 1.10 per 1,000 gallons
2" Inside City $20.50 § 10,000 gallons $ 1.10 per 1,000 gallons
Outside City $30.75 | 10,000 gallons $ 1.10 per 1,000 gallons
3" 4" 6", 8" Inside City $50.00 | 10,000 gallons $ 1.10 per 1,000 gallons
Qutside City $75.00 | 10,000 gallons $ 1.10 per 1,000 gallons
September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners

13-2



City of Sisters
Project # 05.62

Water System Capital Facilities Plan
Section 13 - Water Rates and Financing

MINIMUM | BASIC RATE

METERSIZES | LOCATION | RATE| USAGE |  OVERAGE
Standby Fire Inside City $10.00 -0- gallons $ 0.00 fire protection only
4" and Smaller Outside City $15.00 -0- gallons $ 0.00 fire protection only
Standby Fire 6" Inside City $15.00 -0- gallons $ 0.00 fire protection only

Outside City $22.50 -0- gallons $ 0.00 fire protection only
Standby Fire 8" Inside City $20.00 -0- gallons $ 0.00 fire protection only
Outside City $30.00 -0- gallons $ 0.00 fire protection only

Bulk Rate By the

Gallon $3.30 per 1,000 gallons
13.2.2 Current Rate Revenue
Potential rate revenue, based on current service connections, is projected to equal
$ 315,500 in the adopted 05/06 fiscal budget.
13.2.3 Property Taxes
Currently water system revenue includes no property tax component.
13.2.4 “Other” Revenue

Other revenue may include such revenue as contractor water purchases, interest, carry
over funds. grants, etc. These sources, typically, contribute a relatively small portion
of overall revenue and may vary considerably from year to year. Grant funding
revenue may be significant; however, it is typically obtained and obligated for
specific projects or purposes. Hook-up fees are generally developed to cover the
actual cost of making a new connection. System development charges (SDCs) can
only be used for adding system capacity and cannot be used for general operating and
maintenance expenses.

13.3 WATER SYSTEM EXPENSES

13.3.1

13.3.2

Debt Service
The water system is currently debt free.
Operations and Maintenance (O&M)

Operations, maintenance, and administrative costs are summarized in Table 13.1.
Current expenditures appear to approximate revenues in both actual and adopted
budgets. There is a minimal cash carry forward fund to cover the costs of major
equipment or facility replacements, and a small contingency. Sisters has a relatively
simple water system, but replacements and maintenance are necessary. Mechanical
equipment should be repaired or replaced as needed.

September 2005
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13.4

13.5

13.6

CURRENT RATES - ANALYSIS AND RECOMMENDATIONS

A simple formula for budget viability is: Revenue - Expenses > 0. At the present time, with
a minimum level of reserves for emergencies, the budget is in balance.

The City has actually lowered monthly total user costs since 1995, and rates should be
adjusted upward for inflation on an annual basis.

The current rate structure is very simple and easy to apply. A specific reserve fund is
probably not required, since unplanned expenses should not exceed the budgeted reserve
amount. However, rates will need to be adjusted for equipment replacement and increased
operation and maintenance expenses addressed in the Capital Improvement Plan provided
in Section 12.

FUTURE RATES

Usage fees are currently divided into a base rate and an overage rate, which is typical for
most municipal water systems. The base rate is fixed by meter size and category, and
includes an allowance of 10,000 gallons of water for all meter sizes. Overage is currently
charged at a rate of § 1.10 per 1,000 gallons for all usage over the base rate. Oregon
Administrative Rules encourage an escalating rate for overage, and this is recommended as
a conservation incentive,

In Sisters, with largely residential usage, the majority of revenues are derived from the base
rate. The purpose of rate development is to ensure a reliable revenue stream to meet the
water system cost of operations, and an increase appears necessary at this time for only the
needed revenue to pay for bond repayment. The overage component should encourage water
conservation. and should lead to reduction of wasteful utilization practices. The combined
base and overage cost are the basis of the monthly water system billing.

CAPITAL IMPROVEMENTS PLAN
13.6.1 Capital Improvements

Recommended Capital improvements are addressed in detail in the Water Capital
Improvement Plan provided as Section 11. Costs are itemized in both priorities and by
funding sources. It is recommended that bonds be issued for both Priority 1 and Priority 11
Improvements, in order to minimize capital costs and to maintain rates at the lowest possible
level. Needed capital improvements to be funded by monthly usage fees total $ 823,735.
Capital costs which are eligible for Systems Development Charges total $ 5,344,810.

13.6.2 Financing

A general discussion of financing options is presented in Section 12. Probable
financing is limited to loans (based on project scope, cost, impact on rates, and City

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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cligibility). Loans can be obtained from either Rural Development (RD) or Oregon
Economic and Community Development (OECDD). RD has a longer term (40 years
vs. 20 years), but a lower interest rate (4.5% versus 6.5%). RD tends to have more
complicated application and environmental reporting requirements. Since growth is
occurring rapidly in Sisters, and needed funding to be financed with user fees is a
relatively small amount, it is recommended that the repayment period be limited to
20 years with any funding option.

After a selection of the initial project scope, the City should contact OECDD to
schedule a one-stop meeting with available state and federal funding agencies, to
discuss project needs. When the project is presented to all the funding agencies, each
agency will evaluate their program’s potential to assist with financing the needed
water improvements.

The following potential funding scenarios are based on loan only awards. These are
examples only, interest rates and program guidelines are subject to change and will
likely do so prior to agency application and acceptance.

Project Cost to be Financed by User Fees: $ 823,735
Assuming Financing through an OECDD Loan: (6.5% Interest; 20 year term)
Annual Payment: $74,785
Active Service Connections: 939

( Outside Users = 7)

Monthly Debt Service can be met by a $ 4.00 increase to the base rate for
residential meters, and by the following increase to Inside City Rates,
with a corresponding adjustment for outside users.

5/8" x 3/4" - $ 4.00 increase
1" and 1-1/2" - $ 4.50 increase
2" - $ 5.00 increase
3" 4" 6", and 8" - $ 12.50 increase

Overage above the 10,000 gallons provided in the base rate should be
increased to a minimum of $§ 2.15 per 1000 gallons to encourage

conservation. Bulk water usage rates should increase to at least $ 4.50 per
1000 gallons.

13.7 SYSTEMS DEVELOPMENT CHARGES (SDCs)

System Development Charges (SDCs) can be charged to all users of transportation, water,
sewer, storm drainage, and parks and recreation facilities. The fee is usually charged as each

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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piece of property is developed in the future and goes into a capital construction fund to pay
for improvements required by growth in the community. The Oregon System Development
Charges Act, House Bill 3224, became effective in 1991. Legislation requires that capital
improvement plans be developed, and that methodology used to compute SDCs be
documented and reviewed by the community before SDCs can be charged.

The Oregon System Development Charges Act permits two types of charges: 1) a
reimbursement fee, and 2) an improvement charge. A reimbursement fee is a charge for
unused capacity in existing capital improvements. An improvement charge is associated
with capital improvements to be constructed, which creates new capacity. Both types of fees
will likely be utilized for needed Systems Development eligible elements of needed
improvements to the Sisters Water System.

September 2005 HGE, Inc., Architects, Engineers, Surveyors & Planners
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The original and first copy
of this repdrt are to he .
filed with the {

STATE ENGINEER, SALEM, OREGON 07310
within 30 days from the date
of well completion,

WATER WELL REPORT

: STATE OF OREGON 4
(Please type or print}

(Do not write above thls llne)

/773

State Well No.

State Permit No.

dhte 4o, ]

(1) OWNER:
City of Sistars

Name

(10) LOCATION OF WELL:

County Ngachutas Driller's well number

Address Sisters City Hall

en.9dsters,.0regon. 972258
(2) TYPE ‘OF WORK (check):
New Well B0 Recondittoning (O

1f abandonment, describe material and procedure in Item 12,

(3) TYPE OF WELL: | (4) PROPOSED USE (check):

Deepening Abandon [}

gg&:y g ;?J::ccdn 8 Domestic [ Industrial {3 Municipal K}

Dug {1 Bored [ Irrigation [ Test Well [ Other ]

(5) CASING INSTALLED: - Threaded [J Welded §J

14" Diam. from +2 1t. to 100 ........ 1t. Gage ... 250 ......
" Diam. from 25 £t to ) it. Guge 2»«0 ......
" Diam. from ..

Gage .....20....

(6) PERFORATIONS:

N Yo Sl

YWSection 9 T.15 § R. 10 E W.M.
Bearing and distance from pection or subdivision corner
(11) WATER LEVEL: Completed well,
Depth at which water was first found 105 1t.

Statle tevel 85 , {t, below land surfnce.

Dute 10/2/75

ibs, per gquare inch. Date

Arteslan pressure

(12} WELL LOG:
Depth drilled

Diameter of well below casing ... 00" ...
211 ft. 241 ft.

Formation: Describe color, texture, grain gize and structure of materials;
and show thickness and nature of each stratum and aquifer penctrated,
with at least one-entry for each change of formation. Report each change in

Depth of completed well

Perforated? |) Yes [J No. position of Static Water Level and indicate principal water-bearing strata,
Type of perforator used ALY, and Mag hing MATERIAL From To SWL
Size of perforations + imony 6% %"b 2" | gverburden 0 2
perforations from 1] it. to 100 ....... o | Long. Gray 2 21
.. perforations from ... 90.ah.. 2t to ... 19567 g, Clay and Conag, Brown 21 29
.. perforations from . to 1. Lava = Mild 29 1141
7Y SCREENS Sandatone & Cona. Brown 141 1175
0 o . .
( ) ° Well screen Installed? [ Yes B} No Conag, Gray - Materbearlno 175 195
Manufacturer's Name Bagalt 195 211
Type Model NO. oo cnrnncnernens
Diam. .......... Slot size . Set from ... ft. to 1t
Diam. ......... Slot size ... Set from ft. ta 1t
WE o Drawdown {8 amount water level Is 7
(8) SLL TESTS: lowered below statie level gy dson
Was a pump test made? kJ Yes [ No If yes, by whom? Drillinq
Yield: 549 gal./min, with 4 £t drawdown after 4% hrs,
] g2 " 7'4" “ 4 "
" 1 3 5 g 3" " o
“*&EW‘:FES“T 24—hrEs 1
ﬁh’xiﬁoﬁ?ﬁ?( gal.,/min, with #t. drawdown after hra, :
| —
Artesian flow g.p.m. . ;
Temperature of water 46 Depth arcteslan flow encountered ... . | Worlk started 4/3/ 1875 Completed  10/72 1975
(9) CONSTRUCTION: Date well Qrilltng machine moved off of well Qn,/",/ 19 75
Well seal—Materlal used ......Camant Drilling Machine Operator’s Certification:
Well neal i ¢ This well was constructed under my direct supervision.
ell sealed from land surface to, Materials used and information reportgd above are true to my
Diameter of well bore to bottom of seal ... 3B in best knowl behef v
Diameter of well bore below seal ....168.... fu1. [Signed] ﬁ g ¥ \Date ... fl.D/..’lS 1875,
Number of sacks of cement used In well geal 58 sacks o i ”mng Machlne O emmr) 0
Number of sacks of bentonlte used in well seal ... 150, Lha. sacke Drilling Machine ‘Operator’s License No. ... BOZ

astern

Number of pounds of bentonite per 100 gallons

of water 5,)2&,“93]«;., water.per..400.1lha,Cemania./100 gals.
Was a drive shoe used? [J Yes B No Plugs . ... Blze: location ... ft.
Did any sirata contain unusable water? Xl Yes [] No
Surface

Brand name of bentonite

3 fabt

casing and grout
Was well gravel packed? [J Yes [ No

Type of water? depth of strata

Method of sealing strata off

£t. to 2t.

Size of gravel:

Gravel placed from

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief,

Name ...DAV. IDSDN BRI LLIN } NC@
{(Person, firm or carporatlon
Address .Q28..Nalla. Prrahall. Way.. Redmong,. 0re..97

[Signedﬁjxw o ﬁTﬁQﬂ"h ‘) ......

(Water Wetl Contrnctor)

Contractor's License No. 948........ Date .. A0/ . , 10.78

(USE ADDITIONAL SHERTS XF NECRESSARY)

BP*48656-119

EN



N
X

e Ao, Z

220 Academy 61, - B

(503) 845-6824 M. Ang(‘ﬂ‘?. 8?%7362 Driller *Bym
{l) OWNER; Well Npber, .~ | (8) LOCATION OF WELL hy }e;{ul desc,
Manie H‘i g TAV /0)’ ()0 /\\S#FU(J 101 County o latitacle ___ e L
;A—‘E—ifw‘ . e —_— Tuwnship ._Li*é Nor$, Runge .,
w Huatn —-@— e Sectinn ) — 7 . Y
(2) TYPE OF WORK: | Txlat o L | Rinck
Q New Well D Rrpen D Recnaditiog 0 Alwndin Strest Adkbrissg aof Well fier nevrest wddrpss) | .5 ¥y
(3) DRILL METHOD o OQonstrvedinng
B Votary Air {3 Rotary Ml O canie (10) STATIC WATER LEVEL:
£ tther - R e T bodow bunidd surfnce. 1

(1) PROPOSED USK,; ,
D Duopngestis: [_J Commmmty [ tadstrint m freigation
D Thermnt D 1hjeetion 8 Quhir

Artesian pressre _

T pera Muare inch, [

(1) WATER BEARING ZONES:

(6) BORE HOLE CONSTRUCTION:

Depthsat whivh water was first found |

~_,/c:::?

Spectal C nsteurtion wpproval - Yor %’ l‘)«plhu{(_‘omp)u(nl WHI_EQ;R i From To sz[mmdﬁl
Y No 2 _2
Esplonives used () E ‘Type o Atnount o R —7}%5 é‘.—— 3879 Ijz
KO BEAL Amuunt - Q88 1295 —_—
Diameter Yeom  Ta Materisl Fron Ta 8aCkS ur pounds
16137 ] aementt | "8 Fy |0 | 295 =
. U R ( 3) WELL LOG: Ground whevating -
[ JOS S e | A Material Fror
R | Top spi / 10
How wis sod plaerl: M(‘(hud A DH & D n Me | ":, [,I) Igé‘;} - L) )‘;\ .5(\'\({ d‘,i:! L
0 Other - —_ [, R ._VO/C WA TE ﬂ 2 e /\S '
Buckiiliplaced from flian M1 Muterial ___ o BM i U P ,‘!
Gravel plived feam fills . .. 1 Size of gravel vt B r\c ;:‘ j ,50
(8) CASING/ILINER: r é 163
T)lumv“r From go G'augu Steel Plantle Wolded Thrended | 0 IGQ n l'; Argpe I [{_’, rq'd 2.5
Cosing 1208 o @ O 9y g d__Fracd. ,Z‘ g
| =] {n o o o |[[BE u i . llo3
- + |0 0o o o H d grey Fw«c}'}v»gd o
— ~ 0 O ) by r&w\ Aravels
Liner: . l{,{"’ /1?37‘/ WwWolg pog 0 (o P Y. ns
- R3gdlanly 0 g O ;L s)r»e, hard __~ 155
Pinal b |.1Imuul\h( L LY J— o— o ey o — OC -.5@ S‘d‘ Ne Y Q)’ ¢ g’:;/‘pgo) ", @«
(7) PERFORATIONS/SCREENS; a;.LE . 174
B4 frortreutionn Method B rw/f"“\ *’Srty & roverx J93
[ Seen tg Typ Materind e PR b\(n‘!— lﬂ& D¢\ ;2‘0“3
Slat Tele/pipe Al‘c “aL”ﬂJ 2"3’*"2
P eom Tu glze ‘%unhur l)lumclg; shre Caslng  liinge / ,g,'ﬁ;[m_tg}_l:c{ &M 2,24
QU3 | dia pia'aip) "y o v f@ﬂ__ i Pocras 5L
- — et N 0 0 ald hard 223
U . FUSNSI [l fh’)ﬁ& Qe b4 /AanOJ"" &S
R ok S 0 ] inders  red 1258
- - O 0 ! DS brown, 37-5\,
N e [ I = I N L L ke dl3o0,
(8) WELL TESTS: Mintmum lesting timofa ) hglur. L S
Wi
m Pump £ Hailer I A ] )\Hr\i-l&l
Yivld gal/min Denwdown Dreillatem at Time " - .
Gty e S + 6 g B e L) 'hr & o). e & wers
200 T3 R |00 C8hs DT T -
npvn;:z:;{" w,,;,q“ 5/ '. Nl)vpm .\;-x:s(:m Flow Found e o A
T Wus v wate utialyxis done? HYM By whom ..., e
Ditany ateato contain water ot - sultuble for intesded ine? £ Taa titke T
0 Sahy () Muddy [ Oder 0 ot wd ) Other .. ———— e d
Depth of stratn; ’ Date atarted ., '7“ /7 ~7/ onplete .._8,;/4,
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i o
b STATE OF OREGON h
< it
:{I)’ ' «COUNTY OF - pReCHOTES ‘ i
l . il
e ;- 4 i
il CERTI FICATE OF WATER RIGHT )
i '
i i
La . . i
t { & { , 7 Y R A g !
i Thig A to Cethify, thar - srstens pouestid waTer DIt ! ]
K
%'L of - Sistarr , State of Oregon: . » has made proof ':
B'v: to the satzsfactwn of the S’[‘ATE ENGINEER of Oregon, of a rzght to the use of the waters of \
Eg;: 9 springs - (El
[ a tributary of squﬂw Qreek . for the purpose of lil
X Hunicd ?
3 under Permit No, 12369 of the State Engineer, and that said 'rzght to the use of said waters i
. has been perfected in accomiance with the laws of Oregon; that the priority aj the right hereby ,1!
i confirmed dates from  Naovember 1, 1937; g‘,i
dn il
ar 3 . ].
B that the amount of water =y which such right is entitled and hereby confirmed; for the purposes !::
o aforesaid, is limited to an aznount actually beneficially- used for said purposes, and shall not exceed 4
‘ 1.25 cubic feet per sstcond, » il
i ) ;.‘
i i
N '
R f
i : i
;}‘, or its equivalemnt in case of rotation, measured at the point of diversion jrom the stream. ;
o The point of diversion islocuped in the - Swhsh}, Section 3 and -NEMNW, Section 10, Town- .l
i«.zi ship 16 South, Range 9 Best, W. M. . fli
:;-; The amount of walezr used for irrigation, together wtth the omount secured under any other . ‘.
5 right existing for the same lands, shall be limited to T of one cubic foot per second i
‘ per acre, - . S e - ff
4 i
i
N 1
© “l
;“' and shall i
i conform to such reasonsblie rotation system as may be ordered by the proper state officer. ,':
o 4 description of the= pluce of use under the right hereby confirmed, and to which such right is i
i appurtenant, is as followsz: il
W Sitgsity i
o : Swﬁ . %‘r
; ' NW**‘W’V“ o : it
" Secti’on 4 B
;: NE}NE}; ) '!522
;' Section 8 ’ ' 4,1'\:.
jg rmlfnrl < : i
¥ Efwed %
,' Section 9 *

i Township 15 South,' Renge 10 Bast, W, M.

i

T

;:! The rightt to the usez of the water for the purposes aforesaid is restricted to the lands or place of
iy use herein degeribed, .

[ Coe e WITNESS the signature of the State Engineer, affized
b '

I,' this  lstday of Hay ,193 /43
% A o CHAB. E. STRICKLIN

‘ ! State Engineer
"“ Recorded in State Record of Water Right Certiﬁcatés, Volume: 12 , page 13509 -

b

P

.~ e s Gt AL
B T L e T~ P S,




STATE OF-OREGON
COUNTY OF DESGHUTES

CERTIFICATEOF: WATER RIGHT

This Us fo @ertify, That - SISTERS Do}msnd RATER' DISTRICT .

of <. Bisteras , State of “Oregon- .. ,hasmade proof
to the satisfaction of the STATE ENGLNEER of Oregon. of a 'rzght to the use of the waters of
Pole . Creek Swamp Springs: . . R X -

a tnbutary of - Squaw Creek ) ,' S e jor the purpose of
Donestic ‘and btunicipal Supply . . ’

under, Permit No. 12597 -« ;. 'of the State- Engmeer, and, that said nght to the use of said waters
has been perfected in accordance with: the laws of: Oregon, ‘that -the- przont,y of the right hereby
confirmed dates from April 7, 1937; - . R, . .

that the amount of water to which such right is,entitled and hereby confirmed, for the purposes
aforesaid, is limited to an amount octually benefzczally used “for said purposes and shall not exceed
1.25 cubic feet psr second, ) oo

or its equwalent tn case of rotation, measured at,the point of diversion from the stream,
The point of diversion is located in the . SF&EE“ Saction 3‘5, Township 15 Souto, Range
9 East, W. K.

The amount of water used for irrigation, together with the amount secured under any other
right existing for the same lands, shall be limited to - ‘of one cubic foot per second
per acre, .

, and shall
conform to such reasonable rotation system as may be ordered by the proper state officer.
A description of the place of use under the right hereby confwmed and to which such right is
apuurtenant, is as follows:

Stz of Sectlon 4
Rvig. of Sectlon 9..
fromship 15 Sou.th R&nge 10 Fast, W. K.

R ~ ~ -

o\

The right to the use of the water for the purposes aforesaid is restricted to the lands or place of
use herein described.

WITNESS the signature of the State Engineer, affized

- this  lstday of Usy , 193/ 41

CHAG. E. STRICKLIE
State Engineer

Recorded in State Record of Water Right Certificates, Volume = 12  ;page 13501 ‘

R

Wi



Permit A1—500--1-32

e e e S = = SR e S s

STATE OF OREGON
‘ COUNTY OF DESCHUTES i,

CERTIFICATE OF WATER RIGHT

Thig I to Certify, Thee 1o s15TIRS TATIR USRS ASSOCIATION

of Sisters , State of Oregon , has made proof ;!
‘. to the satisfuction of the STATE ENGINEER of Oregon, of a right to the use of the waters of

Springs il
o tributary of Squaw Creek for the purpose of i
Municipal supply i
under Permit No. B906 of the State Engineer, and that said right to the use of said waters :
I has been perfected in accordance with the laws of Oregon; that the priority of the right hereby =
i confirmed dates from February 11, 1929; i

4. that+the amount of water to which such right is entitled and hereby confirmed, for the purposes 8

'.;l. aforesaid, is imited to an amount actually beneficially used for said purposes, and shall not exceed . "I
i 0.2 cubie foot per Becond

A The point of diversion is located in the SExSE} of Section 8 | Townshig5 S | Rangel0 E W. M. .
; The use hereundar for irrigation shall conform to sucl reasonable rotation system as may be '
{ ‘ordered by the proper state officer.

! The amount of water used for irrigation, together with the amount secured under any other
1,; right existing for the same lands, shall be limited to one-eighticth of one cubic foot per second per
i', acre, or its equivalent in case of rotation.

: A description of the lands irrigated under the right hereby confirmed, and to which such
| right is appurtenant (if for irrigation, or any other purpose), is as follows:

PLACE OF U3E: o

Section 4, B
Towaship 15 South, Ranze 10 East, ‘|
being within ths town of Sisters, T

nﬁ

it

2
-

The right to the use of the water for any purpose is restricted to the lands or place of wuse :
herein described. -
After the expiration of fifty years from the date of this certificate or on the expiration of
I any federal power license issued in connection with this right, and after not less than two years
e notice in writing to the holder hereof, the State of Oregon, ¢r any municipality thereof, shall have
i:,; - the right to take over the dams, plants and other structures and oll appurtenances thereto which have
1 been constructed for the purpose of devsting to beneficial use the water rights specified herein, upon e
‘i ¢ condition that before taking possession the State or municipality shall pay not to exceed the fair
i value of the property so taken, plus such reasonable damages, if any, to valuable, serviceable and
dependable property of the holder of this certificate, not taken over, as may be coused by the
) severance therefrom of the property taken in accordance with the provisions of section 47-508,
b Oregon Code 1990,

|
§
|
|
1
; WITNESS the signature of the State Engineer,
|
3
i

%1’, ‘-%T
5 affized this 1st day
i "
’. of June , 193 8 L

‘ CBAS, E, STRICKLIN I
State Engineer .

Al
i
It
j
5{( i
}I: Iecorded in State Record of Water Right Certificates, Volume 9 , page 10028 | l'
‘i
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CITY OF SISTERS

WATER SYSTEM

CAPITAL FACILITIES

and

WATER CONSERVATION and
MANAGEMENT PLANS

B
APPENDIX 6.3
SOURCE ASSESSMENT REPORT

HGE
WNCD



SOURCE WATER
ASSESSMENT REPORT

Summary of Analysis

RECEIVED
. . HGE INC.
City of Sisters
i AUG 2 5 2005
Sisters, Oregon
ARGHITECTS, ENGINEERS
Deschutes County SURVEYORS & PLANNERS
PWS #4100826
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City of Sisters
Source Water Assessment Report
Summary of Analysis

1. Introduction

The Source Water Assessment Program, mandated by the 1996 Amendments to the Safe
Drinking Water Act, requires that states provide the information needed by public water systems
to develop drinking water protection plans if they choose. That information includes the
identification of the area most critical to maintaining safe drinking water, i.e., the Drinking
Water Protection Area, an inventory of potential sources of contamination within the Drinking
Water Protection Area, and an assessment of the relative threat that these potential sources pose
to the water system.

The intent of this report is to present our conclusions regarding the source water assessment
analysis for your water system. It is our hope that this information will be used as a basis for
reducing the risk of contamination to your water source through the development of a voluntary
Drinking Water Protection Plan (DWPP). Should you decided to proceed with the development
of a DWPP, this document can serve as the foundation for the plan. If, however, a more in depth
analysis of the local hydrogeology, water system susceptibility, and/or the water system specific
assumptions is needed to help promote the development of a DWPP, a more comprehensive
assessment analysis can be made available to you by contacting either the DHS Project Manager
or the DHS Drinking Water Program Groundwater Coordinator.

The methodology that the Source Water Assessment results are based on is included in Appendix
L, “Source Water Assessment Methodology”. Appendix I includes a discussion of the source
water assessment project; groundwater basics; and the processes involved with conducting the
delineation, sensitivity analysis, potential contaminant source inventory, and overall water
system susceptibility. Therefore, it is our intention that the assessment results, identified in this
portion of the report, be used in conjunction with the methodolo gy and rational presented in
Appendix I. For instance, if questions arise regarding our conclusions with respect to a specific
element of the assessment (i.e. type of delineation used, aquifer sensitivity, well construction
sensitivity, etc...), the methodology that lead to our conclusions can be reviewed in Appendix I
for further clarification.

We believe public awareness is a powerful tool for protecting drinking water and that the
information provided in this report will help you increase local awareness regarding land use
activities and local drinking water quality. We have also included a groundwater fact sheet in
Appendix E and a list of Oregon specific drinking water protection information and resources in
Appendix H.



2. Water System Background

The City of Sisters Water System is located in Deschutes County and serves approximately 820
people. Currently there are 600 connections. Drinking water is supplied by two wells, the City
Well and the High School Well . An intake on Pole Creek serves as an emergency source of
water. Treatment consists of chlorination for disinfection purposes.

2.1 Location of the Drinking Water Sources

We have located your drinking water sources using a Trimble GeoExplorer II Global Positioning
System (GPS) unit. The data has been differentially corrected to remove some of the common
positioning errors. The location of the source(s), with the corresponding Drinking Water
Protection Area, has been placed in a Geographic Information System (GIS) layer and projected
onto a USGS 7.5 minute topographic map that is included within this report. In order to be
consistent with the topographic map, the projection uses the NAD1927 datum. The latitude and
longitude values given on the map and below, however, reflect a projection in the more
commonly used WGS1984 datum.

Data collection specifics include:
» 150 individual measurements,
o linked to a minimum of four satellites,
»  aPDOP ofless than 6 (pertains to precision of measurement), and
» asignal to noise ratio of greater than 5.

The raw data was subjected to differential correction using the PATHFINDER sofiware. The
location data for your drinking water source(s) using the WGS84 datum is as follows:

Source Latitude Longitude
City Well - Source BA 44° 16> 58.081” N 121°32° 03.763” W
High School Well-Source CA 44° 17 41.312” N 121°34”10.047° W

2.2 Source Construction

The City Well was completed in October, 1975. A 18-inch hole was drilled to 40 feet and a 16-
inch hole continues to 211 feet. Groundwater was apparently encountered at 105 feet. The static
water level (depth to water in the well when the pump is at rest) was reported as 85 feet.
Fourteen-inch casing was installed from two feet above the surface to a depth of 199 feet, 12~
inch casing was placed from 25 feet to 111 feet, and 10-inch casing was placed from the surface



to 195.6 feet. The casing was perforated from 50 to 195.6 feet. Cement and bentonite were
placed in the annular space between the casing and the hole wall to a depth of 40 feet to serve as
a casing seal. The casing seal is considered adequate;

The High School Well was completed in July, 1991. A 22-inch hole was drilled to a depth of 39
feet. A 17-inch hole continued to 190 feet, a 14-inch hole continued to 244 feet and a 13-inch
hole continued to 302 feet. Groundwater was first reported at a depth of 105 feet with a static
water level of 101 feet. Eighteen-inch casing was installed from 1 foot above the surface to 39
feet. A 14-inch liner was installed from 1.5 feet above the surface to 244 feet and a 10-inch liner
continued to 302 feet. The 10-inch liner was perforated from 242 feet to 302 feet. Cement was
placed in the annular space between the 18-inch casing and the upper bore hole wall to a depth of
39 feet to serve as the casing seal. This casing seal is judged to be adequate.

Well reports for both the City- and High School Wells are in Appendix D.

2.3 Nature and Characteristics of the Aquifer

The aquifer supplying the drinking water to the City of Sisters’ Water System Wells
consists of lava flows, cinders and sediments of the Deschutes Formation.

As described in the City’s High School Well construction discussion above, the depth to first
water encountered was approximately the same as the static water level after well completion.
This is consistent with the results of hydrogeologic studies elsewhere in the area that the
Deschutes Aquifer is unconfined in nature. This implies that the groundwater is under
atmospheric pressure and there are no persistent materials of low permeability separating the
aquifer from the surface. The well report for the City Well suggests that this aquifer may be
locally confined in character. Based on the well reports, the aquifer consists of products of
alternating periods of eruption (lava and cinders) and erosion (sediment) of the Cascade Range.
The bulk of this occurred prior to the development of the High Cascade volcanoes, e.g., the
Three Sisters, Mount Washington, Three-Fingered Jack and Mount Jefferson.



3. Delineation Results

The purpose of the Drinking Water Protection Area (DWPA) delineation is to identify the area at
the surface which overlies the critical portion of the aquifer that’s supplying groundwater to the
water system’s well(s) and/or spring(s). Therefore, DHS Drinking Water Program staff have
collected and reviewed data for the purpose of delineating the DWPA for your water system.
The area included in the DWPA is designed to approximate the next 10 or 15 years of
groundwater supply for the water system, depending on delineation method, and is shown in
Figure 1 (Appendix B). We have enhanced the usefulness of the DWPA map by identifying
additional five-year, two-year, and one-year “Time-Of-Travel Zones” inside the DWPA.

The scope of work for this portion of the assessment included interviewing the water system
operator, researching written reports, reviewing well logs, and establishing a base map of the
delincated area. Based on the service population and the potential for mutual interference of the
two wells, a two-dimensional analytical model was used to identify the extent of the DWPAs
(See Appendix I for explanation of delineation process). The delineation of the DWPAs were
accomplished using RESSQC, an analytical model included in the WHPA (Wellhead Protection
Area) software (Blandford and Huyakorn, 1991) The resulting DWPASs for the City of Sisters’
Wells are shown in Appendix B, Figure 1. A “buffer zone” has been added around the wells to
account for an uncertainty in the direction of groundwater flow which would change the
orientation of the capture zones. Specific information regarding the parameters used in the
delineation process including; the delineation method, estimated pump rate, and aquifer
characteristics can be found in Appendix E.



4. Sensitivity Analysis Results

After the Drinking Water Protection Area (DWPA) has been identified, aquifer susceptibility to
potential contaminant sources inside the DWPA can be evaluated. Aquifer susceptibility is
dependent on two factors, the natural environment’s characteristics that permit migration of a
contaminant into the aquifer (i.e., aquifer sensitivity) and the presence, distribution, and nature of
the potential contaminant sources within the DWPA, It should be understood that the public
water system’s drinking water source cannot be susceptible to contamination, even if potential
contaminant sources are present, unless the aquifer or the constructed source water intake are
sensitive to contamination. Therefore, the intent of the sensitivity analysis is to identify those
areas within the DWPA where the aquifer is most sensitive to contamination. The analysis is
based on data collected or generated during the DWPA delineation process and is designed to

meet the needs of other existing or developing programs such as Monitoring Waivers and the
Groundwater Rule.

The results of the sensitivity analysis are provided in the tables that follow. Information and
sensitivity ratings regarding the aquifer and water quality are provided in Table 4.1 while
information and sensitivity ratings regarding the well and its construction is provided in Table
4.2. A clarification of the ratings is provided as comments where appropriate.

Based on this analysis, the drinking water source is considered moderately sensitive to
contamination. This determination is based on the unconfined character of the aquifer, the
presence of highly-permeable soils within the DWPAs and the age of the City Well.

Also contributing to sensitivity is the occurrence of nitrate concentrations at up to 1.02 mg/L
suggests that a pathway may exist from the surface to the aquifer, Although this concentration
is well below the Drinking Water Standard of 10 mg/L, it is greater than what can reasonably be
attributed to natural sources.



Table 4.1. Aquifer Sensitivity Analysis.

Sensitivity
Parameter H |[M |L |Comments
Depth to first water-bearing zone below v | 105 feet.
casing seal.
Aquifer characteristics and hydraulic v Unconfined, highly permeable
nature. '
v 85 to 105 feet of gravelly
sediments, lava flows and
Overburden thickness and characteristics. cinders
Highest soil permeability in Protection v High
Area.
¢ | Score =2 (HS Well) to 5 (City
Traverse potential score (10 = High). Well)
Infiltration potential score (10 = High). ¢ |Score=3to4
Organic chemical detections. ¢ | None
Inorganic chemical détecﬁons. ¢ | None
Source related coliform detections. ¢ | None detected.
Nitrate concentrations (Drinking Water v Up to 1.02 mg/L in HS Well,
Standard = 10 mg/L). less than 0.8 mg/L in City Well
Fractured bedrock near surface in ¢ | None present.
Protection Area.
Other wells score (Significant Risk = 400). ¢ | Score =19 to 28
Surface water within 500 feet of wellhead. v Creek near City Well
Other: Arsenie ¢ | Arsenic has been detected as
high as 0.0018 mg/L.. Below
proposed standard of 0.010
mg/L; probably natural




Table 4.2. Well Construction Sensitivity Analysis.

Sensitivity

Parameter H M |L |Comments

City Well: 195.6
Casing depth (ft). HS Well: 39

City Well: 40
Casing seal depth (ft). HS Well: 39
Well construction setback deficiencies v | None observed.
from site visit,
Well report information missing or v |No
unknown.
Casing seal information missing or v | No
unknown.
Casing seal material. ¢ | City Well: Cement

HS Well: Cement and bentonite
Well open to multiple aquifers ¢ |No
(commingling suspected).
Casing seal construction. ¢ | Adequate

v City Well constructed in 1975;

Age of well, HS Well in 1991.




5. Potential Contaminant Source Inventory

An inventory of potential contamination sources was performed within the Drinking Water
Protection Area and the results are shown in Figure 2, Appendix B. The primary intent of the
inventory was to identify and locate significant potential contaminant sources of concern. This
inventory was conducted by reviewing applicable state and federal regulatory databases and land
use maps, interviewing persons knowledgeable of the area, and conducting a windshield survey
by driving through the drinking water protection area to field locate and verify as many of the
potential contaminant source activities as possible. It is important to remember the sites and
areas identified are only potential sources of contamination to the drinking water. Environmental
contamination is not likely to occur when contaminants are used and managed properly.

5.1 Potential Contaminant Sources within the Two-Year Time-of-
Travel Zone for the Wells

The delineated two-year time of travel zone is primarily dominated by residential and municipal
land uses. Five potential contaminant source locations were identified in the two-year time-of-
travel zone and include Sisters High School with associated high capacity sewer system,
Patterson Elk Ranch, an irrigation canal, Highway 242, and rural homesteads with associated
septic systems (Figure 2, Appendix C and Table 2). All of the potential sources pose a relatively
higher to moderate risk to the drinking water supply with the exception of the rural homesteads,
which pose a lower risk. The septic systems associated with the high school and the rural
homesteads have a high risk of transmitting micro-organisms to the groundwater,

5.2 Potential Contaminant Sources within the Five-Year and Ten-
Year Time-of-Travel Zones for the Wells

The drinking water protection area within the five-year and ten-year time-of-travel zones is
primarily occupied by forest land uses. No potential contaminant sources were identified in this
area (Figure 2, Appendix C and Table 2). Area-wide potential sources such as the rural
homesteads extend from the two-year time-of-travel zone into the ten-year time-of-travel zone.
These land uses occur throughout the drinking water protection area and are shown on Figure 2
in the location nearest to the well.



6. Susceptibility of the Drinking Water Source

In general, Potential Contaminant Sources (PCSs) within the shorter time-of-travel zones pose a
greater risk than those in the longer time-of-travel zones. Also of concern is the location and
distribution of these sources with respect to high and moderately sensitive areas. Overlaying the
PCS location map (Figure 2, Appendix B) on top of the sensitivity map for the water system
provides a tool to determine the susceptibility of the community’s drinking water supply to
contamination from each PCS (see Figure 3, Appendix B).

6.1 Aquifer Susceptibility to Potential Contaminant Sources Inside
the Drinking Water Protection Area,

Table 6.1, indicates the relationship between potential contaminant source risk, aquifer
sensitivity, and estimated contaminant arrival time at the well, wellfield, and/or spring. The
community can use the PCS location numbers on the inventory map in conjunction with the
displayed aquifer sensitivity and relative risk rankings for each PCS from Table 2 (Appendix C)
to identify the susceptibility of the drinking water source to contamination fiom each PCS and
take steps to reduce the risk accordingly.

We have attempted to quantify the relative susceptibility of the water system with regard to the
PCSs present in the Drinking Water Protection Area (DWPA) using Table 6.1. Across the top of
the table, each Time-of-Travel (TOT) zone is subdivided to account for areas of high, moderate,
and low sensitivity that may exist between each TOT. Potential contaminant source risk
categories (high, moderate, and low) are listed down the left hand side of the table. The relative
aquifer susceptibility to each PCS is demonstrated by the shading of each cell in the table. Cells
that are shaded dark gray indicate a highly-susceptible condition, light gray shaded cells indicate
a moderately-susceptible condition, and white cells indicate conditions of low susceptibility.
The number in each cell indicates the number of potential contaminant sources that meet the
conditions for that cell. Cells that do not contain a number indicate that there are no known
potential contaminant sources that meet the conditions for the cell. Potential contaminant
sources that meet the specific criteria for a cell in Table 6.1 can be identified by reviewing Table
2 in Appendix C. The number of potential contaminant sources is totaled across the bottom of
the table.



Table 6.1.a. City of Sisters High School Well Susceptibility as a Function of PCS
Risk, TOT Zone, and Aquifer Sensitivity.

2-Yr TOT 2-t0 5-Yr TOT 5-to 10-Yr TOT

High | Mod | Low | High | Mod | Low High | Mod Low

High Risk PCSs

Moderate Risk PCSs
Low Risk PCSs 2 1 1
Total PCSs 6 1 1

Table 6.1.b. City of Sisters City Well Susceptibility as a Function of PCS Risk, TOT
Zone, and Aquifer Sensitivity.

2-Yr TOT 2-to 5-Yr TOT 5- to 10-Yr TOT

High Mod | Low | High | Mod | Low High | Mod | L
High Risk PCSs e S . ;

7

Moderate Risk PCSs |13

Low Risk PCSs T T N

Total PCSs 3 1

The distribution of high, moderate, and low sensitivity areas inside the Drinking Water
Protection Area can be determined using either soil sensitivity (permeability) or the mapped
distribution of Traverse Potential (TP) or Infiltration Potential (IP). In the case ofthe City of
Sisters water system we have decided to rely upon soil permeability as an indicator of sensitivity
(See tables 2a and 2b for factors that might increase or decrease sensitivity). Both moderately-
and highly-permeable soils are found within the Drinking Water Protection Area. The IP score
calculated for each well indicates a low sensitivity condition due to low rainfall amounts, If
significant irrigation is occurring, particularly within the DWPA for the City Well, the IP score
may be higher. It is reasonable to assume that the natural aquifer sensitivity to contamination
throughout the DWPA is moderate to high (see pattern distribution in F igure 2).

During the potential contaminant source inventory, a total of five potential contaminant source
locations and 12 potential contaminant sources were identified inside the DWPA. If any of these
potential contaminant sources have been identified as an area-wide source, they have been
evaluated with respect to each time-of-travel zone in which they occur. As a result, the total
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number of potential contaminant sources evaluated in the above susceptibility tables may exceed

the number identified on the potential contaminant source inventory map (Figure 2, Appendix
B). ,

As indicated in the above tables, nine potential contaminant sources occur inside the 2-year TOT,
one source falls between the 2- and 5-year TOTs, and two sources have been identified between
the 5- and 10-year TOTs. Of the potential contaminant sources identified inside the 2-year TOT,
one is of high-risk, six are of moderate-risk, and two are of low-risk. Based on the analysis
results shown in the relative susceptibility table, we consider the City of Sisters to be highly
susceptible to the moderate and high-risk potential contaminant sources identified inside the 2-
year TOT (Potential contaminant Source Reference No. 1 through 4 on Figure 3, Appendix B).
Therefore we recommend that these potential contaminant sources not only be addressed
in any Drinking Water Protection Plan but also in any Water System Emergency Response
Plan. :

As a result of this analysis, we recommend that the water system develop a Drinking Water
Protection Plan that addresses all high- and moderate-risk potential contaminant sources within
the DWPA, beginning with those sources which represent the greatest susceptibility risk. At a
minimum, the water system should work with representatives from those PCSs posing a
moderate- to high-susceptibility risk within the DWPA to (1) determine the level of
environmental protection employed in the day-to-day operations of the facility and (2) identify
any reasonable Best Management Practices that will lead to an overall reduction of
contamination risk.

6.2 Water System Susceptibility to Viral Contaminant Sources
within the Two-Year Time-of-Travel Zone.

The area within the two-year TOT roughly identifies the next two years of groundwater supply
for the water system. The two-year time frame is used as a conservative estimate of the survival
time for some viruses. Based on the assessment results, the drinking water source is
considered moderately sensitive. Therefore, we consider the City of Sisters’ water supply
not to be susceptible to viral contamination even though viral sources (high-capacity septic
system, grazing animals and irrigation canal) were identified inside the two-year TOT.
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7. Conclusions

The City of Sisters” water system draws water from an unconfined aquifer comprising lava
flows, cinders and sediments within the Deschutes Formation. Assessment results indicate that
the water system would be moderately to highly susceptible to a contamination event inside the
identified Drinking Water Protection Area. The presence of one high-risk and several moderate-
risk potential contaminant sources within the protection area was confirmed through a potential
contaminant source inventory. Under a “worst case” scenario, where it is assumed that nothing
is being done to protect groundwater quality at the identified potential contaminant sources, the
assessment results indicate that the water system would be highly susceptible to several of the
identified potential contaminant sources. In addition, the assessment results indicate that, at this
time, the water system is not considered susceptible to viral contamination.
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It is also important to remember that not all of the inventoried activities will need to be addressed
if you choose to develop a Drinking Water Protection Plan. When developing a protection plan,
potential contaminant sources which pose little or no threat to your drinking water supply can be
screened out. For example, if any of the land use activities are conducted in a manner that
already significantly reduces the risk of a contamination release, the facility would not need to
re-evaluate their practices based on drinking water protection “management”. One of the goals
for developing a plan based on the inventory results is to address those land use activities that do
pose high or moderate risks to your public water supply. The system should target these
facilities with greater levels of education and technical assistance to minimize the risk of
contamination. '

Limited technical assistance is available through the DEQ and Drinking Water Program at DHS
for water systems that choose to move beyond the assessments and voluntarily develop a
Drinking Water Protection Plan. By using the results of the assessment, the water
system/community can form a Drinking Water Protection Team comprised of individuals that
have a stake in the plan’s implementation.

Forming a local team to help with the development of a protection plan is very important.
Oregon’s drinking water protection approach relies upon the concept of “community based
protection”, as are many other water quality programs. This simply refers to the concept of
allowing local control and decision-making to implement the water quality protection effort.
Community-based protection is successful only with significant local citizen stakeholder
involvement. Community-based protection can draw on the knowledge and successful adaptive
practices within the area. Landowners generally know best how to achieve water resource
restoration and protection as long as a thorough explanation of the problem is provided, the
objectives to solve the problem are clearly defined, and technical assistance is available.

In community-based protection, citizens have more control and are therefore more likely to
participate in the program and be more willing to assist with the educational and outreach effort
which will make the plan successful. We recommend that the protection plan be developed so as
to minimize any burdens on individual property owners, but maximize the equity in
responsibility for reducing the risks of future contamination.

Protecting the drinking water supply in a community can also be a very effective way to
encourage all citizens to participate in issues which directly affect everyone in that community.
This often leads to more public involvement in other significant local decisions concerning
future livability issues, e.g., land use planning. In communities already developing and
implementing Drinking Water Protection Plans, the process has served to bring many diverse
interests together on a common goal and strengthen the local rural and urban relationships
through communication and increased understanding. The risks and sources of water quality
problems are not only from industries, farmers, and managed forest, but every individual living,
commuting, and working in that area.

Communities/water systems interested in developing Drinking Water Protection Plans may

contact the Department of Environmental Quality (503-229-5413) or the DHS Drinking Water
Program (541-726-2587) for further information.
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Appendices

A.  References

B.  Figures

C.  Inventory of Potential Contaminant Sources
D.  Well Reports

E.  Parameters Used in Delineation Model

F.  Groundwater Fact Sheet

G.  BMPs for Activities Commonly found in Drinking Water Protection
Areas

H.  Drinking Water Protection in Oregon

L. Source Water Assessment Methodology

Additional copies of the appendix materials are available upon written request to
the following address:

Groundwater Coordinator
Drinking Water Program
Department of Human Services
444 A Street

Springfield, OR 97477
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City of Sisters Figure 2
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City of Sisters Figure 3
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APPENDIX C - INVENTORY OF POTENTIAL CONTAMINANT SOURCES

SISTERS, CITY OF - PWS # 4100826
OREGON SOURCE WATER ASSESSMENT

inventory Resuits

Table 1. Summary of Potential Contaminant Sources by Land Use

Table 2. Inventory Results - List of Potential Contaminant Sources

Notes for Tables:

Sites and areas identified in these Tables are onl
water,

Environmental contamination is not likely to occur when contaminants are used and man

properly.

Total number of sources listed in Table 1 in the DWPA ma
contaminants sources in Table 2 because more than one ¢

present at any given facility.

Data collected by Kristy Sewell Oregon DEQ on 7/27/2002.

Acronyms:

AST -

Aboveground Storage Tank

DC - DEQ's Dry Cleaner database

DEQ -

Oregon Department of Environmental Quality

DWPA - Drinking Water Protection Area

ECS! - DEQ's Environmental Cleanup Site Information database

HWIMSY - DEQ's Hazardous Waste Information Management System database
LUST - DEQ's Leaking Underground Storage Tank database

NPDES - National Pollution Discharge Elimination System

PCS -

PWS

Potential Contaminant Source

- Public Water System
SFM -

State Fire Marshall's database of hazardous materials

SIS - DEQ's Source Information System database (includes WPCF & NPDES permits)
SWMS - DEQ's Solid Waste Management System database

UsT -

DEQ's Underground Storage Tank database or Underground Storage Tank

WPCF - Water Pollution Control Facility

WRD

- Oregon Water Resources Division database for water rights information

9/26/2002

y potential sources of contamination to the drinking

aged

y not add up to the total number of potential
ype of potential contaminant source may be



TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS # 4100826 SISTERS, CITY OF
Residential/Municipal Land Uses

Relative Total in

Potential Contamination Source Note  Risk Level DWPA
Airport - Maintenance/Fueling Area Higher 0
Apartments and Condominiums Lower 0
Campgrounds/RV Parks M Lower 0
Cemeteries - Pre-1945 ~ Moderate 0
Drinking Water Treatment Plants Moderate 0
Fire Station Lower 0
Fire Training Facilities Moderate 0
Golf Courses Moderate 0
Housing - High Density (> 1 House/0.5 acres) Moderate 0
Landfill/Dumps ] Higher 0
Lawn Care - Highly Maintained Areas Moderate 0
Motor Pools Moderate 0
Parks Moderate 0
Railroad Yards/Maintenance/Fueling Areas Higherh 0
Schools Lower '
Septic Systems - High Density ( > 1 system/acre) M Higher 0
Sewer Lines - Close Proximity to PWS (1 Higher 0
Utility Stations - Maintenance Transformer Storage Higher 0
Waste Transfer/Recycling Stations o {1 Moderate 0
Wastewater Treatment Plants/Collection Stations ] Moderate 0

0

NOTES:

Sites and areas identified in this Table are only potential sources of contamination to the drinking water.
Environmental contamination is not likely to occur when contaminants are used and managed properly.

(1) - Potential source of microbial contamination

(2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation
(3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are

considered moderate risks.

9/26/2002
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TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS# 4100826 SISTERS, CITY OF
Commercial/lndustrial Land Uses

Relative Total in
Potential Contamination Source Risk Level DWPA
Automobiles - Body Shops Higher 0
Automaobiles - Car Washes Moderate 0
Automobiles - Gas Stations R Higher 0
Automobiles - Repair Shopsw Higher 0
Boat Services/Repair/Refinishing Higher 0
Cement/Concrete Plants Moderate 0
Chemical/Petroleum Processing/Storage Higher 0
Dry Cleaners Higher 0
hEléctricai/Electronic Manufacturing Higher 0
Fleet/Trucking/Bus Terminals Higher 0
Food Procéssing Moderate 0
Furniture/Lumbetr/Parts Stores Moderate 0
Home Manufacturing ‘ Higher 0
Junk/Scrap/Salvage Yards Higher 0
Machine Shops Higher 0
Medical/Vet Offices 7 Moderate 0
Metal Plating/Finishing/Fabrication ‘ » AHiﬁghié‘rm*w‘”‘T
Mines/Gravel Pits - Higher 0
Office Buildings/Complexes : Lower 0
Parking Lots/Malls (> 50 Spaces)' 7 i Highex"w 0
Photo Processing/Printing ‘Higher—ww 0
Plastics/Synthetics Producer - Higher 0
Research Laboratories o o Higher 0
RV/Mini Storage Lower 0
Wood Preserving/Treating o High'eiri 0
Wood/Pulp/Paper Processing and Mills Higher 0
Other ) 0

NOTES:

Sites and areas identified in this Table are only potential sources of contamination to the drinking water.

Environmental contamination is not likely to occur when contaminants ar

(1) - Potential source of microbial contamination

(2) - Drip irrigated crops, such as vineyards and some ve

e used and managed properly.

getables, are considered tower risk than spray irrigation

(3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are

considered moderate risks.
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TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS# 4100826 SISTERS, CITY OF
Agricultural/Forest Land Uses

Relative Total in

Potential Contamination Source Note  Risk Level DWPA
Auction Lots (1) Higher 0
Boarding Stables (1) Moderate 0
Confined Animal Feeding Operations (CAFOs) (1) Higher 0
Crops - Irrigated (inc. orchards, vineyards, nurseries, greenhouses) (2) Moderate 2
Crops - Nonirrigated (inc. Christmas trees, grains, grass seed, pasture) Lower 0
Farm Machinery Repair - Higher 0
Grazing Animals (> 5 large animals or equivalent/acre) (1 Moderate 2
Lagobns/Liduid Wastes - N Higher 0
Land Application Sites ' ) Moderate 0
Managed Forest Land - Broadcast Fertilized Areas Lower 0
Managed Forest Land - Clearcut Harvest (< 35 yrs.) Moderate 0 .
Managed Forest Land - Partial Harvest (< 10 yrs.) Moderate 0

- Managed Forest Land - Road Density ( > 2 mi./sq. mi.) Moderate 0
Pesticide/Fertilizer/Petroleum Storage, Handling, Mixing, & Cleaning Ar H"i:c';'ﬁérrﬂ o
Recent Burn Areas (< 10 yrs.) Lower 0
Managed Forest Lands - Status Unknown B Moderate 0
Other: . Moderate -2
NOTES:

Sites and areas identified in this Table are only potential sources of contamination to the drinking water.
Environmental contamination is not likely to occur when contaminants are used and managed properly.

(1) - Potential source of microbial contamination

(2) - Drip imigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation
(3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are

considered moderate risks.
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TABLE 1. SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE

PWS # 4100826 SISTERS, CITY OF
Miscellaneous Land Uses

Relative Total in
Potential Contamination Source _ Note RiskLevel DWPA
Above Ground Storage Tanks - Excluding Water Moderate 0
Channel Alterations - Heavy Lower 0
Combined Sewer Outfalis M Lower 0
Stormwater Outfalls ' B (N Lower 0o
Composting Facilities (1 Moderate 0
Historic Gas Stations o ' Higher 0
Historic Waste Dumps/Landfills i n Higher 0
Homesteads - Rural - Machine Shops/Equiprﬁgrﬁ Maintenance Higher 0o
Homesteads - Rural - Septic Systems (< 1/acre) (ME) Lower 2
Injection/Dry Wells, Sumps - Class V UICs M Higher 0
Kennels (S 20 Pens) o M Lower 0
Military Installations Higher 0
Random Dump Sites Moderate 0
River Recreation - Heavy Use (incr. campgrounds) o Lower 0
Sludge Disposal Areas () Moderate 0
Stormwater Retention Basins o - G Moderate 0
Transmission Lines - Right—of‘;\;/\*/»aﬁys o : Lower 0
Transportation - Freeways/State"Highways/Ot*ngﬁgéé\??ﬂggﬁmw " Moderate 1
Transportatibﬁ - Railroads 7 Moderate 0
Transpﬂc}ﬁation - Right-Of-Ways - Herbicide Use Areas V Moderate 0
Transportat'ivég? River Traffic - Heavy ‘ T Lower 0
Tran§;55rtation - Stream Cifggsing - Perennial ) h Lower 0
UST - Confirmed Leaking Tanks - DEQ List Higher 0
UST - Decommissioned/Inactive - ~ Lower 0
UST - Nonregulated Tanks (< 1,100 gals or Large Heating Oil Tanks) ~ Higher 0
UST - Not Upéraded and/or Registerend' Tanks o Higher 0
UST - Upgraded/éegistered;ﬁAﬂétive T Lower 0
UST - Status Unknown N o - Higher 0
Upstream Reservoirs/Dams T Lower 0
Wells/Abandoned Wells ) - ~ Higher 0
Large Capacity éeptic SysteAﬁws (serves > 20 peopﬁléjf:waéss Vuics () Highe'rww 1
Construction/Demolition Areas " Moderate 0
roTT — e o
NOTES:

Sites and areas identified in this Table are only potential sources of contamination to the drinking water.
Environmental contamination is not likely to occur when contaminants are used and managed properly,

(1) - Potential source of microbial contamination

(2) - Drip irrigated crops, such as vineyards and some vegetables, are considered lower risk than spray irrigation
(3) - For groundwater public water systems, septic systems located within the 2-year time-of-travel (TOT) are
considered moderate risks.
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£ TO WATER WELL CONTRACTOR
' The-original and {irst copy

7 ¢ this report are to be

’ filed with the

\%

I‘ATE ENGINEER, SALEM, OREGON 97310
within 30 days from the datg
of well completion.

(Do not write above this line)

WATER WELL REPORT

STATE OF OREGON
{Please type or print}

State Well No. M/._‘:/.?:_:S._/QE__T“?M

State Permit No,

(1) OWNER:
City of Sisters

Name

(10). LOCATION OF WELL:

County Nparhites Driller's well number

(TY WEL
Sisters City Hall '

Sisters,. frecon. 977%9
(2) TYPE OF WORK (check):

Address

New Well XJ Deepening O Reconditionlng (0 Abandon (O

1f abandonment, describe material and procedure in Item 12,

(3) TYPE OF WELL: (4) PROPOSED USE (check):
Rotary {J - Driven O Muni

Cable T Jetted O Domestic {J Industrial {} Municipal X]
Dug O Bored O Irrigation {J Test Well (J Other ]

! CASING INSTALLED: Threaded [] Welded &

N ¥ SW 4 Sectton 9 T.15 S R 4Q £ 0 WM.

Bearing and distance from section or subdivision corner

(11) WATER LEVEL: Completed well.

Depth at which water was first found

85

105 .
{t. below land surface. Date 10/2 /79

Statlc level

Artesian pressure Ibs. per square inch. Date

(12) WELL LOG:

Diameter of well below casing ._..1.0M.....

4 . +o2 aa
1 ............ Diam. from ... .5 -ttt B0 it Gage ... 250... Depth ed 211 t. Depth of completed well 1 “
..12 ...... » Diam. {rom 29 .. 1t. to _31:].._. tt. Gage ... 250 .....

10 . ﬁ 50 Formation: Describe color, texture, graln size and structure of materials
------------------ » Diam. from womBhe ft. to 13000 1t Gage 200 | 11y chow thickness and nature of each stratum and aquifer penetrated
; with at least one entry for each change of formation. Report each change ir
( PERFORATIONS' Perforated?. §) Yes [ No position of Stattc Water Level and indicate principal water-bearing strata
Type of perforator used ACY. and Machine . . MATERIAL From To SWL
Size of perforations + by 6" +"by 2" | Querburden . 1o 2

perforations from 20 ft. to 1.00 #. | Cong. Gray 2 24 !

.. perforations from ... 95,06t t0 .. 195.6 _ 4 | Clay andl Cono, Brown 21 29 2

.. perforations from ft. to 1t Lava -~ Mild 29 114 3
Sandstone & Conag, _Brouwn 1441178
(7) SCREENS: Well screen installed? [ Yes R} No Cona, Gray — Waterbearino 175 195

;anufacturer's Name 9838 1t 195 211

Type Model No. . .
Diam. .. Slot size ... .. Set from - It to.
.. Stot slze ... Set from it. to ft.
. Drawdown Is amourtt water level is
(8) WELL TESTS: lowered below static level Dgyidson
Was a pump test made? [ Yes [J No If yes, by whom? Ori llinq
Yield: 49 gal./min. with 4 tt. drawdowmn after ']J;— hrs. ‘»JANOB 9 /b
902 7la” ’ 4___r | ———WATER RESOURCES DERT-
1
” 133\arxnn hr o8 ol oyl O 5‘ 3" ” /I " bP‘\LQ L]
PUTTE T 45
KA XK gal./min. with tt. drawdown after nrs.
Arteslan flow g.p.m.
perature of water 40 Depth artesian flow encountered ... tt. | Work started 4 3/ 1975 cCompleted 10/72 19

Date well drilling machine moved off of well 19
(9) CONSTRUCTION: i g 10,031
Well seal—Materfal used ... Cement_and.Bentonite.. ... | Drilling Machine Operstor’s Certificatlon: .

This well was constructed under my direct supervisic
Well sealed from land surface 1o, 40 .| Materials used and information repo tqd above are true to 1
Diameter of well bore to bottom of seal .18 . ... in. best knOWled bEhef '
Diameter of well bore below seal ... 16 fn. [Signed] . L/ ate ........ 30#35 197
rilling b{achmc o nlor)

Number of sacks of cement used {n well seal 58 sacks M th o tors 14 N 803

Drillin achine rator’s License No. ... erenereeemrraneneaas
Number of sacks of bentonite used in well seal .. 100 1bs. ... sacks g pe

Brand name of bentonite . llesbtern

Number of pounds of bentonite per 100 gallong

ot water Sk.gals..water per 100 _1lhs.Cemenivs./100 gals.

Tas a drive shoe used? [} Yes b No Plugs ... Size: location ... . ft.
Oid any strats contain unusable water? X] Yes {J No )
Type of water? Surface depth of strata 3 fabt

Method of sealing strata off casinn and araut
akal

& No

ft. to .. ft.

Was well gravel packed? [J Yes Size af gravell .vcvvimenicain

Gravel placed from

Water Well Contractor’s Certification:

This well was drilled under my jurisdiction and this report
true to the best of my knowledge and belief.

~DAVIOSON- DBILLING INC o

Perzan. or corporation) (Type or printy

Address 628 . N u, Ps.rshall...w.ay......(Ete.dmomd,‘..ﬂr»e.h

('W:Ler Well Contuctor)

Name

ALLAIEL e .19

Contractor’s License No. 948...... Date ...

eDaitads



<

/ Slaco Well Services, Inc.
,/ S
(503) 845-6824 MEQRH}:](’;US(;E?;GZ Dr\Her_B JATON AN
;1) OWNER;

Well Nutulee: -— | (8) LOCATION o WELT by legil dcscnphun
ne Ha Llﬁy/ﬁfddnﬂlrugéo,\

County o Latitude | — Lawgitude L
C‘:;'” i i{ mﬁi % 7‘5/%' Township _&é ot S, Ricnge -—-LQ___
(2) TYPE OF WORK; 5{. A Fsotles

- —Fur W, WAL
Section ..___;5 L L4
z New \Weld ] Deepwen 0 Recundition .~ Abuadag W
————— e A

Tux [ _, - Subdivision )

Btevet Adideess of Well fur neurest addrresel ;,__S_Liifr—f_____. .5.9 Aos -hee [
(3) DRILI. M ETHOD J(L_Q@mif_auc: dha
® Molary Als d Retaey Mud 0 tupte

(10) STATIC WATER LEVEL;
(D )U‘;;{(—)Posm‘ﬁ}‘ ) — (U belyw lund surface. Llare E - 3 / q I
! K .

Artestan prexsuer _ th. pera Squate Date
D Doextic U Community U Indlmlnu ,E leeiguting

G "o O a1y WATKER BEARING ZONES:
Theram Opertion thr

(\
re
N

F!ELD LOG

— i Rinck

{6) BORE HOLE (,ONQTR UCTION: — Deprticat which water was fiest found .,____[Q 5
Special Constawtion approvad YE"J' g Depih uf Compteted wvn‘;B_Q‘R f. me ) Ta _'
Yer  Ne . -‘—_"‘- 3
Esplosivesused [ g ‘I'ype o y— o 3 . __j;—g .
HOLK 8RAT Amuunt ,' N 2 ‘7\5
Dhmu(;-/r From  Tea P S

3/

G(’UU(\\" rlevatinn

(12) WEH LOG:

Materi ial

ﬁ_._

Az; % A5 4 df
c &Di-“ Q_AZQ.S

r'rOUm Tr‘\ sacks ur gounds

Jow was 2l placed: Methd Oa O B e O o (=
J Other |

Yackfilt placed feam

e [0 f1. Miterig!

stavel pliaeed from - Mot
CASING/LINER:
r)i(\é\\'}yr Frr/nm '%‘127 ,Gauge| Steel Plantie Weolded Thriended

SiltufKr‘-l\'l" —_—

g =22 R0 o
S g o 0 W]
- 0 o O ]
| 2g o
Y/OM ¥ O ®m 0
Al loestion af <hese(x) - . R —————n
I PERE ()HATIONh/S( REENS;
& e, elions Method I RPN
D Rereeng Tt Material P
Slat Tele/pipe
;;;m Tu glze Wl Dignieter size Caslng  Tinee

Coooog

WELL TESTS: Mlulmum testing time ia 1 hoyyr
P(uwi)\g
g Pusngs D Hailer D Air ) :

Altesein

\ngi/mm Drnudo\\ll L)nHA(emAl Time

f"‘ Ihr
J\O @ 3 @ &5'<c‘,{_~__

CTldpe oof vyl op 5/ r"‘i'(h Aefexian Flow Fuund
WAtCe sty wix dong? mYN Hy wlinn

W AUl contain water not xaityhile foriatendstime? [ 04 ligtle

ty 1 Miad, 1 odor O car wed (] Other

AT




Appendix E: Parameters Used in Delineation Model

Delineation Method: ® Analytical O Calculated Fixed Radius O Enhanced CFR
O Numerical 0 Hydrogeologic Mapping O Analytic Element

Pump Rate (gpm): _City Well =95 High School Well 3= 378

Source: ® System O Water Resources Dept 0 Comparable Community
O Pump Capacity O Population Estimate 0 90% of Safe Yield
Nature of the Aquifer: 0 Unknown ® Unconfined
O Semi-confined 0 Confined

Aquifer name: Gravelly sediments, lava flows and cinders within the Deschutes Formation

Confining Unit lithology: NA
Depth to Confining Unit: NA
Confining Unit thickness: NA
Depth to Aquifer: 85-105 feet

Aquifer Characteristics:

Lithology:

O Unknown O Sandy Silt X Layered Volcanic Rocks
0 Sand 8 Sand & Gravel 0 Fractured Volcanic Rocks
& Gravel 0 Cobbles/Gravel O Fractured Sedimentary Rocks

® Other:__Cinders

Thickness (b): 60 to 90 feet

Effective Porosity (n): 0.25

Hydraulic Conductivity (Permeability): _ 100-150 ft/day 0O N/A
0 Estimated from lithology ~ ® Specific Capacity (Well Report)
0 Published Report Aquifer Test
Hydraulic Gradient:_0.004  Flow Direction:. N60E 0O N/A
® Published Report &1 Graphical Solution O Estimate
0 Field Measurements 00 Model Results

Other High Capacity Wells Accounted for: None



