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Purpose
The City of Bend has drafted this water public facility plan to satisfy Statewide Planning Goal 11,
Public Facilities and Services, and its implementing rule at OAR 660-011. This plan shows that
the water public facility systems (as defined under OAR 660-011-0000(7)) for the City, Avion
Water Company, and Roats Water Company satisfy Goal 11 and the implementing rule for
theplanned land uses under the Bend Area General Plan (BAGP). The BAGP plans for land
uses within the Bend urban growth boundary (UGB) and planned urban areas reserves outside
the UGB. . This water public facility plan (Water PFP) for the City specifically addresses the
requirements of Goal 11 and its administrative rule, and draws on key elements from master
plans and engineering documents developed for the City’s system and for those of Avion and
Roats. The Water PFP relies upon a number of documents that represent the Goal 2 factual
base that informs this PFP. The improvements listed later in this PFP rely on these documents,
but only to the extent they provide service to areas within the Bend urban growth boundary and
the Goal 8 destination resort known as Tetherow. Tetherow is within an urban reserve area
identified in the BAGP.
The City Council originally adopted an earlier version of this Water PFP in May 2012 through
Ordinance 2185. The Council’s decision was appealed to the Oregon Land Use Board of
Appeals (LUBA). LUBA sustained two sub-assignments and two assignments of error out of
eight assignments of error raised by the petitioners. The changes proposed in this version of
the Water PFP are intended to respond to and correct these errors to demonstrate the PFP
satisfies state law.
In 2007, Murray, Smith, and Associates (MSA) prepared a water system master plan for the City
of Bend. This plan covered the city’s service territory in the UGB, and two areas outside of the
Bend UGB. The areas outside of the UGB included the city’s Juniper Ridge property, north and
east of Bend, and Tetherow, a Goal 8 destination resort located south and west of Bend. The
Tetherow resort was approved by Deschutes County as a destination resort under Statewide
Planning Goal 8, Recreational Needs, and ORS 197, consistent with the BAGP. Approximately
500 acres of the Juniper Ridge property was brought into the UGB, and subsequently annexed,
in 2005. The City adopted the water system master plan and a water master plan for the Bend
Airport as the Goal 11 water public facility plan for Bend in 20091. This PFP and the adopting
ordinance were submitted to the Oregon Department of Land Conservation and Development in
June 2009 to be reviewed alongside the city’s proposed UGB expansion.

1

See Ordinance NS-2111 – available online at
http://www.ci.bend.or.us/city_hall/meeting_minutes/docs/PFP_ADOPTING_ORDINANCEfinal122908.pdf.
Goal 11 Water PFP for Bend UGB
Draft before City Council on Remand 2013
Page 3 of 31

On November 3, 2010, the Oregon Land Conservation and Development Commission (LCDC)
issued Order 001795 in which LCDC remanded the water PFP back to the City. LCDC agreed
that the City could adopt a water PFP for the current (2008) UGB and if it does so, this plan
must consider current and potential future land uses allowed under its acknowledged
comprehensive plan2. However, LCDC also concluded that a PFP for the current UGB cannot
address service to areas outside of the of the acknowledged urban growth boundary3 in
connection with the proposed UGB expansion. With respect to any expansion of the UGB,
LCDC found that the city may, if it chooses, analyze water service for alternative areas
considered for expansion under Goal 11, Goal 14, locational factor 2, and OAR 660-0240060(8). This analysis would need to be adopted as part of the city’s findings on any UGB
expansion. In addition, the city could subsequently choose to either amend the existing water
PFP or develop a new PFP that shows how water service would be provided to the areas in an
acknowledged UGB expansion consistent with Goal 11 and the Goal 11 rule.
This water PFP, once adopted, will function as the water PFP for the planned land uses under
the Bend Area General Plan consistent with Goal 11. As mentioned above, the BAGP includes
the land within the Bend urban growth boundary, and lands outside of the boundary that are
identified as urban areas reserves under the General Plan. These areas identified as “urban
area reserve” were established before ORS 195 and OAR 660 Division 21 created procedures
and standards for designating urban reserves.
Public facility systems are defined under OAR 660-011-0005(7) as those facilities of a particular
type that combine to provide water, sewer, or transportation services. A “water system” is a
system for the provision of piped water for human consumption subject to regulation under ORS
448.119 to 448.285. For the purposes of Division 11, a public facility system for water includes
the following components: sources of water; treatment system; storage system; pumping
system, and; primary distribution system.

2

See LCDC’s Partial Acknowledgement/Remand Order 001795 at pages 96-113 for their disposition of
the issues raised on appeal regarding the city’s public facility plans. The order is available through the
city’s website: http://www.ci.bend.or.us/depts/community_development/ugb_expansion_information.html.
3
The PFP may address areas outside the City currently served by City water, but not currently unserved
areas outside the UGB.
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Background
Three different water utilities provide potable water to citizens of Bend . These utilities are the
City, Avion Water Company, and Roats Water Company. No special districts provide potable
water within the Bend UGB. The City operates a public drinking water system (Public Water
System Identification Number 4100100) that supplies water to its customers from both surface
and ground water sources4. The City’s water system is regulated by the Oregon Drinking Water
Program under the Oregon Department of Human Services and the Oregon Water Resources
Department. Both Avion and Roats are rate and service regulated private water utilities that are
also regulated under the Oregon Public Utility Commission and Oregon Water Resources
Department5.

City of Bend Water Utility
The City’s service area is the largest of the three utilities; it covers approximately 16,000 acres
and includes 22,000 water meters and an estimated population of 62,8006. Figure 1 shows the
City’s current UGB and the location of its service area. The City holds 12 groundwater rights
that authorize the use of groundwater at a rate of up to 68.2 cfs (44.1 mgd) for municipal
purposes: 7 certificates and 5 permits7. In addition, the City holds six surface water rights that
authorize a total use of up to 36.1 cfs (23.3 mgd) from Bridge Creek and Tumalo Creek for
municipal purposes8. The City’s seven water right certificates for the use of groundwater
authorize the use of up to 31.7 cfs. The City’s surface water rights are evidenced by four
certificates, one permit, and one transfer. Two of the City’s groundwater permits, G-16177 and
G-16178, require mitigation. This requires purchasing water rights from other water right
holders (i.e. irrigation districts) and putting that water back in stream permanently to offset
additional groundwater pumping under these two rights.
The City of Bend’s existing water system consists of a surface water intake facility, 23
groundwater production wells, 14 finished water storage reservoirs, 5 booster pump stations,
transmission and distribution mains, and associated appurtenances such as control valves,
pressure reducing valves, isolation valves, meters, and fire hydrants. The system includes
eleven primary pressure zones serving water system customers ranging in elevation from
approximately 3,450 feet to 4,160 feet above mean sea level (msl). Surface water is collected
approximately 13 miles west of the City at the Bridge Creek Intake Facility located near the
confluence of Bridge Creek and Tumalo Creek. Flows in Bridge Creek are supplemented by the
diversion of natural springs located in the Tumalo Creek drainage basin into Bridge Creek. Raw
water from an impoundment on Bridge Creek is then routed from the Bridge Creek Intake
Facility approximately 11.5 miles via two parallel steel transmission pipelines measuring 14
inches and 16 inches in diameter to the Outback Site. In addition to the surface water source,
the City currently has 9 groundwater production sites that include 23 wells located throughout
the service area and at the Outback site westerly of the City. The total groundwater production
capacity is approximately 31 million gallons per day (mgd).

4

See Water Management and Conservation Plan (2011), page 2-33.
See Oregon Public Utility Commission website at http://www.puc.state.or.us/PUC/water/regcos.pdf.
6
See Executive Summary page ES-2. Water Management and Conservation Plan (2011) for City of
Bend. GSI Water Solutions inc. et al.
7
Please note cfs = cubic feet/second and mgd = million gallons/day.
8
See WMCP (2011) page 2-21 and Exhibit 2-18.
5
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The existing water distribution system includes eleven primary service areas, or pressure zones.
A total of 15 storage reservoirs located throughout the water service area, including the 1.5 MG
CT Basin at the Outback site, provide a total of approximately 30 million gallons (MG) of
storage9. The City has two additional reservoirs Outback 1 (1.5 MG) and Outback 2 (2.95 MG)
used for CT to meet state and federal requirements. The distribution system includes five
booster pump stations designed to deliver water from one pressure zone to a higher zone.
Finally, the water system is composed of various pipe materials in sizes up to 36 inches in
diameter. The total length of piping in the service area is approximately 290 miles. The majority
of the piping in the system is ductile iron, cast iron and steel. The steel pipes are 12 inches to
16 inches in diameter, with the majority of the pipe at 12 inches.
The City has existing interties (a.k.a. interconnections) with both the Avion and Roats water
companies10. The City maintains an emergency intertie with the Avion Water Company. This
intertie is located at the intersection of 27th Street and Bear Creek Road. This intertie is meant
strictly for emergency purposes, such as fire events or emergency backup. The City has an
agreement with the Avion Water Company to allow for future emergency water interties if
requested by either water provider. It allows either utility to provide water to the other.
Construction of the interconnection occurred in 2003. The City has yet to convey water through
this interconnection except for flow testing purposes and will not rely on Avion to supply water to
the City’s customers on a day-to-day basis.
The City also has an intertie with the Roats Water System to meet the demands of a small
portion of the former Juniper Utility Company service area (South Bend service area). The
interconnection with the Roats Water System is located at the southern boundary of the City’s
system. Although this connection originally allowed Roats to serve domestic water in the former
Juniper Utility service area, the City no longer purchases water from Roats. The interconnection
is now considered for emergencies only.
In addition to the UGB, the City also provides water service to Tetherow, a Goal 8 destination
resort approved by Deschutes County in 2005. As mentioned above, the City and the County
have entered into a joint management agreement for the planning and zoning for the Bend
urban area. Through this agreement, the City and the County adopted a series of amendments
to the Bend Area General Plan (BAGP) and the Zoning Ordinance for the Bend urban area that
provided for the siting of destination resorts in a manner consistent with Goal 8 and ORS
197.450. In July 1996, the Bend City Council adopted Resolution 217511. Through this
resolution, the City amended the text of the Bend Area General Plan to provide for the siting of
destination resorts under the General Plan. These amendments included the addition of a
Figure 22 that identified those lands eligible for siting of a destination resort. Most of the lands
mapped as eligible are also designated urban area reserve on the Plan Map west of Bend. The
amendments added policies for mapping land and developing destination resorts on eligible
lands. These policies were added to Chapter 5 of the General Plan, Housing and Residential
Lands12. The Deschutes County Board of Commissioners adopted Ordinance 96-056 through
which the County concurred with the adoption of these amendments to the BAGP. One of the
adopted policies was Policy 51, which reads:

9

CT stands for chlorine contact time.
See 2011 Draft WMCP (2011), page 2-2.
11
See Resolution No. 2175
12
See pages 5-27, 5-35 to 5-36 of Chapter 5 of Bend Area General Plan, Housing and Residential Lands
10
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51. A destination resort within the Urban Area Reserve shall be served by
municipal water and sewer service or an approved community water and
sewer service for domestic use.
In January 1999, the Deschutes County Board of Commissioners adopted Ordinance 99-001.
Through this ordinance, the County amended Title 19 of the Deschutes County Code to include
a new chapter 19.106 “to establish an approval process for siting destination resorts under
LCDC Goal 8 and the Bend Urban Area General Plan on lands identified in the Bend Urban
Area General Plan map as eligible for destination resort siting.” This new chapter mirrored the
County’s existing land use regulations for development of destination resorts under Chapter
18.113 of the Deschutes County Zoning Ordinance, Destination Resorts. The process for siting
a destination resort includes (1) approval of a conceptual master plan (CMP) for the resort and
(2) approval of a final master plan for the resort.
In 2004, Deschutes County received an application for a CMP for a Goal 8 destination resort.
The applicants proposed developing a resort, now known as Tetherow, on a 700-acre tract of
land due west of the Bend urban growth boundary13. In 2005, a Deschutes County hearings
officer approved the CMP for the Tetherow destination resort14. The County approved the resort
according to the requirements in Title 19 of the County Code, including DCC Chapter 19.106.
Later that year, a county hearings officer approved a final master plan for the resort per the
terms of the previous approval and DCC Chapter 19.106 (See County File No. M-05-2). The
CMP was based in part on the applicant demonstrating that the resort would be served by water
service provided by the City of Bend. The hearings officer’s decision refers to applicant’s
Exhibit P, a letter in which the City had committed to providing water and sewer service to the
resort15. The Hearings Officer further confirms the city’s commitment to provide water service at
page 31 of the decision, and again at page 40 through a condition of approval. Following the
approval of the CMP, the City and developers for Tetherow entered into an agreement in late
2005 through which the City agreed to provide water and sewer service to the resort16.

13

See County file No. CU-04-94 dated January 5, 205
Ibid
15
See pages 15-16 of the Hearings Officer’s decision on County File No. CU-04-94.
16
See “License and Water and Sewer Agreement between City of Bend and Cascade Highlands Limited
Partnership” dated October 12, 2005.
14
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Avion Water Company
Avion Water Company’s service area is the second largest covering over 4,000 acres with an
estimated 7,002 service connections and an estimated population of 15,796 persons served in
the Bend UGB. Figure 2 shows Avion’s service area, including that portion in the Bend UGB.
Most of Avion’s service territory is beyond the Bend UGB in Crook and Deschutes counties.
Avion’s water supply is ground water from the Deschutes Basin aquifer. Avion began acquiring
water rights in its own name on May 21, 1969. As of today, there are 11 separate rights,
including the most recent permit G-12788, which carries a priority date of May 18, 1992. The
distribution relies on gravity, flowing from the south of Bend to the north end. Avion can
currently pump 14.25 million gallons per day, and has 9.9 million in storage. The supply and
storage system includes 11 production wells, 5 of which directly pump to reservoirs. The other
6 wells pump directly into mainlines. Water is stored in two concrete reservoirs with a third
under construction; a number of smaller reservoirs serve existing developments outside Bend.
The pipe system includes pipes as large as 24 inches in diameter.

Roats Water Company
Roats Water Company, the smallest of the three utilities, covers about 1,000 acres and has
2,640 customers in the Bend UGB17. Most of Roats’ service territory is within the Bend UGB
and surrounded by the City’s service area and Avion’s service area. In this PFP and in
documents prepared for or by Roats, the service area within the UGB is referred to as
Homeplace. Roats also provides water to Woodside Ranch, which is outside of the Bend UGB,
and not contiguous to its service area in the Bend UGB. Roats relies on groundwater for its
utility, and has seven (7) water right permits. Roats stores water in six (6) reservoirs. Water is
also stored in ten wells. Of these ten wells, six (6) serve their Homeplace service area. Roats
distributes water through a piping system that includes pipe from two (2) inches to 16 inches in
diameter. An approximate 132,200 feet of pipe serves the Homeplace service area.

Goal 2 Planning Requirements
The City’s decision to develop and adopt a water public facility plan must be consistent with
state planning law and with the City’s General Plan and Development Code. Statewide
Planning Goal 2, Land Use Planning, requires the following for local government planning
decisions.
 Consistency - The City’s plans must be internally consistent and consistent with plans
of county, state, and federal agencies, and special districts.
 Factual Base - The City’s plans must be supported by an adequate factual base. For a
legislative land use decision such as this Goal 11 PFP, an adequate factual base must
be supported by substantial evidence. Substantial evidence exists to support a finding
of fact when the record, viewed as a whole, would permit a reasonable person to make
that finding.

17

See page 7, Roats Water Company Water Management and Conservation Plan (2007.
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 Coordination - The City’s plan must also be coordinated with the relevant plans of the
county, state, federal agencies, and special districts. A plan is “coordinated” when the
needs of all levels of governments, semipublic and private agencies and the citizens of
Oregon have been considered and accommodated as much as possible (See ORS
197.015(5)).
Coordination with special districts and private utilities was the basis for a number of issues
raised in appeals and objections of the city’s PFPs before LCDC. ORS 195.065 to 195.085
includes a number of requirements for cities to follow when coordinating with special districts on
the provision of public facilities, like water. These requirements include cities entering into
urban service provider agreements with special districts. LCDC found that the urban service
provider agreement provisions of ORS 195.065 do not apply to either Avion Water Company or
to Roats Water Company because they are not special districts under Oregon law.18 Both
companies are rate and service regulated private utilities. In addition, the requirements for
coordinating with urban service providers (e.g. a water district) and executing urban service
provider agreements do not apply to irrigation districts organized under ORS 54519.
However, ORS 197.015(5), Goal 2, and the Goal 11 rule for public facility planning require that
the city coordinate with providers of public facilities, including private utilities within the City’s
UGB. OAR 660-011(1)(e) and (g) and 011-015 require the City to identify and to designate
providers of water service in the water PFP. The water PFP must identify their service areas,
and include an inventory and assessment of significant systems and projects to support the land
uses within that area as provided in OAR 660-0010(a)-(d) and (f). The plans of the three water
service providers are included as appendices to this PFP and include details on the service
areas and sufficient descriptions of the systems to comply with Goal 11 and its implementing
regulations.
City of Bend (adopted as appendices)
1. Water System Master Plan update, Final Report (2007) prepared by Murray, Smith, and
Associates.
2. Water system master Plan Update Optimization Study (2011) prepared by Optimatics.
3. Water Management and Conservation Plan (2011) prepared by GSI Water Solutions,
Murray Smith and Associates, and HDR Engineering, Inc.
Avion Water Company (adopted as appendices)
1. Master Plan (2006) Avion Water Company.
2. Water Management and Conservation Plan (2004) Avion Water Company
Roats Water Company (adopted as appendices)
1. Water Management and Conservation Plan (2007) Roats Water Company
2. Modeling by MSA for Roats Water Company (2007)

Goal 11 Requirements for Public Facility Plan
18

See Partial Acknowledgement/Remand Order 001795, pages 105-108.
See Partial Acknowledgement/Remand Order 001795, pages 111-112, related discussion on
coordination with Swalley Irrigation District specifically at pages 143-144.
19
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Statewide Planning Goal 11 requires cities to develop a timely, orderly and efficient
arrangement of public facilities and services to serve as a framework for urban and rural
development20. The Land Conservation and Development Commission has adopted an
administrative rule at OAR 660-011 that identifies what public facilities must be addressed under
this rule and the requirements for completing a public facility plan21. This plan draws from a
number of water planning documents to address the requirements for a PFP under Goal 11 and
the Goal 11 rule, but only to the extent that these planning documents address land within the
2008 Bend urban growth boundary (UGB). The Council adopts this PFP and its appendices as
the water public facility plan for the Bend UGB.
This Goal 11 PFP addresses water service for the area within the Bend UGB as of January
2009. The UGB is shown in Figure 1 in green . This plan does not propose water service to
any area outside the 2008 UGB that does not already receive water service. Bend’s water
distribution system is shown on Figure 4.
The Goal 11 administrative rule, OAR 660-011, lists certain elements that must be included in a
Goal 11 public facility plan. These elements are listed at OAR 660-011-0010(1)(a) through
(1)(g). The rule further requires that the local government preparing the PFP consider and
describe how the PFP will guide and support the lands designated in the acknowledged
comprehensive plan. For each service area, the following tables list the appropriate sections
and pages of the plans and reports listed under Section 2 of this report. Each table also
considers and highlights how the respective planning documents provide data and information
to satisfy the Goal 11 administrative rule requirements for a public facility plan.
The purpose of the City’s water master planning documents, as with any utility master plan
documents, is to identify the infrastructure needs to meet increasing demands due to both
population growth and changes in demands from the growing population. The projects
identified in water master planning documents represent recommended improvements to the
City’s water infrastructure. The costs of these projects are presented as Class 5 estimates,
meaning the project costs have an estimated level of accuracy of plus 100% to minus 50%. The
planning documents identify these projects as certain investments that need to be made based
on future demand and more detailed study. The recommended infrastructure improvements are
typically tied to population projections by year. This is to best estimate when the population will
reach a certain size by a given year so the City knows when certain projects will be needed.
Although the Optimization study considers projected population, this Water PFP plans for
service to properties within the UGB based on existing development and development allowed
by existing zoning.
However, because population is not easily measured year to year, a local government can
make infrastructure investments that are unwarranted if the improvements are tied only to
population projections. In addition, water use behavior can also change which can allow a
larger population without increasing water demand. To ensure that the City makes
improvements to the water infrastructure when they are needed, the City now relies on an
approach that is consistent with the projected population growth, but is more advanced to
projecting more specific timing of required investments for its water infrastructure. The City ties
the timing of water infrastructure requirements to peak day demands. Peak day demands are
easily and readily measured. This approach ensures that any investments made are directly
tied to the actual demands and occur when they are actually needed. Tying the infrastructure
20
21

See OAR 660-015-0000(11) at - http://www.oregon.gov/LCD/docs/goals/goal11.pdf.
See OAR 660-011 at - http://arcweb.sos.state.or.us/rules/OARS_600/OAR_660/660_011.html.
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investments to measured peak day demand allows required estimated investments to be
postponed until they are needed.
Table 3.1 of the Optimization Study (2011) identifies water infrastructure investments needed in
the next ten years. This table was developed using the population growth that was used in the
UGB process, and based on historical water use patterns. Several factors have impacted, and
may continue to impact the timing of when the actual peak day tied to the improvements is
reached. The factors that have impacted peak day demands in recent years include, but are not
limited to, the economic downturn, operational changes, and cooler weather. Other factors
besides growth that can impact the timing of when the peak day is reached (and therefore the
City’s potential ability to defer investments) are changes in water use behavior. For several
years, the City of Bend has seen the per capita demand decreasing, which has helped in
making more efficient use of the City’s water supply. Since the investments in Table 3.1 are tied
to the peak day demand, the City can delay making these investments to some point in the
future. For example, it was estimated that in 2012 peak day demand would be approaching 33
MGD and would require over $2 million in infrastructure investments to meet that peak day. In
reality, the City’s peak day is approximately 10 MGD less – or 23 MGD - and therefore the
investments needed can be postponed until our peak day demands approach 33 MGD. As a
result, the projects proposed in Table 3.1 may not be needed as forecasted. To pay for these
projects, the City continually updates the five year capital investments that are estimated to be
needed. Rate analysis is then developed and updated annually based on the five year capital
needs to pay for these projects. As projects are delayed annually, rate analyses to pay for
those also change annually to avoid collecting the money until a project is actually needed.
The City Council understands that the improvements identified in Table 3.1 are triggered by
changes in maximum daily demand and average daily demand, both of which are expressed in
million gallons per day. The City Council further understands that growth in water usage has
been less than was estimated in the Optimization Study as a result of the economy, weather
trends, and operational changes that have lowered peak day demand. To avoid financing
improvements that are not yet needed, the Council is relying on the data in Table 3.1 for
developing the following tables based on recommendations from the City Engineer, without
tying the need for improvements to a specific year. The Council will follow the practice
presented by the Public Works Department to schedule the improvements identified in Table 3.1
when maximum daily demand and average daily demand reach the levels that tie to the
required improvement. To the extent that the Optimization Study is adopted as an appendix
and contains specific yearly dates, it is the intent of this Master Plan that the following tables
control for the timing of Short Term and Long Term Projects. Table 1.1 identifies projects that
are estimated to be needed in the next five years. While the City estimates these projects may
be needed in years 1 and 5 of the Water PFP, the City will not include these projects in the CIP
until MDD and ADD reach levels that necessitate these improvements. Table 1.2 identifies the
projects that are estimated to be required beyond the five year planning horizon for the CIP.
These are long term projects, which may be required within years six through twenty.
In addition to Table 3.1, the City Council understands that the Optimization Study includes a
series of tables that list improvements that will be needed for final build-out of the City’s water
utility service area. These improvements are presented in Tables 2.11 through 2.14, and Table
2.18. These tables list improvements for new storage, wells, pumps, valves, and total capital
costs. Those improvements that are needed over the planning period area also reflected in
Table 3.1, which was used to inform Tables 1.1 and 1.2 of this Water PFP. While the
Optimization Study provides a basis for this Water PFP, the Optimization Study does not reflect
Goal 11 Water PFP for Bend UGB
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all current conditions, and listed two existing facilities as future projects. The LUBA decision
referred to these “projects” as “the proposed pump station described in Table 2.13 and the
proposed 18-inch main described in Table 1.1.” As described in the report from the City
Engineer dated February 4, 2013, the pump station was constructed in _2007and has been in
use since that time. The pump station was needed to supply water to the golf course
clubhouse, which is part of the development approved by the County and which has been in use
since 2007_. The 18-inch pipe was built in 2011 and was essential to provide acceptable fire
flows to the existing development and to areas within the UGB. The City had determined that
the existing infrastructure was not meeting fireflow standards for existing development in
Tetherow. The problem was primarily that the water supply to the pump station was inadequate
because the supply line was undersized, making the pump station incapable of functioning as
designed. The 18-inch pipe was needed to make the pump station work properly to provide
required fire flows to exiting development in Tetherow and to provide service within the existing
UGB.
The City Council’s intent, as expressed above, is to ensure that the public investments for water
infrastructure are made when water consumption has reached levels necessitating these
improvements. The Council is relying upon the work presented by Optimatics in the 2011
Optimization Study, and is choosing to work with a longer timeline that the one presented in
Table 3.1 of the Optimization Study for financing these projects.
Surface Water Improvement Project: Description
Today, the City of Bend relies on a dual-source system for drinking water. Residents currently
get about half of their drinking water from Bridge Creek, located 11 miles west of the city. This
water is delivered in pipes through a gravity-fed system. Groundwater, especially in summer
months when demand is greater, provides the other half of the water supply. The purposes of
the Surface Water Improvement Project include updating and improving the surface water
component of the City’s dual-source system, allowing flow control to minimize environmental
impacts, and providing residents continued access to a reliable, high-quality drinking water
supply. The project consists of these primary components:
Replacing failing pipelines between the Bridge Creek diversion point and the City’s
Outback facility with new pipes under existing roadways, including Forest Service Road
4603 and Skyliners Road. This component will include construction of approximately 10
miles of pipe that is 30 inches in diameter. The new pipeline will be designed to allow for
control of the rate at which water is diverted from Bridge Creek and the timing of
diversions. The controls will allow the City to limit the amount of diversion to the amount
actually needed, whereas under the existing system, the diversion remains at the full
amount on a continuous basis, and the excess amount is spilled back and flows into
Tumalo Creek miles below the diversion. This flow control will help keep more cold water
in the upper portions of Bridge and Tumalo Creeks during temperature-critical months in
late summer.
Intake Facility improvements will include installation of new state of the art fish screens,
remote operation capability, and an upgrade of the 1926 structure to current Building
Code standards. The existing concrete dam and Intake Facility concrete foundation will
not be replaced.
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A treatment facility, currently planned to be a membrane filtration plant but which may be
a UV or other type of treatment plant, located at the City owned Outback facility
approximately two miles west of Bend.
The pipeline replacement, control features and intake structure are short-term projects to be
built in the next 1-2 years. The treatment project is anticipated to be constructed within 3-5
years.
The following presents the rough cost estimates, as defined under OAR 660-011-0005(2).
Pipeline – approximately 9.53 miles of 30” diameter pipe; construction cost = $23 Million.
Intake Facility Improvements - including a new 600 square foot two story building with
new fish screens and controls; construction cost = $2 Million
Water treatment plant construction cost
o Membrane treatment = $28 million to $35 million
o UV treatment = $10 million to $20 million

Table 1: Public Facility Plan components for City of Bend Service Area

Goal 11 and OAR
660-011-0005(1)
consideration of
land uses served by
the PFP

See Sections 3 through 5 of 2007 Water System Master Plan.

OAR 660-011-0010,
Required Elements

Information or Location of information in Planning Documents
Description of required elements

OAR 660-0110010(1)(a)
inventory and General
Assessment

See Section 2 (Pages 2-1 to 2-11) of 2007 Water System Master Plan;
Water supply and water rights
Groundwater production facilities
Pressure zones
Storage
Pumping stations
Miles of pipe by size

These sections include the analysis, based on the city’s buildable lands
inventory and population forecast that examines the city’s water system, and
acts the foundation for identifying future improvements to the storage and
distribution systems. These documents show the city has considered the
future existing and future lands uses contemplated under the Bend Area
General Plan in developing this component of the water PFP for the Bend
UGB.

See Figure 1 a map of Bend’s service area. See Figure 4 for an updated
graphic representation of the location of facilities in the Bend service area. .
Figure 4 shows the Tetherow Pump Station and service line.
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OAR 660-011-0020,
inventory
requirements

See also Section 2.5, pages 17-20, including Table 2.4 – Demand nodes
with pressures below 40 psi under existing peak hour conditions – of
Opitmatics (2011) report.
See following tables in Section 2
Table 2-1 for significant Groundwater Production Facilities
Table 2-3 for Storage Reservoir Summary
Table 2-4 for Existing Booster Pump Station Summary
Section 6 includes proposed improvements to the surface water supply,
storage, pumping stations, transmission piping, and distribution system.
Overall, most of these facilities are in good condition. One of the elements
of the water public facility system that is not in good condition is the surface
water supply system. For this element, improvements are needed to
replace ageing pipe and intake equipment and to establish a new source of
treatment to address changes in federal law regarding cryptosporidium. The
pipes are showing signs of failure and the intake facility is outdated. The
conditions of the surface water supply facilities, including the pipes, intake
facility, and treatment plant, are further described in a February 4, 2013 from
Tom Hickman, P.E. Section 6 identifies that improvements are needed in
storage, and distribution to maintain the condition of the respective facilities.
The following sections of this table identify the relevant sections and pages
of plans and planning documents that identify the improvements needed
over the planning period.

OAR 660-011-0010
(1)(b)
list of significant public
facility projects

See projects from the following tables from Optimatics (2011) study:
Table 2.11 – Recommended new storage
Location

Cost

Outback 4 & 5

$7,020,000

College 3

$2,366,000

Tower Rock 2

$3,755,000

Rock Bluff 2

$3,755,000

Pilot Butte 4 (Level 5)

$5,807,000

Westwood (replace)

$1,427,000

Total Cost

$24,130,000

Table 2.12 – Recommended new wells

Location

Cost

Expanded Outback Wells

$7,776,000

New Overturf Wells

$1,944,000

Expanded Shilo Wells

1

$2,721,600

Expanded Rock Bluff Wells

$5,443,200

New Awbrey Wells

$5,832,000
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New East Level 5 Well – A
In vicinity of Shirley Ct

$9,525,600

New East Level 5 Well – B
In vicinity of Paula Dr/Purcell Blvd

$2,721,600

New Level 6 Well
Butler Market Rd/Brinson Blvd

$9,525,600

Total Well Cost

$45,489,600

Table 2.13 – Recommended new pumps, for Murphy Pump Station
only. Replacing pumps 3, 4, and 5 at a cost of $959,400.
Table 2.14 – Recommended new valves
Description

Cost

New valve associated with new piping on Skyliners,
Level 3 to Zone 4J/4A

$75,000

PRV in new NW Development
(reduce pressure for lower elevation areas north of butte)

$75,000

New Level 5 to 6 connection at Division and Mt Washington

$75,000

Connection from new NW development to Level 6

$75,000

Level 3-4A connection near Westwood
(helps fill the tank and provides emergency supply)

$75,000

Second connection Zone 4B to Level 5 at Bear Creek Rd
(assists fire flow)

$75,000

New valve to assist with fire flow, Level 3 to Zone 4A north
of Overturf

$75,000

Second connection to Zone 7C

$75,000

Total New Valve Cost

$600,000

See also Tables 1.1 and 1.2 of this plan.
.
OAR 660-011-025,
timing of required
facilities

OAR 660-011-0030,
location of projects

See Tables 1.1 and 1.2 of this plan. These tables draw on information
presented in Table 3.1 of the Optimatics (2011) study.

See the following Figures from Chapter 3, Capital Improvements Plan – 10year, from Optimatics (2011):
Figure 3.2 – Recommended phasing of Master Plan Improvements
Figure 3.3 – Phasing of Improvements – Southwest area; Outback,
Westwood (Please note that the improvements for Tetherow were
limited to an 18-inch line that is already constructed – See Engineer
Tom Hicman’s memo dated February 4, 2013).
Figure 3.4 – Phasing of Improvements – Southeast area; South
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Bend
Figure 3.5 – Phasing of Improvements – Zone 4b; Rock Bluff
Figure 3.6 – Phasing of Improvements – Level 5 east
Figure 3.7 – Phasing of Improvements – Level 5 west and Level 6
Figure 3.8 – Phasing of Improvements – Awbrey Butte
OAR 660-011-0010
(1)(c) rough cost
estimates

See the following tables from Optimatics (2011) Study:
Table 2.11 – Recommended new storage
Location

Cost

Outback 4 & 5

$7,020,000

College 3

$2,366,000

Tower Rock 2

$3,755,000

Rock Bluff 2

$3,755,000

Pilot Butte 4 (Level 5)

$5,807,000

Westwood (replace)

$1,427,000

Total Cost

$24,130,000

Table 2.12 – Recommended new wells

Location

Cost

Expanded Outback Wells

$7,776,000

New Overturf Wells

$1,944,000

Expanded Shilo Wells

1

$2,721,600

Expanded Rock Bluff Wells

$5,443,200

New Awbrey Wells

$5,832,000

New East Level 5 Well – A
In vicinity of Shirley Ct

$9,525,600

New East Level 5 Well – B
In vicinity of Paula Dr/Purcell Blvd

$2,721,600

New Level 6 Well
Butler Market Rd/Brinson Blvd

$9,525,600

Total Well Cost

$45,489,600

Table 2.13 – Recommended new pumps: for Murphy Pump Station
only. Replacing pumps 3, 4, and 5 at a cost of $959,400.
Table 2.14 – Recommended new values
Description
New valve associated with new piping on Skyliners,
Level 3 to Zone 4J/4A
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Cost
$75,000

PRV in new NW Development
(reduce pressure for lower elevation areas north of butte)

$75,000

New Level 5 to 6 connection at Division and Mt Washington

$75,000

Connection from new NW development to Level 6

$75,000

Level 3-4A connection near Westwood
(helps fill the tank and provides emergency supply)

$75,000

Second connection Zone 4B to Level 5 at Bear Creek Rd
(assists fire flow)

$75,000

New valve to assist with fire flow, Level 3 to Zone 4A north
of Overturf

$75,000

Second connection to Zone 7C

$75,000

Total New Valve Cost

$600,000

See Tables 1.1 and 1.2 of this plan. The rough cost estimates presented in
these tables are based on 2009 unit costs developed by MSA in October
2009. For the purpose of addressing this rule, the City finds that the cost
estimates listed in the forgoing tables are rough cost estimates under OAR
660-011-0010(1)(c).
.

OAR 660-011-0010
(1)(d) map or written
description of projects’
general location or
service area

OAR 660-011-0010
(1)(g) discussion of
funding mechanisms

See Appendix A of 2007 Water System Master Plan, Figure 1, Existing
Water System Map. This figure shows the city’s service area.
For the general location of projects, please refer to the following Figures
from Optimatics (2011) study:
For Surface Water Project, See description in this PFP
Figure 3.2 – Recommended phasing of Master Plan Improvements
Figure 3.3 – Phasing of Improvements – Southwest area; Outback,
Westwood (Please note that the improvements for Tetherow were
limited to an 18-inch line that is already constructed – See Engineer
Tom Hicman’s memo dated February 4, 2013).
Figure 3.4 – Phasing of Improvements – Southeast area; South
Bend
Figure 3.5 – Phasing of Improvements – Zone 4b; Rock Bluff
Figure 3.6 – Phasing of Improvements – Level 5 east
Figure 3.7 – Phasing of Improvements – Level 5 west and Level 6
Figure 3.8 – Phasing of Improvements – Awbrey Butte

The City’s water utility program is funded through system development
charges, and utility user fees.
Systems Development Charges (SDC’s) are fees charged to join or to
extend an existing utility system. For the city’s water utility, SDC’s are
projected to be $4,520 for FY 2011-12, and $4,565 for FY 2012-2013.
Projected revenues from Water SDCs are $1,561,900 for the biennium.
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Utility user fees (a.k.a. rates) are used to provide for the on-going operation
and maintenance of the Water utility as well as to pay for capital projects
and debt service used to finance capital construction. Water Utility user fees
are allocated to the respective Water fund. The City’s 2011-2013 budget
projects $27,726,000 in revenues from water utility user fees over the 20112013 biennium.
In addition to utility rates and SDS’s, the City’s funding mechanisms for
water include revenue streams from leasing of property to wireless
telecommunications companies and the City’s hydrant meter program.
The City has also adopted a five-year capital improvement program (CIP)
for water for 2011 through 2015. This program includes projects related to:
(1) repair and maintenance, and; (2) growth. For repair and maintenance,
the CIP budgets an average of $800,000 per year from 2011 to 2015. For
growth related projects, the CIP budgets an average of $21,305,383 per
year from 2011 to 2013. For 2014-15, the City budgeted an average of
$2,088,875 per year.

Table 1.1. Master Plan Improvements (2011) for City of Bend Water Utility - Short Term
Projects (Years 1-5) (2013-2017)
MDD
(mgd)
29

ADD
(mgd)
12.8

Pipes

Cost

*Juniper Ridge 16-inch
th
connection on 18

$150,000

33

14.7

***Extend larger diameter
pipe out of Pilot Butte on
th
Lafayette to 11 , piping
associated with new
Awbrey well
Surface Water Project
Pipeline (9.53 miles of 30”
pipe, HDPE and steel)

$241,000

Wells

Cost

Total Cost
$150,000

Awbrey

$1,944,000

$2,185,000

$23,000,000

$23,000,000

$ 2,000,000

$ 2,000,000

Membrane treatment)

$28,000,000
to
$35,000,000

$28,000,000
to
$35,000,000

UV treatment

$10,000,000
to
$20,000,000

$10,000,000
to
$20,000,000

Intake Facility (fish
screens) Controls
(including remote
operation)
Treatment Plant
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Source: Table 3.1 of the Optimization Study (2011). City of Bend Public Works, Report from City Engineer
dated February 4, 2013.
Notes:
The five year period referred to in the title of this table is 2008-2012.
* A new lower cost approach for this project was found under further analysis and is currently under design.
The new estimated cost for this project is approximately $150,000 and expected to be started in 2012.
**This project is complete and was designed and constructed by a local developer in 2011.
***This project is expected to be needed by 2012.

Table 1.2. Master Plan Improvements (2011) for City of Bend Water Utility - Long Term
Projects (Years 6-20) (2018-2032)
MDD
35

ADD
15.6

Pipes
Cost
Wells
Cost
Total Cost
New parallel pipe near
$1,169,000 New Level
$2,721,600 $3,890,600
College PS in Level 3
5A
New Level 5 pipe connection
on Roanoke
Site and discharge piping on
new Level 5 Well east of Pilot
butte
37
16.4
Parallel piping from Rock
$1,535,000
$1,535,000
Bluff to Brookswood
39
17.3
Continue parallel piping from
$2,940,000 Shilo
$2,721,600 $5,661,600
Rock Bluff to Brosterhous;
open Zone 4B41 boundary at
Reed Market
41
18.2
Parallel mains on
$1,742,000 New Level
$1,360,800 $3,102,000
Brosterhous and Reed
6
Market, replacing piping
along Wilson in Zone 4b
43
19.1
Extend larger diameter piping $402,000
New Level
$2,721,600 $3,123,600
out of Pilot Butte on Lafayette
5a
th
th
from 11 to 8 .
45
20.0
Parallel piping in Level 6 –
$1,364,000 New Level
$2,721,600 $9,892,600*
Boyd Acres and Brinson Blvd;
6
piping for Level 6 Well at
Butler Market well; New Pilot
Butte tank connection
47
20.9
Replace existing pipe along
$1,000,000 New Level
$1,360,800 $2,360,800
th
8 from Lafayette to Seward
5A
49
21.8
Parallel main on Glassow and $1,366,000 New Level
$2,721,600 $4,087,600`
new main on Summit in Level
6
2; Replacement of piping on
Norton and Olney in Level 5
* - The total cost for these improvements includes $5,807,000 for the Pilot Butte 4 tank.
Source: Table 3.1 of the Optimization Study (2011)
Note: The projects in Table 1.2 will be needed sometime between 2013-2028. These represent years 6
through 20 of this PFP.
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Table 2: Public Facility Plan Components for Avion Water Company Service Area

Goal 11 and OAR
660-011-0005(1)
consideration of
land uses served by
the PFP

Chapter 4 of Avion’s 2006 master plan (Avion Master Plan) includes an
analysis of future water requirements based on their service area (See
pages 17 through 23). Avion based its consideration of land uses on
data on historic growth in its accounts, build-out of their portion of the
UGB based on current zoning, and population forecasts.

OAR 660-011-0010,
Required Elements

Information or Location of information in Planning Documents

OAR 660-0110010(1)(a)
inventory and General
Assessment

See pages 10 to 11 of Avion Master plan:
Water supply (See Avion Master Plan pages 29-31)
Water storage (See Avion Master Plan pages 32-34)
Distribution system (See Avion Master Plan pages 36-38)

OAR 660-011-0020,
inventory
requirements

See Figure 1 for a map of Avion’s service area. Figure 2, mapped
location of Avion’s distribution system. See also Figure 4 for a map
showing Avion’s water distribution system in relation to the distributions
systems of the City and Roats Water Company. Please note that this
figure does show Avion’s service area outside of the Bend UGB. For
the purposes of preparing this PFP, the City relies on this figure in
showing the location and sizes of distribution lines in the Bend UGB.
See also:
Water supply (See Avion Master Plan pages 29-31)
Water storage (See Avion Master Plan pages 32-34)
Distribution system (See Avion Master Plan pages 36-38)
The Avion Water Company’s plans do not identify any facilities that are
in poor conditions. The facilities identified under Avion’s water
planning documents appear to be in good condition. The following
sections of this table identify the relevant sections and pages of plans
and planning documents in which the reader will find the improvements
needed over the planning period.

OAR 660-011-0010
(1)(b)
list of significant public
facility projects

See Chapter 9 of Avion Master Plan:

OAR 660-011-025,
timing of required
facilities

See Avion Master Plan Table 10.1, Short Term Improvements (pages
42-43)
See Avion Master Plan Table 10.2, Long Term Improvements (pages
43-44)
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For the purpose of this PFP, short term projects are those identified in
Table 10.1; long term projects are those projects identified in Table
10.2.
OAR 660-011-0030,
location of projects

See Avion Master Plan Tables 10.1 and 10.2, pages 42 through 44

OAR 660-011-0010
(1)(c) rough cost
estimates

See Avion Master Plan pages 42 – 44 of:
See Avion Master Plan Table 10.1 – Short term improvements
See Avion Master Plan Table 10.2 – Long term improvements

OAR 660-011-0010
(1)(d) map or written
description of projects’
general location or
service area

See Avion Master Plan pages 40-42.

OAR 660-011-0010
(1)(g) discussion of
funding mechanisms

Avion Water Company is an investor-owned public utility and regulated
by the Public Utility Commission. See discussion of customer rates for
funding at pages 25-26 of Avion Master Plan.
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Table 3: Public Facility Plan Components for Roats Water Company service area
Goal 11 and OAR
660-011-0005(1)
consideration of
land uses served by
the PFP

See Section 5, Water Supply Element of the Water Management and
Conservation Plan, Roats Water Systems, Inc, November 2007. Roats
based its consideration of land uses on the City’s 2025 population
forecast, potential new residential and commercial accounts in its
Homeplace service area. Roats has a study conducted in which 1,589
additional service connections could be established in its Homplace
service area.

OAR 660-011-0010,
Required Elements

Information or Location of information in Planning Documents

OAR 660-0110010(1)(a)
inventory and General
Assessment

See pages 8, 12-15 of Roats WMCP

OAR 660-011-0020,
inventory
requirements

See Figure 3 – Roats service areas in Bend UGB (aka Homeplace).
(also Exhibit 2-1 of Roats WMCP See also Figure 4, showing Roats’
distribution system in relation to the distribution systems of the City and
Avion Water Company.
See also Roats WMCP Tables 2-7, 2-9, and 2-10
The Roats water planning documents do not identify any facilities that
are in poor condition. The facilities identified in its inventory appear to
be in good condition. The following sections of this table identify the
relevant sections and pages of plans and planning documents in which
the reader will find the improvements needed over the planning period.

OAR 660-011-0010
(1)(b)
list of significant public
facility projects

See page 22 of Roats WMCP. Roats has not developed a capital
improvements program, but has identified a long range supply plan that
is an element of its WMCP.

OAR 660-011-025,
timing of required
facilities

The City of Bend maintains an intertie (or interconnection) with Roats
Water Company (See Section 2.6, Interconnections, at page 14 of
Roats WMCP).

OAR 660-011-0030,
location of projects

OAR 660-011-0010
(1)(c) rough cost
estimates

As indicated above, Roats has not prepared a long-term capital
improvements program. The 2007 WMCP shows that the growth
potential is limited in the Roats’ Homeplace service area, and that
additional facilities will not be required to serve new connections at
buildout. This addresses both 025 and 030 of OAR 660-011.
Roats has not developed any rough cost estimates for its long range
supply plan.

Goal 11 Water PFP for Bend UGB
Draft before City Council on Remand 2013
Page 22 of 31

OAR 660-011-0010
(1)(d) map or written
description of projects’
general location or
service area

See Exhibit 2-1 of the Roats WMCP for the Homeplace System Map,
which represents the services area in the Bend UGB. This exhibit
describes the current system, including pipe locations and locations of
storage.

OAR 660-011-0010
(1)(g) discussion of
funding mechanisms

Like Avion, Roats is a rate and service regulated utility under the
jurisdiction of the Oregon Public Utility Commission. See page 17 of
the Roats WMCP for a discussion of Roats’ rate structure for meter
sizes. All connections in the Homeplace are metered.
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Policy Statements for Water Providers
OAR 660-011-010(1)(e) requires that a public facility plan include policy statement(s) or urban
growth management agreement(s) identifying the provider of each public facility system. If
there is more than one provider with the authority to provide service within the area covered by
the public facility plan, then the rule requires the designation of each provider. This section of
the PFP proposes policy statements that identify the City, Avion, and Roats as the providers of
water service within the Bend UGB for their respective service areas. The City has entered into
franchise agreements with each utility for providing water service in areas of the UGB not
already served by the City of Bend.
City of Bend. The City proposes to add the following new language to Chapter 8 of the Bend
Area General Plan, Public Facilities and Services, as a policy identifying the City of Bend as a
provider of water service in the City’s UGB.
The City of Bend is the provider of water service for the City’s service area in the Bend
UGB under Statewide Planning Goal 11.
Avion Water Company. The City proposes to add the following new language to Chapter 8 of
the Bend Area General Plan, Public Facilities and Services, as a policy identifying the Avion
Water Company as a provider of water service in the City’s UGB.
Avion Water Company is the provider of water service for Avion’s franchise area in the
Bend UGB under Statewide Planning Goal 11 and pursuant to the franchise agreement
between the City and Avion adopted under Ordinance NS 1514, as amended22.
Roats Water Company. The City proposes to add the following new language to Chapter 8 of
the Bend Area General Plan, Public Facilities and Services, as a policy identifying the Roats
Water Company as a provider of water service in the City’s UGB.
Roats Water Company is a provider of water service for Roats’ franchise area in the
Bend UGB under Statewide Planning Goal 11 and pursuant to the franchise agreement
between the City and Roats adopted as Ordinance NS 174723.

22

See Bend Code 11-20.1, Water Service Franchise-Avion Water Company (Ordinance NS-1514, as
amended) available online at: http://www.ci.bend.or.us/online_forms_and_documents/chapter_11__franchises.html.
23
See Bend Code 11-21, Water Service Franchise-Roats Water Company (Ordinance NS-1747),
available online at: http://www.ci.bend.or.us/online_forms_and_documents/chapter_11_-_franchises.html.
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Urban Growth Management Agreement
The City has entered into a joint management agreement (JMA) with Deschutes County for
planning in the Bend UGB. The City and County entered into this agreement on February 24,
199824. Section (4)(a)(1) of the JMA states the City is responsible for textual changes in the
BAGP or implementing ordinances within the UGB. Section (10)(B) states the City is
responsible for the preparation, adoption, and amendment of the public facility plan required by
ORS 197.712(2)(e) with the aid and assistance of the County. This same section goes on to
say the City shall coordinate the preparation of the public facility plan with the County, special
districts, state and federal agencies, and private providers of public facilities as required by ORS
660-011-015(2).
The proposed PFP is a textual change to the BAGP and represents a new element to the
BAGP. In addition, the PFP includes proposed changes to the text of Chapter 8 of the BAGP.
The PFP was developed in coordination with the other water service providers in the Bend
UGB: Avion Water Company and Roats Water Company. Both water companies are private
utilities that have service areas within the city and UGB. The City and these companies have
entered into franchise agreements for the provision of these services in the UGB. There are no
special districts that operate water systems, as that term is defined under Goal 11, within the
UGB for the provision of piped water for human consumption subject to regulation under ORS
448. OAR 660-011-0015(4) is not applicable because the city is not receiving state agency
funding for the development of this public facility plan. The PFP does rely on water
management and conservation plans (WMCPs) prepared for or by the City, Avion, and Roats
pursuant to OAR 690, Division 86.

24

The JMA is available on-line at
http://www.ci.bend.or.us/online_forms_and_documents/docs/CityCounty_IGA_Managed_services.pdf.
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Figure 1 – Water Service Providers in Bend urban growth boundary
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Figure 2 – Avion Water Company Service Area and Line Sizes (2006)
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Figure 3: Roats Water Company Service Area and Line Sizes in Bend UGB
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Figure 4
City of Bend, Avion, and Roats Water Systems
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Appendices
A. City of Bend
1. Water System Master Plan update, Final Report (2007) prepared by Murray, Smith, and
Associates.
2. Water system master Plan Update Optimization Study (2010) prepared by Optimatics.
3. Water Management and Conservation Plan (2011) prepared by GSI Water Solutions,
Murray Smith and Associates, and HDR Engineering, Inc.
B. Avion Water Company (adopted as appendices)
1. Master Plan (2006) Avion Water Company.
2. Water Management and Conservation Plan (2004) Avion Water Company
C. Roats Water Company (adopted as appendices)
1. Water Management and Conservation Plan (2007) Roats Water Company
2. Modeling by MSA for Roats Water Company (2007)
D. Agreement between the City of Bend and Deschutes County, Oregon for the Joint
Management of the Bend Urban Area (1998).
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