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.The CITY OF BEND, an Oregon municipal corporation, hereinafter
called "CITY" and BROKEN TOP LIMITED PARTNERSHIP, hereinafter
called "DEVELOPER" agree as follows:

- 1. DEVELOPER has received, read and understands CITY'S sewer and
4 water policy which is incorporated as a part of this Master Plan
Agreement. The terms used in this agreement have the meanings
assigned to them by CITY'S water and sewer policies unless
specifically provided otherwise.

2: DEVELOBER g8gires sewer and WitaF service to ER8 PBESperty

deseribsd on Bxhibit "A" whieh is attached to and made g part of
this agrsement.

SCOPE OF PROGJECT

DEVELOPER is proposing to construct a development named Broken Top.
Broken Top will be a phased, minimum 675 dwelling unit, planned
unit development. Most of the dwelling units are single family
homes, however 173 dwelling un’%s will be developed as multi-family
units. The Broken Top subdivision also includes an 18 hole golf
course, club house, administration buildings, maintenance
facilities as well as related recreational amenities.

The Broken Top property is currently outside of the Bend City
limits and portions of the golf course are outside the urban growth
boundary. ‘ - ’

The DEVELOPER originally obtained land use permits from Deschutes
County. The DEVELOPER has received tentative approval from the
City Commissioners for connection to City sewer and water pending
completion of this master plar and other standard agreements.

The Broken Top development does not have any domestic or fire
protection water supply located on site at this time. The
DEVELOPER will be required to construct a domestic well, a
reservoir, transmission and distribution mains which will be owned
anc cperated by the City of Bend. The construction of these water
facilities will be phased.

Sewer facilities do not exis: on the Broken Top site at this time.
DEVELOPER will be reguired to construct on-site and off-site
colliection systems and the details of such are further described
within this agreement. The capacity of the off-site sewer mains is
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adequate for the Broken Top subdivision. How _ver, additional
development in adjacent areas may exceed capacity and require the
installation of larger sewer mains.

The DEVELOPER is constructing one private well for irrigation of
the golf course and other limited areas. This irrigation system is
a separate private system and will not be connected to any public
water facility.

The DEVELOPER has submitted a,sewer and water master plan textk.
This text provides both general and specific criteria related to
sizing, density of development, phasing and adjacent property
development. The CITY regards this text as a framework for
development of the Broken Top development. This text may need to
be revised from time to time in corder to accurately reflect actual
phasing and potential changes to CITY Policy and Construction
Standards. This text is described as Exhibit "B".

The CITY and DEVELCPER agree as follows:

DEVELOPMENT OF WATER FACILITIES

3. DEVELOPER agrees to develop and install at DEVELOPER'S
expense, a water system including a domestic well, reservoir,
transmission, distribution and interim connection according to City
Standards and Specifications as foliows:

3.1 DEVELOPEK shall begin development of the water facility
with Phase One Section C and D (see map included in Exhibit
"C") and construct an interim connection to the Bridge Creek
Agueduct. DEVELOPER shall alsoc construct a connection between
the Broken Top water system and the existing line in Knoll
Avenue. The actual connection points will be at the
discretion of the City Engineser. The interim connection to
the Bridge Creek Aqueduct shall be terminated at CITY'S
discretion.

3.2 DEVELOPER shall construct a distribution system using
water from Knoll Avenue. The Fire Department will require the
hydrants to be function!ng prior to framirj the structures.
This system shall not serve more than 50 dwelling units within
Phase until the reservoir and Bridge Creek transmission main
are complete. The reservoir and transmission requirements are
described below.

3.3 DEVELOPER shall construct (upon the Qutback Reservoir
site, actual location tc be determined by City Engineer) a 1
million gallon capacity reservoir. This reservoir is required
to have an overflow elevation not exceeding 4010 feet above

Page 2 of 8 7-22-92 Project #92-064
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mean se=a level and this shall be construct 1 completely as
part of the Phase One Section C and D development and
coordinated with City of Bend.

3.4 DEVELOFER agrees no additional dwelling units shall be
connected to the distribution system until the reserveir is
complete and connected to the Outback Reservoir site
facilities and accepted by the City of Bend.

3.5 DEVELOPER shall construct a well and all regquired
appurtenances inciuding but not 1limited to the control
building and yard piping, and the Bridge Creek and Skyliner
Road transmission mains and complete distribution systems
prior to issuance of building permits for Phase Two. The well
shall be constructed to meet CITY and other applicable
regulations. DEVELOPER shall apply for the approupriate
permits, transfers and water rights for groundwater prior to
; the construction of the well. The City of Bend will assist
j DEVELOPER with this task. No building permite will be issued
5 for Phase Two until said facilities and documentaticon are
approved and accepted by the City of Bend.

3.6 DEVELOPER shall install pressure reducing wvalves at
locations approved by the City Engineer. These valves enable
pressure level 3 water to be delivered to pressure level 4
areas within the Broken Top development.

3.7 DEVELOPER shall develop the remaining phases of Broken
Top with distribution mains and these shall be constructed
with specific City approval and ccmple*ion of additional water
j service agreements.

DEVELOPMENT OF SEWER FACILITIES

f 4. DEVELOPER agrees to develop and install at DEVELOPER'S

5 expense, a sewer system including trunk mains, distribution mains,
temporary and permanent pump stations according to City Standards
and Specifications as follows:

4.1 DEVELOPER shall construct an on site gravity sewer
collection system to serve the entire Broken Top subdivision
except for the specific areas described below.

4.2 DEVELOPER shall construct an off site gravity sewer main
to transport sewage from the cn site collection system to the
trunk line located at the intersection of Simpson and 14th
Streets.

4.3 DEVELOPER has identified specific areas and elevations
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mean sea level and this shall be construct I completely as
part of the Phase One Section C and D development and
coorcdinated with City of Bend.
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3.4 DEVELOFER agrees no additional dwelling units shall be
connected to the distribution system until the reservoir 1is
complete and connected to the Outback Reservoir site
facilities and accepted by the City of Bend.

3.5 DEVELOPER shall construct a well and all required
appurtenances including but not 1limited to the control
building and yard piping, and the Bridge Creek and Skyliner
Road transmission mains and complete distribution systems
prior to issuance of building permits for Phase Two. The well
shall be constructed to meet CITY and other applicable
regulaticns. DEVELOPER shall apply for the appropriate
permits, transfers and water rights for groundwater prior to
the construction of the well. The City of Bend will assist
DEVELOPER with this task. WNo building permits will be issued
for Phase Two until said facilities and documentaticn are
approved and accepted by the City of Bend.

3.6 DEVELOPER shall install pressure reducing valves at
locations approved by the City Engineer. These valves enable
pressure level 3 water to be delivered to pressure level 4
areas within the Broken Top development.

3.7 DEVELOFER shall develop the remaining phases of Broken
Top with distribution mains and these shall be constructed
with specific City approval and completion of additional water
service agreements.

DEVELOPMENT OF SEWER FACILITIES

4. DEVELOPER agrees to develop and install at DEVELOPER'S
expense, a sewer system including trunk mains, distribution mains,
temporary and permanent pump stations according to City Standards
and Specifications as follows:

4.1 DEVELOPER shall construct an on site gravity sewer
collection system to serve the entire Broken Top subdivision
except for the specific areas described below.

4.2 DEVELOPER shall ceonstruct an off site gravity sewer main
to transport sewage from the on site collection system to the
trunk line located at the intersection of Simpson and 1l4th
Streets.

4.3 DEVELOPER has identified specific areas and elevations
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that may require the use of sewage lift stations. The CITY
regards sewage 1ift statlons as a ter~orary solution.
DEVELOPER agrees if lift stations are necessary, every attempt
will be made with subseguent development or phases to provide

’ gravity service to those lots using lift stations and abandon
those 1ift stations. However, DEVELOPER has identified one 12
unit multi-family area where the permanent sewer service
utilizes a lift station. CITY will allow this iift station on
the condition that the DEVELOPER agrees to install a single
1ift station, owned and operated by a homeowner's association
or other responsible entity which meets DEQ requirements to
serve this specific area.

4.4 DEVELOPER agrees that actual design of the sewer
facilities will be reviewed when the construction plans for
each phase of development are submitted and in accordance with
the City of Bend Sewer and Water Masterplan.

OTHER REQUIREMENTS

5. DEVELOPER shall construct the irrigation well and irrigation
distribution system for +he sole purpose of golf course and common
area irrigation only. Tnis well shall be developed, operated and
paintained by DEVELOPER at DEVELOPER'S expense and in conformance
with all applicable iocal, state and federal laws, rules and
regulations. No other wells shall be constructed within the Broken
Top property without the written consent of the CITY.

5,1 DEVELOPER shall comply with CITY to implement any measure
necessary to protect the irrigation well and the aquifer which
igs the source of the well water. These requirements are
described within Exhibit “C".

5.2 DEVELOPER shall not use the irrigation well for domestic
purposes Or connect ary irrigation lines to domestic service
iines or distribution mains. Oregon State Health division

requires a minimum separation of 1¢ feet between potable and
non-potable water lines.

5.3 DEVELOPER shall submit documentation accurately mapping

all of the private wells irrigation distribution lines and
other components of the irrigation system.

5.4 DEVELOPER shall not reduce the ultimate development

potential of the Broken Top subdivision below 675 dwelling
units.

5.5 The DEVELOPER shall receive the applicable credit and/or

page 4 of 8 7-22-92 Project #92-064
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recovery provided by City laws, rules and reguiations for the

following facilities constructed by DEVELOPER:

1. 1 MG reservoir approved and accepted by City of

Bend.

1 well approved and accepted by City of Bend.

1 transmission main approved and accepted by City

of Bend.

. Any distribution 1line that is determined to be
oversized, approved and accepted by City of Bend.

L3 wN

STANDARD CONDITIONS

The following standard conditions shall apply to DEVELOPER'S

sewer and water service.

6.1 DEVELOPER hereby consents to annexation of the Broken Top
Development property described by Exhibit "a". DEVELOPER
shall also forthwith sign a separate, perpetual consent
document.

6.2 DEVELOPER understands that the Broken Top development
will be annexed to the City of Bend at a time determined by
CITY. Until annexation, the development shall comply with all
City laws, rules, regulations and policies the same as if the
development were within the City limitse.

6.3 Service shall be supplied only through sewer and water
facilities constructed and installed to CiTY standards and
specifications. CITY'S Standards and Specifications may be
obtained from the Engineering Department. All sewer and water
facilities except DEVELOPER'S service connection lines shall
be the property of CITY (upon CITY'S acceptance in writing if
they are installed by someone other than CITY) and shall be
installed within public ways or CITY easements, which shall be
free and clear of all encumbrances and liens.

6.4 DEVELOPER shall promptly pay all charges for CITY sewer
and water service when due. Charges shall be as prescribed oy
the appropriate schedule, and charges may be changed from time
to time.

6.5 No other use of CITY sgewer and water services or
facilities except as provided in this agreement shall be
permitted without express consent of CITY.

Page 5 of & 7-22-92 Projoct #92-064
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6.6 DEVELOPER shall comply with all applicabie governmental
laws, rules and regulations including but not limited to CITY
ordinances, resolutions and the provisions of CITY water and
sewer policies as they now exist and as they may be changed
from time to time.

6.7 The person or firm doing the work shall maintain, durxing
the life of the contract, Construction Liability Insurance.
The coverage shall be in the amount of a one million dollar
coembined single limit for bodily injury liability and property
damage. The coverage shall apply to this work and that of any
subcontractor who perform work under this contract. DEVELOPER
sh#sll hold CITY harmless from any liability of any kind
resulting from this sewer and water master plan agreement.

6.8 Upon completion of the project DEVELOPER agrees to submit
to the CITY a statement of all costs incurred on the preoject
for record keeping purposes.

6.9 CITY will perform inspections only. DEVELCOPER is
required to provide City approved contractors to do testing,
chlorination and flushing. Overhead will be charged to

DEVELOPER on all labor and material performed by City that is
not covered by engineering fees.

6.10 DEVELOPER agrees to pay applicable Sewer and Water
General Benefit, Engineering and inspection fees in accordance
with City Sewer and Water Policies and Ordinances. No service
connection will be permitted until all applicable fees are
paid and additional service agreements are completed.

6.11 Applicant agrees to call 388-554C and schedule a
preconstruction meeting with City construction inspectors.
24-hour notice is required. MNo construction shall occar prior
to this meeting.

6.12 This sewer and water service agreement and sewer and
water service may be terminated by CITY for any failure to
comply with the terms and conditions of this agreement or the
CITY'S Sewer and Water Poclicy.

6.13 This agreement shall be binding upon DEVELOPER and
DEVELOPER'S heirs,; successors and assigns and shall be a
covenant running with the land.

Poege 6 of & 7-22-92 Project #92-064
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;5 DATED this gﬁ%ﬁz _day of ///{JQW - ., 1992,
- /T

/" BROKEN TOP LIMITED PARTNERSHIP
BY: BRowes TOP, 2yC,

v Wil T rid?

[RESIDENT 7

STATE OF OREGON )
)S8s.
County of Deschutes )

This instrument was acknowledged before me on ﬂAZLégﬁ, A,
7 —— / ) d
1992 by J/U! / ///zaww( A ﬂ/iﬁ?%g{zjﬂg( as ‘M?M#

of Broken Top Limited Partnership.

~_ DEBORAH §, McMAHON
CITY OF BEND NOTARY PUBLIC — CREGON

................................
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C)JD)C/Q?Q;

A parcel in Section 1 and the southeast quarter of the northeast quarter of
Section 2 and the northwest quarter of the northeast quarter and the northeast
quarter of the northwest quarter of Section 12 in Township 18 South and Range
11 East of the Willamette Meridian, Deschutes County, Oregon as shown on the
attached Exhibit A and fuily described as follows:

Commencing at the northwest corner of said Section 1; thence South 89°38°58"
East 2200.06 feet along the north line of said Section 1 to the point of beginning;
thence South 89°38'58" East 443.91 feet to a brass cap at the quarter corner
between Section 36 and said Section 1; thence South 85°46°S3" East 1403.40 feei;
thence leaving said north line 1945.25 feet along the arc of a 1230.0C foot radius
curve right (the long chord of which bears South 44°28°28" East 1748.77 feet) to
the east line of said Section 1; thence South 00°49°56" West 81.71 feet along said
east line to an aluminum cap at the north sixteenth corner between said Section 1
and Section 6; thence South 00°49°44" West 1325.07 feet to a brass cap at the
quarter corner between said Section 1 and said Section 6; thence South 00°30°37"
West 874.95 feet; thence leaving said east line 304.48 feet along the arc of a
1170.00 foot radius curve right (the long chord of which bears North 26°08’16"
West 303.62 feet); thence 209.60 feet along the arc of a 340.00 foot radius curve
right {the long chord of which bears North 85°58’48" West 206.30 feet); thence
South §66.43 feet; thence South 16°49°21" East 389.51 feet; thernice South 06°06°26"
East 333.46 feet; thence South 58°58°58" West 662.58 feet; thence South 79°56°20"
West 589.34 feet; thence South 80°34°09" West 324.54 feer, thence South
14°24’17" East 164.90 feet; thence South 73°53°36" West 848.36 feet; thence North
70°41°26" West 1197.32 feet; thence 1019.41 feet along the arc of a 1305.00 foot
radius curve left (the long chord of which bears North 25°58°51" West 993.69 feet);
thence North 48°21°33" West 394.54 feet; thcnce North 38°17°25" East 20.03 feet;
thence North 48°21°33" West 61.52 feet; thence 1167.43 feet along the arc of a
2326.00 foot radius curve right (the long chord of which bears North 33°58'50"
West 1155.21 feet); thence 997.41 feet along the arc of a 2680.00 foot radius curve
left (the long chord of which bears North 30°15°49" West 991.65 feet); thence
North 14°18°05" East 290.00 feet; thence North 56°10°22" East 1104.96 feet; thence
North 76°33'34" East 704.07 feet; thence 619.24 feet along the arc of a 551.00 foot
radius curve right (the long chord of which bears North 42°24’35" East 587.16
feet); thence North 74°36’20" East 128.81 feet; thence 248.27 feet along the arc of
a 455.00 foot radius curve left (the long chord of which bears North 58°58°26" East
245.20 feet); thence North 03°06°41" East 438.31 feet to the point of beginning.
Contains 498.87 acres.

" REGISTERED
PROFESSiONAL

JULY 18, 1980
~UERRY C. POWELL
% 1919

N
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- To: Deberah McMahon, City of Bend Development Services

From: Dave Alden(-/% 4,«'

Subject:  Broken Top Well Protection

In response to your request, I've enclosed a copy of the April 15 letter from me to
Jack Wanichek on well protection, as referenced in my memorandum of July 2.
Please call if you have any questions.

@@@ Enclosure as noted

DAVID EVANS AND ASSOCIATES, INC. B\chdxl \cor091 daa
ENGINEERS, SURVEYORS, PLANNERS, LANDSCAPE ARCHITECTS

OFFICES IN OREGON, WASHINGTON AND CALIFORNiA .

709 N, WALL STRUET. SUTTE 102

BEND. GBEGON 977012712

(503) 389-7614




o fef OTRAYL T R 5

: . 204 - gr24

29 =
April 15, 1992 31 0435 CHDX14/11.3

P
Mr. Jack Wanichek B
City of Bend Public Works
1375 Forbes Road
Bend, OR 97701

Subject:  Broken Top Golf Course Wellhead Protection

Dear Jack:

The Broken Top Limited Partnership has researched the issue of wellhead
protection. Based on that research, Broken Top has agreed that protection of the
Broken Top Golf Course irrigation well is a reasonable expectation for the City.
However, Broken Top believes that wellhead protection can be provided
effectively by Broken Top. Therefore, the following plan for wellhead protection
has been prepared and will be impiemented,

1) The wellhead will be enclosed in a secure building to prevent unauthorized
entry.

2) The well-house floor will be a concrete slab with a water-tight seai around
the well-casing. »

3) The well-house floor will drain to a sump.

4) The well pump will have an air-vacuum break valve located a minimum of
three feet above the floor.

5) There will be no potential contamination sources (PCS) within 100 feet of
the well.

6) The ground around the well-house will be graded to drain away from the
well-house.

7} A French-drain will be installed around the well-house. This drain wili
convey potential flows into the irrigation lake.

8) No paved surfaces will be permitted within 100 feet of the well-house.

9) The irrigation lake will be lined to limit le: kage.

DAVID EVANS AND ASSOCIATES. INC. S el d\cor040.das
ENGINEERS. SURVEYORS, PLANNERS, LANDSCAPE ARCHITECTS
QFFICES IN OREGON, WASHINGTON AND CALIFGRNIA
; "09 N WALL STREET. SUTTE 102
5 BEND. OREGON 9™ 012712
(303) 389-614
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Mr. Jack Wanichek i
City of Bend Pubiic Works
April 15, 1992
Page 2

10) The weli will be constructed to applicable state standards for irrigation
wells.

11) The well will not be useqd for potable water.
12) The City will be allowed access to review compliance with this plan.

I expect this plan to be acceptable to the City. Please cail if you have any
questions.

Sincerely,

. DAVID EVANS AND ASSOCIATES, INC.

=

G 4 -\‘“\...
e e vssenrt”

s

David A, Alden, P.E.
Project Manager

copy:  Paul Eiserberg

&chdxid\cord40.daa
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PREPARED FOR:

o BROKEN TOP LIMITED PARTNERSHIP
225 N.W. FRANKLIN, SUITE B
BEND, OREGON 97701

PREPARED BY:

DAVID EJANS AND ASSOCIATES, INC.
709 N.W. WALL STREET, SUITE 102
BEND, OREGON 97701
TELEPHONE: (503) 339-7614
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General

The Broken Top Planned Unit Development will be a residential development near
Bend, Oregon. The location is approximately two miles west of downtown Bend. The
development will include 502 single-family homes sites and 173 multi-family units, for a
total of 675 dwelling units. The development will also include an 18-hole goif course,
golf clubhouse, administration building, golf maintenance facilities, and other recreational
amenities. Broken Top is being developed by the Broken Top Limited Partnership, with
Cascade Highlands, Inc. as the general partner.

The Broken Top site adjoins a segmen: of the Bend City limits. Most of the property is
located within the Bend Urban Growth Boundary (UGB). (The only exception is a
portion of the golf course.) Eventual annexation of the site by the City is expected.
Therefore, integration of the Broken Top water and sewer facilities with City facilitfes is
appropriate and anticipated.

Proposed Land Use

Broken Top will be a Planned Unit Development (PUD). Several land-use permits have
been issued under the ordinances of Deschutes County. These permiis inciude
conditional use approvals for the golf course and PUD master plan, comprehensive plan
amendment approvals for relocation of the UGB, Mt. Washington Drive, an industrial
park reserve, and a park reserve, an associated zone change approval, and tentative plat
approval. The tentative plat approval and approval of a revision to the master plan were
approved by Deschutes County Community Development on February 20, 1992.

Broken Top constructicn began with clearing of the golf course and roads during March
1992. Construction of the or-site water and sewer facilitics and the off-site sewer trunk
should begin during June 1992. Construction of the Outback reservoir should begin
during August 1992. Construction of the Outback well and transmission main should
begin during the winter of 1993.

Broken Top will be constructed in six phases over five years. This water and sewer
master plan considers development both of Broken Tep and of the adjoining lands as
described below.

Adjoining Lands

The undeveloped areas surrounding Broken Top were evaluated to determine which
areas had water or sewer needs that should be met with facilities developed for Broken
Top. There were seven areas that were considered. These areas are shown on Figure 1

Fage i-1 S\chdxws\sectionl
g
June 17, 1992
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after this section. The areas, and the extent to which it was determined that each should
be integrated with Broken Top, are described below:

¢ The first area is a small triangvlar-shaped area of approximately 7.6 acres northeast
of Broken Top. The area is owned by the Broken Top Limited Partnership, but is
separated from the Broken Top PUD by Mt. Washington Drive. The parcel has
been named Parcel Z. The zoning is RS.

It was determined from the topography of the parcel that both water and sewer
facilities for Broken Top should consider the eventual development of this property.
The elevation of the property places it within City Pressure Zone 3. The City is
currently unable to serve Zone 3 in the vicinity of the site. The first facilities to
serve Zone 3 will be the Broken Top facilities. Therefore, tie transmission line. at
City direction, will be sized at 16 inches to accommodate this area. However, the
initial sizing of the well and reservoir will not include this area. As the topography
of the property slopes toward Broken Top, sewer sizing will include this area.

Due to several factors, it was expected that this area would be developed to the
minimum allowable density. These factors include the zoning, the moderately steep
topography of the site, and the general development pattern of the area.
Consistent with the City’s direction on density calculations from the April 6, 1992
memorandum from Mike Byers, the expected number of singie-family units ‘was
calculated to be 17.

¢ The second area is a portion of the parcel, formerly owned by William Miller, north
of Broken Top. This parcel is bounded by Broken Top on the south and Skyliners
Road on the north, and is described here as "North Miller". Considered here is the
eastern portion of North Miller, which is within the UGB and zoned RS. This area
contains 128 acres. Through a recent transaction, this land is now owned by a
corporation affiliated with Cascade Highlands, Inc.

It was determined from the topography of the parcel that both water and sewer
facilities for Broken Top should consider a portion of the development of this
property. The elevation of this area makes it almost entirely within City Pressure
Zone 3. {A small area is within Zone 4, and an even smaller area is within Zone 2.
However, the Zone 2 area is close in elevation to the upper limit of Zone 3 and it
was assumed that it will be served from Zone 3.) Therefore, the transmission line ,
at City direction, will be sized at 16 inches to accommodate this area. However,
the initiai sizing of the well and reservoir will not include this area. The area drains
partially toward Broken Top, with the larger area draining toward the west and
north. This latter drainage is into an area targeted by the City for the Skyliner
Interceptor sewer. It was estimated that one-third of the area slopes toward
Broken Top.

CN
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Due to the moderate to steep topography of the site, it was expected that this area
would be developed to the minimum allowable density. Consistent with the City’s
direction on density calculations, the expected number of single-family units was
calculated to be 294. This number of units was considered in the Broken Top
water master plan. Under the estimate that one-third of the site drains toward
Broken Top, it was assumed that 98 dwelling units would have sewer flow directed
through the Broken Top facilities.

¢ The third area is the remainder of Miller North. This area, which contains 45 acres,
is zored UAR-10 and is primarily outside of the UGB. It is expected that the
development of this area will be integrated with the development of the Cascade
Highlands Remainder parcel. The development of Cascade Highlands Remainder,
and the extent to which that parcel wili be integrated with the Broken Top water
and sewer facilities, is described below.

¢ The fousth area is 2 parcel of approximatiely 18 acres east of Parcei Z. The zoning
for this parcel is also RS. The parcel is owned by Daniel Altman, who has
previously made application for a development named Golden Butte. The
application was denied because of a concern over strect access to the site.
However, Altman is attempting to secure alternative site access through
negctiations with the Broken Top Limited Partnership. Therefore, the Golden
Butte applications may be resubmitted scc..

It was determined from the topography of the parcel that the water facilities, but
not the sewer facilities, for Broken Top should consider the eventual development
of Golder Butte. The elevation of the property places it within City Pressure Zone
3. The City is currently unable to serve Zone 3 in the vicinity of the site. The first
facilities to serve Zone 3 will be the Broken Top facilities. Therefore, the
transmission line , at City direction, will be sized at 16 inches to accommodate this
area. However, the initial sizing of the well and reservoir will not include this area.
The topography of the parcel slopes toward the Overturf Butte subdivision.

Overturf Butte has City sewer services, and has additional sewer capacity available.
Therefore, the Golden Butte sewer should not connect with Broken Top.

In the previous application, Golden Butte contained 64 single-family units. It is
expected that this number would again be used for a Golden Butte re-application.
This number of units was considered in the Broken Top water masier plan.

* The fifth area is a portion of the original Cascade Highlands, Inc. parcel that
remained after Broken Top and Parcel Z were conveyed to the Broken Top
Limited Partnership. This parcel has been named Cascade Highlands Remainder.
The porticn considered here is the area zoned RS located southwest of Broken
Top. The area contains 22 acres.
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It was determined from the topography of the parcel that the water facilities for
Broken Top should consider the eventual development of this property. The
elevation of this area places it within City Pressure Zones 3 and 4. The Zone 4
area cculd be served by the City with existing reservoirs. However, the area is at a
distance from any existing City facilities. Therefore, the transmission line , at City
direction, will be sized at 16 inches to accommodate this area. However, the initial
sizing of the well and reservoir will not include this area.

It was also determined that sewer service could be provided from facilities
constructed for Broken Top, but not passing through Broken Top. Specifically, a
sewer line extended south on Mt. Washington Drive, and used to convey sewer
flows from the southern portion of Broken Top could be extended to pass south of
Broken Top and serve this area. This sewer would lie with a proposed roadway
from Mt. Washington Drive to this area, passing between Skyline Park and the
Broken Top Golf Course. The Broken Top sewer master plan allows capacity for
this eventual extension.

Due to several factors, it was expected that this area would be developed t0 the
minimum allowable density. These factors included the zoning, the moderately
steep topography of the site, and the general development pattern of the area.
Consistent with the City’s direction on density calculations, the expected number of
single-family units was calculated to be 51. This number of units was considered in
the Broken Top water master plan. These units were included in the Broken Top
sewer master pian. '

¢ The sixth area is the remaining area of Cascade Highlands Remainder. This area,
which contains 1,175 acres, is zoned UAR-10 and is outside of the UGB.
(Including the 45 acres of UAR-10 zoning from the Miller North parcel, the total

_ area to be considered is 1,220 acres.) At present, the allowable density on this

property is low (one dweiling unit per ten acres). Also, the City is not allowed to
provide service to areas outside the UGB. However, eventual development of the
area to a greater density is likely, as is the inclusion of the area within the UGB.
Therefore, potential provision of water and sewer services to the area was
considered.

With regard to water, it was noted that the parcel lies significanily nearer the
Outback parcel that does Broken Top. Due to this proximity, and the uncertainty
in the eventual development density, it was decided that the water needs of this
area could be better served by a new water system developed at the time the area
is developed. This later system could be interconnected with the Broken Top water
system. Therefore, o units in the Cascade Highlands Remzinder area were
included in the Brok=n Top water master plan.
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With regard to sewer, approximately 475 acres lie northwest of a ridge that bisecis
the area in a northeast-southwest direction. The area northwest of the ridge will
drain into the Skyliner Interceptor proposed by the City and therefore would not be
integrated with the Broken Top sewer system. The remainder of the area,
approximately 745 acres in size, could be served by sewer facilities through Broken
Top. At the minimum density as mandated by the City, the minimum density on
the total area would be 2,806 dwelling units. Assuming that the dwelling unit
density would be uniform over the parcel 1,714 dwelling units would be located
within the same drainage basin as Broken Top. For this master plan, it is assumed
that sewer service for this area would be provided through the line to be extended
south of Broken Top.

-
RIS e

¢ The seventh area is the parcel, formerly owned by William Miller, south of Broken
Top. This parcel is bounded by Cascade Highlands Remainder on the north and
west, the First-on-the-Hill subdivision on the south, and Cascade Junior High
School on the east. It is described here as "South Miller". This area contains 75
acres and is zone RS. Through a recent transaction, this land is now owned by a
corporation affiliated with Cascade Highlands, Inc.

It was determined from the topography of the parcel that the water facilities for
Broken Top should consider the eventual development of this property. As with
the portion of Cascade Highlands Remainder zonsd RS, the elevation of this area
places it within City Pressure Zones 3 and 4. The Zone 4 area could be served by
ihe City with existing reservoirs. However, the area is at a distance from existing
City facilities. Therefore, the transmission line , at City directicn, will be sized at 16
inches to accommodate this area. However, the initial sizing of ths well and
reservoir will not include this area.

For this master plan, it is assumed that sewer service for this area would be
provided through the iine to be extended south of Broken Top.

Due to the zoning and topography of the site, it was expected that this area would
be developed to the minimum allowable density. Consistent with the City’s
direction on density, the expected number of single-family units was calculated to be
173. This number of units was considered in the Broken Top water and sewer
master plan.

Summing the dwelling unit counts described above, a total of 599 dweiling units beyond
Broken Top are addressed in the water master plan. However, only the transmission
capacity is provided for these units. (The capacity is provided by the 16-incli main to be
provided at City direction.) The tentative sizing of the well and reservoir will not
accommodate sny units beyond Broken Top. For the sewer master plan, the additional

units considered are 2,053.

ey

-
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The assumptions regarding the number of units that should be accomimodated through
) the Broken Top water and sewer facilities are summarized in the table below.

Scope of Study

This master plan assesses the needs for new water and sewer facilities to serve both
Broken Top and the additional dwelling units described above.

In considering the potential water facilities, the total anticipated usage of Broken Top
was calculated. This expected usage was used to estimate water supply needs relative 10
source capacity, Teservoir capacity, and transmission and distribution capacity for
domestic, fire, and emergency needs.

Golf course irrigation wili be provided by a separate well and distribution system. The
well already has a state groundwater permit and is being constructed. The goif course
irrigation system wili not be incorporated with the domestic water system and will also
serve to irrigate limited areas of common landscaping adjoining the goli course.

In considering the potential sewer facilities, the tota! anticipated sewer effluent from
Broken Top and the appropriate surrounding areas was calculated. This expected usage
was used to estimate sewer system needs for internal coliection system, new off-site
facilities, and capacity of existing off-site facilities.

The preferred configur.iion of the new facilities needed to serve Broken Top was
assessed. These facilities will include a new well and reservoir west of Broken Top on a
parcel which the city has acquired, a water transmissicn line from the new reservoir o
Broken Top, a new water distribution system within Broken Top, a sewer collection
system within Broken Top, and an off-site sewer trunk to convey the collected eifluent
into existing city facilities.

The study is prepared under the water and sewer planning guidelines established by the
City of Bend Utility Systems Master Plan, which is in final draft form and is expected to
be completed in July 1992.
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Table 1 - Assumptions on Adjoining Areas

Area

Totat Number of
Dwelling Uniis

Comment

Number of Units
Coneldared in
Broken Top Water
Msater Plan

Come ant

Numibrer of Unita
Accommodated In
Eroken Top Sewer
Maetar Plan

Comments

Broken Top

502 SF
173 MF

802 SF
173 MNP

502 8F
173 MF

Parcel £

17 BF

Minimum density

17

17 8F

North Miller with
RS Zoning

204 8F

Minimum density

294 6F *

a8 SF

Approximataly 1/2
of sarcel dralng
toward Broken
Top

North Miller with
UAR-10 Zoning

Combined with
Cascady Mighlands
Remainder zoned
UAR-10

Golden Butts

64 SF

Guged o0
developer's
previcus
application

BASF

O SF

Parcel drains
toward Overtuif
Butte subdivision

Cascade
Highlands
Remainds: Zoned
RS

81 SF

Minimum dorally

5\ SF T

51 6F

Sewer capabiiity
can be provided
through Broken
Top or thraugh
altsrmative
alignaient. This
studly asgum:s
Broken Top, but
may be
reconsidered in
future.

Cascade
Highlands
Remainder Zonad
UAR-10

2,806 SF

Includes Milier
North Zoned UAR-
10.

Only uniis allowed
undsr current
Zoning aje
included.
Adcitional dansity
can ba ssrved
mors flexibly by
naw faciiities from
Outback parcet.

1714 $F

Baged on
conceptual pian,
Sewer capability
can by provided
through Broken
Yop or thiough
altemative
alignment. This
Broken Top, bit
may be
reconsidarad in
future.

South Miller

173 8F

Minimum denaliy

1738F *

173 8F

Sewer capability
can be provided
through Broken
Top or through
alternative
alignment. This
study assumed
Broken Top, bt
may be
raeonzidered in
future.

TOTAL

3,807 SF
172 MF

1,101 SF
173 MF

o . Units are accommodated for transmission only. Additional source and

SF « Single-Family, MF - Muiti-Family

2,557 8F
173 MF

T

d above the i !

T T

lculatad tn the master plan,

will he requi
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- Broken Top Planned Unit Development 379 =« (3448
Water and Sewer System Master Plan -
Section 2 - Water System

General

The development of the property owned by the Broken Top Limited Partnership, and
adjoining parcels, will require off-site facilities. These facilities wiil include three
components of water systems; source, storage, and transmission.

The City of Bend has stated that current City sources are inadequate to serve Broken
Top. Furthermore, much of Broken Top is within City Pressure Level 3 and the existing
City system cannot provide gravity service tc Pressure Level 3 in the area of Broken Top.
Therefore, the City Public Works staff has proposed, aad the Broken Top Limited
Partnership has generally concurred, that Broken Top develop new facilities, including
water source, storage, and transmission, to produce additicnal water supply and to
provide gravity service within Pressure Zone 3. The City has anticipated, and Broken
Top Limited Partnership has concurred, that the new source will be groundwater. The
City has identified and procured a parcel approximately 1.9 miles west of the northwest
corner of Broken Top. This parcel is called the Outback parcel and is shown on the
master plan drawing following this section. The City has directed that the new well and
reservoir be located on the Outback parcel. A transmission line would convey the water
from that parcel to the Broken Top .perty and then to existing City facilities.

In analyzing the need for new facilities, three cases were considered. The first case was
the development of the first phase of Broken Top, which will comnsist of 145 dwelling
units (109 single-family units and 36 multi-family units), and the clubhouse and
administration building. This is described as Broken Top Phase 1 Development. The
second case was the Broken Top Complete Development. This will consist of the
complete development of Broken Top, which is an additional 530 dwelling units (393
single-family units and 137 multi-family units) beyond the Phase 1 units. The third case
was the development of the additional properties that adjoin Broken Top and will share
tranemission capacity as described in Section 1.

The Broken Top Limited Partnership will construct a water systera that complies with
existing City of Bend standards. The system will be designed and constructed to integrate
with existing and planned City facilities. The Broken Top Limited Partnership intends to
transfer ownership of the new facilities to the City after construction. The City is
expected to maintain and to operate the facilities as a part of the City water system.

The new water source will not be used for goif course irrigation or irrigation of common
landscape features adjoining the golf course. Cascade Highlands, Inc. has received a
permit from the Oregon Water Resources Department for a new well to be located
within the Broken Top property which will be used for these irrigation purposes.

&
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Broken Top Water and Sewer Mas?e - Plan
Section 2 - Water System (cont'd) 379 = 0449

Summary

The Broken Top Complete Development can be served effectively by a system consisting
of a new well and reservoir at the Qutback site, with a transmission main from the
Outback reservoir to the Overturf Butte Reservoirs.

Previous Studies

There are numerous previous studies of the City of Bend water systems. Coincident with
this report, David Evans and Associates, Inc. is preparing an updated water system
master plan. This updated master plan, which is referred to as the City Master Plan, is
scheduled for completion in July 1992.

Preparation of the City Master Plan and the Broken Top Water Master Plan have been
coordinated. However, many of the density assumptfons differ between the two reports.
The differences are due to the additional site specific considerations that were included
in the Broken Top land-use master plan. The land-use master plan densities will be used
for the Broken Top water master plan.

Design Criteria

The design criteria used for this Master Plan foilow standard engineering practice and
the City Master Plan. Many of the criteria in the City Master Plan and the Broken Top
Master Plan are identicai. As described in the City Master Plan, the criteria were
established with consideration to Insurance Services Office (1.S.0.) requirements and
historical consumption data for Bend. The design criteria are as follows:

1. As irrigation of the golf course and limited common-area landscaping will be
provided by a private system owned by the developer, these flows were disregarded
in facility sizing.

2. Maximum day consumption will equal 1,990 gallons per day per dwelling unit
(gpd/du) for single-family homes and 1,420 gpd/du for multi-family units. (These
rates are from the City Master Plan. For the single-family units, the daily rate
represents approximately 750 gallons per capita per day (gpcd) for an average
occupancy of 2.65 persons per unit. For the multi-family units, the daily rate
represents a typical use of 750 gped for an average occupancy of 1.9 persons per
unit.)

3. Within Broken Top, the dwelling units will be assumed as 502 single-family units
and 173 multi-family units, as presented in the Land-Use Master Plaa. In the
adjoining areas, ail of the units are assumed to be single-family.
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4, Maximum fireflow within the Cascade Highlands Ultimate Development will be
2,000 gallons per minute (gpm). This flow is based on a single fire at the
clubhouse. (Alternative assumptions for dwelling units fires would result in lower
fireflows.) The design duration of the clubhouse fire is two hours.

5. On the maximum day, the peak flow rate is 40 percent greater than the average
rate.

6. The maximum velocity in the water mains will be 6 feet per second (fps), based on
peak rates during maximum day usage, except during fireflows, when velocities up
to 8 fps are acceptable, based on fireflow plus average rate on maximumn day usage.

7. Storage capacity will consist of peaking, emergency, and fireflow storage.

8. Peaking storage will be based on four hours of demand at the difference between
the peak rate and average rate on the maximum use day.

9. Emergency storage will be based on 400 gpd/du for one day.

10. At City direction, a storage requiremcm of 1,700 gallons per single«familv dwelling
unit and 1,260 gallons per multi-family dwelling unit will used in lieu of the above
criteria.

11. Storage and source requiremients will be based only on the 675 dwelling units
within Broken Top plus other uses within Brocken Top. However, the City directed
that transmission be sized in accordance with the City Utility Master Plan.

12. Source capacity will be such that the reservoirs will be refilled at the maximum day
flow rate.

Existing Facilities and Connection Points

The water system facilities constructed for the Broken Top Project will connect with
existing City of Bend facilities at two points during the development of Broken Top. A
third connection is anticipated during the development of the adjoining properties. The
first connection will be at the Outback Reservoir site. A connection, the configuration of
which will be determined during design, will allow water being conveyed in the Bridge
Creek Aqueduct system to be delivered into the Outback Reservoir. This
interconnection will allow Bridge Creek water to be utilized within Broken Top when the
flow of the Bridge Creek Aqueduct is not fully required within the present City service
arcas. It is ot expected that water from the Broken Top well will be conveyed into the
Bridge Creek Aqueduct system.
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The second connection will be between the Pressure Zone 4 system within Broken Top
and the Pressure Zone 4 facilities in the adjoining Overturf Butte subdivision. This
connection will reinforce deliveries within Overturf Butte and will prevent the Broken
Top Pressure Zone 4 system from being a dead-end system.

One final connection into the existing City facilities is anticipated during development of
the adjoining properties. Capacity will be provided in the southern Broken Top water
main to provide eventual service to the parcel described as South Miller. It is anticipated
that the South Miller system will be interconnected with the existing City facilities within
the West Ridge subdivision during development of the South Miller parcel.

Finally, if the Cascade Highlands Remainder parcel west and south of Broken Top is
developed with City water, that system would include interconnections with the Broken
Top system.

Water Facility Construction Phasing

The Brokea Top Limited Partnership has concurred that the Broken Top Complete
Development will require the off-site facilities generally described above. However, the
Fartnership has noted that the estimated construction cost of these facilities is a major
expenditure in addition to the off-site sewer and road costs required by the City and
Deschutes County.

Therefore, the Partnership proposes that water service to Broken Top Phase I be
provided from the Bridge Creek Aqueduct. The Partnership would provide the storage
capacity calculated below with the construction of Phase I. The additional storage would
allow the miore efficient use of the Bridge Creek Aqueduct, allowing service to Phase I
without detriment to other City customers. In addition to the reservoir, the Partnership
would construct the segment of the off-site transmission line from Broken Top to the
existing Bridge Creek Agueduct.

The Partnership proposes that up to fifty building permits can be issued within Broken
Top Phase I prior to the completion of the reservoir and aqueduct connection. The

‘reservoir and aqueduct would be complete before the fifty-first building permit is issued.

The Partnership expects to provide assurances, presumably through bonding, that the
other off-site water facilities will be constructed with Phase IL

The Partnership proposes that all other off-site water facilities required for the Broken
Top Complete Developmeat would be constructed at the initial development of the
Phase II areas within Broken Top and that no building permits within Phase II be issued
until the improvements are complete.

i
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Within the boundaries of Broken Top, ii is expected that water mains will be constructed
as the individual residential phases are developed. However, it is expecied that
, negotiations with the City will be pursued to determine which facilities will be required as
i each phase is developed.

Water Service Pressure Levels

The Broken Top project, and all adjoining properties with one small exception, are in
areas defined by the City Pressure Zones 3 and 4. (The only exception is & small area
within North Miller that is a few feet above the upper limit of Pressure Zone 3.
However, this area is anticipated to be occupied by ro more than one or two homes. It
is expected that the City will approve service to these homes from Pressure Zone 3
facilities.)

The water delivered from the Outhack Reservoir will be at Pressure Zone 3 pressures.
Therefore, the entire property can be served without a booster pump system. Several
pressure reducing stations, as shown on the water master plan drawing, will be requircd
to serve the areas within Pressure Zone 4. With the exception of the connection into the
Overturf Butte subdivision, the connections between the Broken Top water system and
existing City water facilities will be at Pressure Zcne 3 pressure levels.

Facility Sizing

Sizing of the Outback to Overturf transmission main, the Outback Reservoir, and the
Outback well will be as described below:

Transmission Main

Maximum Day Use (Broken Top Complete Development) = (502 S.F. DU’s x
1,990 gpd/du) + ((173 MF DU’s x 1,360 gpd/du) = 1.23 millions gallons per day
MGD)

quivalent Flow for Maximum Day Use = 1.23 MGD + 24 hours/day + 60
minutes/hour = 850 gpm

Peak Rate on Maximurni Day = 1.40 x 850 gpm = 1,190 gpm = 2.65 cfs

At 6 fps, Pipe Area = 2.65 cfs + 6 fps = 0.442 ft?

Pipe Diameter = (4 x Area + )" = (4x 0442 ft* + )" = 075 ft = 9.0 in
Pipe Diameter = 10 inches

Equivalent Flow for Maximum Day Use Plus Fireflow = 850 gpm + 2,000 gpm =
2,850 gpm = 6.35 cfs

At 8 fps, Pipe Area = 6.35 cfs + 8 fps = 0.794 ft*

Pipe Diameter = (4 x Area + 7)"* = (4 x 0.794 f* + )" = 1.005 ft = 12.06 in
Pipe Diameter = 12 inches

Select a 12-inch main. However, at City direction, a 16-inch riain is to be
constructed to be consistent with the City Master Plan, with a recovery
agreement for the incremental cost above the 12-inch main. The additionai
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diameter adds approximately 80 percent to the pipe cross-sectional area, and
therefore approximately 80 percent to the flow capacity. Depending on the
configuration of the adjoining property, the additional capacitv will likely be
sufficient for the adjoining property. This tentative conclusion should be checked
when the adjoining configuration is established.

Storage
Total Storage = 502 S.F. DU’s x 1,700 gallons + 173 M.F. DU’s x 1,360 gallons =
1,088,000 gallons. .

Select a reservoir of 1.0 MGD

~ (Note: If the Partnership chooses to provide a reservoir with capacity greater than
1.0 MGD, the additicnal capacity shall be applied to other developments, urder the
same criteria as used here. The developments to which the additional storage
should apply will be determined by the Partnership.)

Scurce
Source = 1,000,000 gallons < 24 hours + 60 minutes/hour = 695 gpm.
(Note: As above, if the Partnership chooses t0 provide a source with greater
capacity, the additional capacity shall be applied to other developments, under the
same criteria as used here. The developments to which the additional siorage
should apply will be determined by the Partnership.)

Source Pumping Facilities

Under the ultimate development of the Broken Top water system, the only anticipated
pump will be the well pump. That pump will be sized to deliver the 695 gpm well flow
calculated above to the Outback Reservoir. No other pumps will be required within the
system.

Storage

Storage of the ultimate development of Broken Top will be provided by a single bolted-
steel reservoir located on the Outback parcel. As calculated above, the anticipated
capacity of that reservoir will be 1.0 million gallons. Details of the reservoir construction
and location will be deternined during design.

The maximum elevation within the Ouiback parcel is approximately 3,980 feet. It also

. noted that the target overflow elevation for 2 reservoir serving City Pressure Zone 3 is
4,010 feet. Tt is agreed by the Partnership that the overflow elevation will be met.

Transmission Mezin

The Broken Top transmission main will convey water from the Outback Reserveir to
Broken Top. The City has directed that the transmissicn main be located in the
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Skyiiners Road right-of-way, outside of the pavement section, to the intersection of
Skyliners and Mt. Washington Drive. From that intersection, the main would be
constructed under the Mt. Washington Drive pavement io the intersection of Mt.
Washington Drive and Simpson Averue. The Broken Top water system will connect to
the transmission main at two points. The first is near the point at which the transmission
main enters the Broken Top property from the north. The recond is at the termination
of the ma:n.

The transmission main will be of ductile iron construction and will have a diameter of 16
inches as directed by the City. Construction details will be determined during design.

Distribution Mains

Consistent with City policies, the distribution within Broken Top will be comprised of
primary loops of 12 inch diameter ductile iron pipe, with secondary loops of 10-inch
ductile iron pipe and short segments of 8-inch and $-inch ductilz iron pipe as noted on
the master plan drawing. Construction will be according to City of Bend ‘policies.
Construction details and exact routing of water mains will be determined during design.

As noted previously, three pressure reducing stations will be required to serve the
Pressure Zone 4 areas within Broken Top. The pressure reducing stations will be
constructed according to City policies and will be located as shown on the master plan
drawing.

City of Ber.d Water System Policies

The Brocken Top Limited Partnership wili comply with all relevant City of Bend water
system policies. It is expected that the City will assist in the application for the water
right for the groundwater source at the Outback site.

City of Bend Responsibiiities

The Parinership, with assistance from the City of Bend, will be responsible for procuring
all necessary rights-of-way and easements for the off-site facilities and for securing a
groundwater permit from the State of Oregon. The City will attempt to transfer a
groundwater permit from another site to the Outback site.
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General

Sewer flows from Broken Top will be produced by 675 on-site dwelling units, by the
. common facilities within Broken Top, including the clubhouse and administration

: building, and by 2,053 off-site dwelling units and common facilities that will be located on
land adjoining Broken Top. The sewer flows will be delivered into existing City of Bend
sewer facilities for conveyance to the City wastewater treatment plant. In accordance
with City policy and to the extent possible, sewer collection is to be by gravity line.

£ Summary

Most of the Broken Top site can be served by a single off-site main, located in the
Simpson Avenue right-of-way between the Broken Top property line and 14th Street.
(As described below, a smali area near the northern boundary of Brcken Top can be
more cffectively served by a connection to the proposed Skyliner Interceptor.) This
Simpson Avenue off-site sewer main, which will be 18 inches in diameter, will connect to
the existing City sewer system at a manhole on the east side of 14th Street at the
intersection with Simpson Avenue.

Based on a review of the analyses in the draft City of Bend Utility Systems Master Plan,
the capacity of existing City sewer facilities will not be overloaded by the addition of the
Broken Top flows. (The City has concurred with this analysis.) Therefore, no
modifications are required to existing facilities during the development of Broken Top.
However, the development of the areas adjoining Broken Top will provide additiona!
load on the existing mains, which may require system improvements. The capacity of the
existing system shouid oe re-evaluated when the development configuration of the

adjoining parcels is more fully known.

Within Broken Top, virtually all areas car be served by gravity sewer. Many of the sewer
lines can be 8-inch lines, witk an 18-inch line in Simpson Avenue and Mt. Washington
Drive, and one short segment of 10-inch line. Based on preliminary calculations, the
results of which are shown on the Sewer Master Plan map, much of Broken Top can be
served by gravity sewer lines buried at depths of less than 15 feet. However, a segment
of line along Flynn Loop will require burial of up to 20 feet.

Two areas cannot be served hy gravity sewer. The first is a multi-family area near the
east boundary. of Broken Top. This area is up to 15 feet lower in clevation than the
proposed invert of the Simpson Avenue sewer at the Broken Top boundary. Lowering of
the sewer to serve the multi-family area by gravity would require sewer excavations of up
i 30 feet. It was therefore decided that lift station service for this multi-family area
would be the reasonable engineering solution. Based on preliminary concepts, this area
is estimated to contain up to 12 dwelling units. It is expected that a single lift station,

Page 3-1 8\chdxws'section3
June 18, 1992




Via - 0745

Broken Top Water and Sewer-Master Plan o
Section 3 - Sewer System (cont’ 319 =456

owned and operated by a homeowners association would be required. The City has
concurred with this lift station.

. The second area requiring a lift station is the area near the north boundary of Broken
i Top described above. If the Skyliner Interceptor is not completed prior to development
e of this area, a temporary lift station will be required to deliver the sewer flow into a
gravity line.

Previous Studies

The previous study that was most pertinent to this master plan was the soon-to-be-
completed City of Bend Utility Systems Masier Plan. This report is referenced below as
the City Master Plan.

Design Criteria

The design for the sewer facilities will be based on the recommended design parameters
presented in the City Master Plan. The City Master Plan has smended the previous
design criteria found in the Phase II Sewer Study to reflect historical sewer flows in
Bend. These amended design criteria are as follows:

Total Design Flow = Q, = Q; + Q, + Q, +
where, Q, = Domestic flow

Q, = Non-domestic flow

Q, = Point source flow

Q, = Infiltration/Inflow allowance

il

The components of the Total Design Flow are further evaluated as follows:

¢ Domestic flow is estimated as 125 gallons per capita per day (gpcd). The average
dwelling is estimated to have 2.3 occupants. Both values are from the City Master
Plan.

¢ There will be no non-domestic flow within Broken Top.

¢ The cnly sources of point source waste will be the clubhouse, administration
building, golf course restrooms, and golf maintenance building. The anticipated
sewer flows from these facilities are calculated according to design standards from
the Oregon Department of Environmental Quality (DEQ).

¢+ [nfiltraticn/inflow is estimated to be 225 gallons per acre per day (gpad). This value
is from the City Master Plan.

The calculated average sewer fiows are converted to design flows by application of a
peaking factor to domestic flows, using the following formula from the City Master Plan.
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¢ Peaking factor = 2.89/(x)*!® < 3.0, where x = Average domestic flow in million
gallons per day (mgd)

i Design Flow Calculations

o The proposed sewer collection system for Broken Top is shown in the Sewer Master Plan
map. The system consists of two major basins which flow together at the intersection of
Mt. Washington Drive and Simpson Avenue.

The smalier of these two basins, which is named Basin A, serves the central and northern
portions of Broken Top, and the 115 off-site dwellings on North Miller and Parcel Z.

: The sewer main that will serve Basin A wiil continue west on Simpson Avenue from the
o Mt. Washington Drive - Simpson Avenue intersection. Approximately 350 feet west of
Mt. Washington Drive, Sub-Basin A1 enters from the north. Sub-Basin A1l conveys the
sewer flows from the eastern segment of Tillinghast Loop and from some of the off-site
dwelling units that will contribute to the Broken Top sewer basin.

A second major sub-basin, Sub-Basin A2, is incated west of Sub-Basin Al. This sub-
basin A2 serves the remainder of the off-site dwellings and the central segment of
Tillinghiast Loop. This area will be most efficiently served tc the north, to the proposed
Skyliner Interceptor. However, this interceptor may not be constructed by the time that
Sub-Basin A2 is developed. Therefore, an interim approach for A2 would be a

tempot ary lift station to convey the sewer flows into a gravity line within Sub-Basin Al.
The sewer line size calculaticns below include this possibility.

The remainder of Basin A, named Sub-Basin A3, continues along Brokea Top Drive,
eventually collecting sewer flows for all other areas north of Broken Top Drive, most
areas within 500 feet south of Broken Top Drive, most of the multi-family areas, and the
golf course restrooms.

The larger of the two basins, which is named Basin B, will serve the remainder of Broken
Top and most of the off-site dwelling units. The main that will convey flows from Basin
B will continue south on Mt. Washingten Drive from the Mt. Washington Drive -
Simpson Avenue intersection. This main will collect the sewer flows from the multi-
family area adjoining Mt. Washington Drive, including the units that will be served by a
lift station. South of Broken Top Drive, the intended sewer line will leave Mt.
Washington Drive. The primary demand on this line will be the off-site dwelling units
south and west of Broken Top. These off-site areas are called Sub-Basin B3. A sewer
that passes south of Broken Top will serve Sub-Basin B3. However, a smaller sewer line
into the main line will drain two Breken Top sub-basins, B1 and B2, which will serve the
northern and scuthern areas of souther:i Broken Top. These sewer alignments are
shown on the Sewer Master Plar map.
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For design flows in the sub-basins, the following data applies:

Table 2 - Sewer Design Parameters

s S

3 Sub-doain Sub-Basin Sub-Basin Sub-Basin Sub-Basin Sub-Basin Total
e Al A2 ] 81 B2 8
o o e NI O L T S s
r;reken Top Dwelling Unita ® 0 397 68 125 - 75
“ ©if-Site Dwelling Units ) 48 - - 1,638 2,053
- ‘ Broken Top Area lacres) 38 34 284 79 84 - 477
t
Oft.Site Ares {acres) 30 2 - - - 542 8e2
Peint Sources
. Ciubhoues {gpd) - - 15,500 - - 15,500 31,000
3
i Administration And Maintenance - - - 850 - €56 1,300
o fuildings .
Goif Cunrse Restroams (gpd) - - 3,000 - - 3,000 8,000

Comments regarding this data are as follows:

¢ On-site dwellings - The Broken Top masier plan is used to calculate the number of
on-site dwellings. Where a residential phase falls into multipie sewer basins, the
dwellings according to expected lot lines.

# On-site areas - The on-site areas total iess than the project total of 499 acres as two
areas, the area draining toward the clubhouse lake and the area draining toward
the fill on Mt. Washington Drive east of the eighteenth fairway are considered non-
contributory. However, the total area considered Zor inflow and infiltration is likely
high as the entire remainder of Broken Top is included in the contributory area,
including golf course areas that are outside the UGB and at a distance of up to 600
feet from shallow sewer lines.

o Off-site areas - The off-sitc areas were estimated based on the available topography.

¢ Clubhouse - Following DEQ standards, the daily clubhouse sewer fiow was
estimated as 300 golfers at 25 gallons per person and 200 restaurant customers at
49 gallons per customer.

+ Administration and Maintenance Buildings - Following DEQ standards, the
administration building was estimated to have eight t0 ten employees, at 15 gpd per
employee and the maintenance building was estimated to have ten employees, at 50
gpd per employee.

¢ Golf Course Restrooms - Foliowing DEQ standards, each restrooms was estimated
as a picnic park without a shower, at 5 gpd per golfer.

¢ Cascade Highlands Remainder Point Sources - In the absence of firm pianning for

the Cascade Highlands Remainder area, it was assumed that all of the point

sources within Broken Top would be repeated in the area zoned UAR-10.
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the daily flow was sufficiently small that the peaking factor computed to 3.0.

Sub-Basin A1

Broken Top Dwellings (40 dwellings x 2.3 people per dwelling

x 125 gallons per day)

Off-Site Dwellings (69 dwellings x 2.3 people per dweiiing

x 125 gallons per day)
SUBTOTAL

Average Flow Rate (31,300 gpd + 24 hours + 60 minutas)

Design Flow Rate (21.7 gpm x 3.0)

Broken Top Area (36 acres x 225 gpad + 24 hours + 60 minutes)
Oii-Site Area (30 acres X 225 gpad + 24 hours + 60 minutes)

TOTAL

Sub-Basin A2

Broken Top Dwellings {107 dwellings x 2.3 people per dwelling

X 125 galions per day)

Off-Site Dwellings (46 dwellings x 2.3 paople per dwelling

x 125 gallons per day)
SUBTOTAL

Average Flow Rate (44,000 gpd + 24 hours <+ 60 minutes)

Design Flow Rate (30.6 gpm x 3.0}

Broken Top Area (34 acres x 225 gpad + 24 hours + 60 minutes)
Off-Site Area (20 acres x 225 gpad + 24 hours + 60 minutss)

TOTAL

Sub-Basin A3

Broken Top Dwellings (337 dwellings x 2.3 peopie per dwelling

x 125 gallons per day)
Clubhouse
Golif Course Restrooms
SUBTOTAL

Average Flow Rats (115,400 gpd <+ 24 hours + 60 minutes)

Design Flow Rate (80.1 gpm x 3.0)

Broken Top Area (264 acies x 225 gpad + 24 hours + 60 minutes)

TOTAL

Page 3-5

11,500 gpd
19,800 gpd

31,300 gpd
21,7 gpi:

65.1 gpm
5.8 gpm

4.7 gpm
75.4 gpm

30,800 gpd
13,200 ¢pd

44,000 gpd
30.6 gpm

91.8 gpm

5.3 gpm

~3.1gpm
100 gpm

96,900 gpd

15,500 gpd

3,000 gpd
115,460 gpd

80.1 gpm

240 gpm

41.2 gpm

281 gpm

8\chdxws\sectiond
June 18, 1992

« 0459

The daily sewer flows for cach of the basins and sub-basins are calculated below. Also,
the daily flows are converted to average flow rates and design flow rates. For each basin,
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Sub-Basin B1
Broken Top Dweilings (66 dwellings X 2.3 peopie per dweliing
x 125 gallons per day)
Administration and Maintenance Buildings
SUETOTAL
Average Flow Rate (19,600 apd + 24 hours + 60 minutes)

Design Fiow Rate (13.6 gpm X 3.0)
Broken Top Area (79 acres x 225 gpad + 24 hours + 60 minutes)
TOTAL

Sub-Basin B2
Broken Top Dwellings (125 dwellings x 2.3 people per dwelling
x 125 gallons per day}
SUBTOTAL
Average Flow Rate (35,900 gpd + 24 hours + 60 minutes)

Design Flow Rate (24.9 gpm X 3.0)

Broken Top Area (84 acres x 225 gpad + 24 hours «+ 60 minutes)
TOTAL

Sub-Basin B3
Of-Site Dwellings (1,938 dwellings x 2.3 people per dwelling
x 125 gallons per day)
Clubhouse
Golf Course Restrooms
Administration and Mainter:ance Buildings
SUBTOTAL
Average Flow Rate (576,000 gpd + 24 hours + 60 minutas)

Design Flow Rate (400 gpm X 3.0)
Of#-Site Area (842 acres X 225 gpad + 24 hours + 60 minutes)
TOTAL

Combined Flows
For the purpose of main sizing, the foliowing combined flows apply:
A3 = 281 gpm
A1 + A3 = 355 gpm
Al + A2 + A3 = 455 gpm
B1 + B2 = 138 gbm
B1 + B2 + B3 = 1,469 gpm
A + B = 1,924 gpm

Facility Sizing

From the City Master Plan, the smallest allowable sewer main size is eight inches. At th

276 = 0749

379 = 04560

19,000 gpd

___650 gpd
19,600 gpd
13.6 gpm

40.8 gpm

__123 gpm
53.1 gpm

35,900 gpd

35,900 gnd
24.9 gpm

74.7 gpm

10.0 gpm
84.7 gpm

557,000 gpd

15,500 gpd
3,000 gpm
___650gpd
576,000 gpd
400 gpm

1,200 gpm

131.6 gpm
1,331 gpm

minimum grade of 0.4 percent, the flow capacity of an eight-inch line is 343 gpm.
Therefore, the total flow from cach of the individual sub-basins except B3 can be

accommodated with eight-inch sewer mains. However, larger mains will be required for

combinations of sut-basins, as described below.
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In Basin A, the combined flows of Sub-Basins A% and A2 is 355 gpm. This flow is
greater than the allowable flow in eight-inch mains at minimum grades. Therefore, the
main that carries this combined flow should be ten inches in diameter. This length of
ten-inch sewer line will only be approximately 350 feet. With the possible addition of the
sewer flow from Sub-Basin Al, the combined flow will be 455 gpm, which is still within
the allowable flow in a ten-inch main at minimum grade of 520 gpm. Therefore, no
increase in sewer sizing is required to accommodate the possible conveyance of Sub-
Basin A2 through Basin A. '

Within Basin B, the combined flow of B1 and B2 will be well within the limit of an eight-
inch main. However, the flow from Sub-Basin B3 will require an eighteen-inch main, for
which the allowable capaciiy at minimum grade is 1,633 gpm. An 18-inch main will be
adequate for the remainder of Basin B to the intersection of Mt. Washington Drive and
Simpson Avenue.

For the off-site sewer, the design flow of 1,924 gpm exceeds the capacity of a 18-inch
sewer main at minimum grade. However, the average grade of Simpson Avenue
between Mt. Washington Drive and 14th Street is slightly greater than 2.5 percent,
therefore a greater sewer main slope can be accommodated. At a slope of 0.2 percent,
the capacity of a 18-inch main increases to 2,108 gpm. This segment will therefore be
designed with a 18-inch sewer on a minimum grade of 0.2 percent.

A preliminary plan of the sewer routing and estimated depth of excavation is presented
on the Sewer Master Plan map. Depths of excavation were based on minimum grades as
described above. The assumptions were also made that the average spacing between
manholes would be 200 to 300 feet and that the difference between the inflow and
outflow inverts at each manhole would be at least 0.10 feet.

Existing Facilities and Connection Points

The proposed Broken Top sewer will connect with the City of Bend system at a manhole
located on the east side of the Simpson Avenue - 14th Street intersection. Based on the
design flows from Broken Top, the existing City facilities downstream of this connection
point will not require improvements to convey the additional flows. However, the
development of the Cascade Highlands Remainder may require improvements of existing
facilities.

Site Design Criteria

With Broken Top, minimum floor elevations will be required have generally been
assumed to be at existing grade. In many areas, {acilities below grade would require
individual lift stations.
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$ City of Bend Sewer System Policies ’

The Broken Top Limited Partnership will comply with all existing City of Bend sewer
system policies.
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