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March 24, 1997

Flood Control District of Maricopa County
Attn: Bert Miller
Water Resource Planner
2801 West Durango Street
Phoenix, Arizona 85007

Regarding: Doubletree Ranch Road Regional Drainage Study
FCD 94-28

Dear Mr. Miller:

Hook Engineering, Inc. is pleased to submit seven (7) copies of the Final Feasibility Study, four
(4) copies of the Appendices, two (2) full sets of plan and profile sheets for the above project,
one (l) full size mylar set of plan and profile sheets and one (l) half size mylar set of plan and
profile sheets.

This volume summarizes our investigation relating to the hydraulic analysis of the drainage
basins for this project.

Should you have any questions concerning the foregoing, please contact our office.

Sincerely,

HOOK ENGINEERING, INC.

Will'em S. Snarr, P.E.
Project. n(~ineer

Enclosures
1~ .. 1\,"::1.\. -\,

~
John Svechovsky, P.E., R.Lf
Project Manager .

FLOOD CONTROl DISTRICT
ECEI\fED ~

MAR12'4:1 J

3511 East Indian School Road • Phoenix, Arizona 85018
(602) 956-3200 • FAX (602) 955-5443



Hook EngineeringJ......;;I~n...;;;;...c=-.;;;... _

April 2, 1997

Mr. Bert Miller
Water Resource Planner
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Dear Mr. Miller:

Pursuant to our discussions last week, the Executive Summary has been revised to include the
method of how the 10-year, 6-hour storm was developed. The U.S. Army Corps of Engineers
Design Memorandum No.2 for the "Gila River Basin, New River and Phoenix City Streams,
Arizona", 1982 determined that the 10-year storm was 27 percent of the 100-year storm. These
values are reflected in the summary calculations of the discharges for the diversion of Cherokee
Wash to the Doubletree Ranch Road Storm Drain System in Volume III.

Sincerely,

HOOK ENGINEERING, INC.

John Svechovsky, P.E., R.L.S.
Project Manager

c: Mr. Bill Mead, Town of Paradise Valley
Mr. Mark Pacheco, City of Phoenix

Enc osure: Replace ent Executive Summary Sheets

3511 East Indian School Road • Phoenix, Arizona 85018
[602) 956-3200 • FAX [602) 955-5443
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Flood Control District of Maricopa County
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Water Resource Planner
2801 West Durango Street
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HOOK ENGINEERING, INC.
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John Svechovsky, P.E., R.L.S.
Project Manager '
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1.0 Executive Summary

In 1994, the Town of Paradise Valley applied to the Flood Control District of Maricopa County
(District) for funding to address serious flooding and drainage problems within Town limits. In
response to the application, the District initiated the Doubletree Ranch Road Regional Drainage
Study. The study boundary is approximately 3,000 acres within the Town of Paradise Valley
bound by Mountain View Road, the Indian Bend Wash (IBW), Mummy Mountain and the
Phoenix Mountains Preserve (see Figures 1.1 and 1.2).

The study's purpose was to develop hydrology for the project watershed and develop feasible
alternatives to control the flooding and drainage problems. Tasks completed for this study
consisted of:

• Development of hydrology to determine the 100-year, 6-hour design storm volume and peak
flow

• Developed IO-year, 6-hour storm diversion from U.S. Army Corps of Engineer Design
Memorandum No.2, 19'82

• Development and evaluation of flood control alternatives
• Selection of preferred alternatives
• Development of concept plans, costs and right-of-way for the preferred alternatives

A total of eleven alternatives were investigated for the two drainage corridors of the study area:
five for the Doubletree Corridor (Area A of Figure 1.3) and six for the Cherokee Wash Corridor
(Area B of Figure 1.3). Project cost constraints, engineering feasibility, public involvement
input and input from Town officials eliminated nine of the alternatives from consideration. The
main components of the two preferred alternatives are:

Doubletree Corridor: (See Figure 1.2) ($22,191,666; estimated total cost)

• Box culvert storm drain with 100-year, 6-hour peak discharge capacity from the west side of
Tatum Boulevard to the IBW

• Culverts on Tatum Boulevard from Tomahawk Trail to Doubletree Ranch Road and on 52nd
Street from Hatcher Road to Doubletree Ranch Road with 100-year, 6-hour peak discharge
capacity

• Storm drain diversions from the Cherokee Wash Corridor at 52nd Street and 56th Street with
10-year, 6-hour peak discharge capacity

Cherokee Wash Corridor: (See Figure 1.3) ($ 3,902,555; estimated total cost)

•

• Upstream, a 40-foot drainage easement corridor between the Paradise Valley Country Club
Golf Course and 52nd Street

• Improvements at the street crossings for the upstream corridor
• Downstream, a trapezoidal channel lined with gab ion mattresses from 52nd Street to the

IBW to enhance the capacity of Cherokee Wash.

The two alternatives are interconnected. As such, they cannot be implemented separately
without significant modification to these analysis
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Hook Engineering retained Kaminski-Hubbard Engineering, Inc. to develop the hydrology for
this project. Those results are detailed in Volume I. Concept plans for the .flooding and drainage
improvements are attached at the end of Volume II. Cost summaries for the improvement
components are tabulated in this volume and detailed in Volume III.
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2.0 Introduction

2.1 Study Authorization

The Doubletree Ranch Road Regional Drainage Study is authorized under Contract FCD
94-28. Under the contract, Hook Engineering perfonned a feasibility study for flooding
and drainage problems along Doubletree Ranch Road between Tatum Boulevard and the
Indian Bend Wash (IBW), and along Cherokee Wash between the Paradise Valley
Country Club Golf Course and the IBW.

2.2 Project Description

This regional drainage study encompasses approximately 3,000 acres and is bound by
Mountain View Road on the north, the Indian Bend Wash on the east, Mummy Mountain
on the south, and the Phoenix Mountains Preserve on the west (see Figure 1.3). The
drainage boundary was divided into two sub-basins: Area I for the Doubletree Corridor
and Area B for the Cherokee Wash Corridor (see Figures 2.1 and 2.2).

The drainage within the study area originates in the southern and western portions of the
watershed along steep mountain sides and flows toward the Indian Bend Wash to the
north and east through private development. The watershed is comprised of
mountainous and intennediate desert and residential development on predominantly one­
acre lots. Lots have minimal or no landscaping with the majority of the lot being natural
desert. Existing drainage patterns occur through defined channels identified by drainage
easements, along roadside right-of-way, and through residential neighborhoods in the
fonn of sheet flow.

2.3 Scope of Study and Procedure

This study sought to identify and quantify flooding and drainage problems in the 3,000­
acre watershed. Through engineering methods, public involvement and District input,
Hook Engineering detennined feasible alternatives to control the identified problems and
selected and developed necessary cost and concept plans for preferred alternative. The
study procedure is summarized in the following steps:

• Conduct hydrology to develop stonnwater discharges for the existing condition
• Identify existing drainage easements
• Identify existing utility locations
• Describe existing drainage facilities
• Investigate various structural and non-structural alternative concepts
• Conduct a public involvement program to obtain public comment regarding

alternative concepts
• Contact public agencies for project input (see Table 2.1).
• Consider public comment, safety, maintenance, cost, aesthetics, access,

environmental impacts, engineering feasibility, constructability and other factors in
selecting preferred alternatives

• Select preferred alternatives
• Develop concept plans, construction costs and right-of-way costs for the preferred

alternatives

6
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UTILITY AND AGENCY CONTACTS

Water and Wastewater (Sanitary Sewer)
City of Phoenix
Ralph Mosca
200 West Washington Street, 8th Floor
Phoenix, Arizona 85003
602-495-5601

Sanitary Sewer
City of Scottsdale
Dave Petty
9312 North 94th Street
Scottsdale, Arizona 85258
602-391-5650
602-391-5661

Electrical (Power)
Arizona Public Service
John Rael
Post Office Box 53999, Station 3539
Phoenix, Arizona 85072
602-371-6945

Cable Television
Cox Dimension Cable (Insight)
Carl McKay
115 North 51 st Avenue
Phoenix, Arizona 85043
602-352-5860
602-269-1679 Fax

TABLE 2.1

CITY AND COUNTY GOVERNMENT
CONTACTS

Flood Control District Maricopa County
Bert Miller
Water Resource Planner
280 I West Durango Street
Phoenix, Arizona 85009
602-506-1501

Town of Paradise Valley
Bill Mead
Town Engineer
640 I East Lincoln Drive
Paradise Valley, Arizona 85343
602-948-7411

City of Phoenix
Jim Matteson
City Engineer
200 West Washington Street
Phoenix, Arizona 85003
602-262-6136

City of Phoenix
John Bethill
Street Transportation Department
1034 East Madison Street
Phoenix, Arizona 85034-2292
602-495-2050

Natural Gas (Heating)
Southwest Gas
Dominique Mitchell
Franchise Department
9 South 43 rd Avenue, Mail Station 420-586
Phoenix, Arizona 85009
602-484-5306

Telephone
US West Communications
Helen Sutt
6350 South Maple Avenue, Room 125
Tempe, Arizona 85283
602-831-4771

Utility Line Locations
Blue Stakes
602-263-1100

Recorded Documents
Maricopa County Recorder's Office
111 South 3rd Avenue
Phoenix, Arizona 85003
602-506-3535
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Existing View Looking NorthEast Toward Tatum Boulevard

Simulation of Completed Project

Double Tree Ranch Road Wash
Town of Paradise Valley Flood Control District
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Date:

To:

From:

Subject:

Hook EngineeringJ_I_n_c-=--- _

MEMO

January 22, 1996

Bert Miller, Flood Control District of Maricopa County

Susan McManus

Summary of Comments Received at the Doubletree Ranch Road Drainage Project Open
House, January 17, 1996

Seventy-nine attendees signed the attendance register at the Open House Wednesday evening.

We received 29 comment forms for Area A (Doubletree Ranch Road Drainage Corridor).

25 Preferred the" lOa-year" storm drain

1 Preferred the "lO-year" storm drain

1 Wrote in that a "50-year" storm drain would be ideal

2 Did not express a preference.

We received 13 comment forms for Area B (Cherokee Wash Drainage Corridor).

We asked the respondents to rank the five alternatives in order of preference. By assigning 5
points to each "1st preference" response, 4 points to each "2nd preference" response, 3 points
to each "3rd preference" response, 2 points to each "4th preference response, and 1 point to
each "5th preference" response, we have come up with the following scores for ~ach

alternative.

FIGURE 3.3

3511 "East Indian School Road • Phoenix, Arizona 85018
[602) 956-3200 • FAX [602) 955-5443



January 22, 1996
Results of the Doubletree Ranch Road Drainage Project Open House
Page 2

I
Alternative I Score I # of 1st

IRankings

Excavated Dirt Channel with Detention Basins 37 5

Rock Lined Channel with Detention Basins 37 3

Excavated Dirt Channel without Detention Basins 18 1

Rock Lined Channel without Detention Basins 34 3

Concrete Channel without Detention Basins 18 *0

* The concrete channel also received several emphatic comments like "NO WAY" and
"UNACCEPTABLE".

We asked if the respondents favored the use of Detention Basins. The results were:

Yes 6
No 4

We asked which type of channel treatment the respondents favored. The results were:

Dirt/Decomposed Granite. . . . . . .. 5
Rock 6
Concrete 0

One respondent wrote in "Clean existing channel" .

Other written comments included four references to the crossing at 56th Street needing
immediate attention and two references to building box culverts where dip sections currently
exist.

FIGURE 3.3
CONTINUED



This report discusses the results of the study. Appendices, bound under separate covers,
provide additional details regarding the project hydrology, cost cO!1siderations and
engineering calculations.

2.4 Hydrology

Kaminski-Hubbard Engineering, Inc. (KHE) was retained by Hook Engineering to
prepare an existing condition hydrologic analysis for the project. Pursuant to project and
District requirements, IKHE used the HEC-l computer: model to compute the 2-, 10-, 50­
and 100-year return period peak discharges fer 60th the 6-hour and 24-hour duration
storm events. The 6-hour duration storm was used for the study for consistency to a
February 1995 study performed by District staff. The KHE study (Volume I) was
approved by the District on November 29, 1995.

Hook Engineering took the 6-hour peak discharge values prepared by KHE and
developed hydrology for 10-year diversions at 52nd Street and 56th Street. The results
of these diversions are shown in Table 2.2.

3.0 Alternatives

3.1 Overview

The goals for developing major design features of feasible alternatives for the
Doubletree and Cherokee Wash Corridors were:

• Increase the conveyance of the corridors
• Develop conceptual designs for both corridors
• Provide functional continuity between existing and proposed facilities
• Maximize utilization of existing channels in both corridors
• Minimize the acquisition of new right-of-way
• Minimize cost of proposed feasible alternatives
• Consider the specific objectives of public comment, safety, maintenance, cost,

aesthetics, access, environmental impacts and disturbance to utilities in assessing
the alternatives

3.2 Public Involvement

In January of 1994, Hook Engineering was contracted by the Town of Paradise Valley to
do a study entitled "Doubletree Ranch Road Drainage and Street Improvement Project."
The initial public involvement phase of this project was intended to listen to residents'
concerns and build consensus among them regarding project parameters. e first

ublic meeting was held on January 19, 1994 at the CherOKee lementary Scl\00l in the
Town of Paradise Valley with approximately 180 people in attendance. Both verbal and
written comments were received. After the first public meeting, many citizens indicated
their desire to be included in a neighborhood meeting. Four neighborhoodmeetings
were eld at Town Hall because of the large anticipated attendance on February 1 17,
22, 23, 1994. Sixteen residents requested individual meetings and Hook Engineering
scheduled these meetings with the residents and representatives from the District. It

10



TABLE 2.2

DOUBLETREE RANCH ROAD
PROJECT NO. 2878

SUMMARY OF DISCHARGES (cfs)

StormCAD 100-YEAR,
LOCATION 1.0. 6-HOUR REMARKS

DOUBLETREE CORRIDOR
at 47th Place 1-1 708 Upstream Limit

at Tomahawk Trail & Tatum Boulevard 1-2 29

CONCENTRATION POINT (at Tatum Boulevard) J-16 737

at Berniel Drive & 52nd Street (from North) 1-6 320

at 52nd Street (from South) 1-9 889 Includes diversion, flows from Butler Dr. and local drainage

CONCENTRATION POINT (at 52nd Street) J-10 1946

at West of 56th Street 1-7 2064

at East of 56th Street 1-5 551 Includes diversion and local drainage

CONCENTRATION POINT (at 56th Street) 1-8 2615 Outfall into Indian Bend Wash
CHEROKEE WASH CORRIDOR

at West of 52nd Street 1-3 1574

at East of 52nd Street 1-3 1150 424 cfs diversion to Doubletree Corridor

at West of 56nd Street 1-5 1362
at East of 56nd Street 1-5 994 368 cfs diversion to Doubletree Corridor
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became clear that the project parameters needed to expand to address regional drainage
issues, and coordination with the District became more extensive t~an originally
anticipated. On March 23, 1994, a final public meeting was held at Cherokee Elementary
School to present the proposed District project schedule and parameters to the citizens.
Following these meetings, the District went through the process of selecting a consulting
engineering firm to perform a feasibility study of the flooding and drainage problems in
the Doubletree Ranch Road Regional Drainage area.

The City of Phoenix and the Town of Paradise Valley were contacted during project
development and invited to participate in a project scoping session.

After the Notice to Proceed was given on December 8, 1994 by the District, Hook
Engineering set up a meeting with the Town of Paradise Valley on January 4, 1995, to
brief them on the public involvement meeting to be held on January 11, 1995. Presented
at this briefing was a summary of study activities, review of the public meeting agenda
and study schedule, review of aesthetic advisory committee guidelines, and review of
overall project status.

At the public involvement meeting held on January 11, 1995 at the Cherokee Elementary
School in the Town of Paradise Valley, a formal presentation was given which included
a summary of the District's program for completion of the study, design and construction
of the project. The study schedule and details of the technical process to be followed
during the study were explained. An overview of the public involvement process and
responsibilities of the aesthetics advisory committee were also explained.

In August of 1995 a mailing list of approximately 2,000 addresses was created and a
questionnaire was mailed out on the 28th of the month. The questionnaire responses
were evaluated and presented in an exhibit in the following public involvement meetings
(see Figure 3.1).

On Wednesday, September 20, 1995, a progress meeting was held with the Town of
Paradise Valley to present and discuss the progress of the Doubletree Ranch Road
Regional Drainage Study. The staff was shown where the proposed detention basins
would be located. e detention basins wouIa Be placed on vacant roperty, in the path
of tOe-existing channel. No pumps or diversions were to be utilized. It was felt tnat
'Phoenix Mountains Preserve property should not.-be used for detention basins due to the
District's past experiences with other projects; The Town of Paradise Valley determined
that a meeting should take place to discuss this issue from a political point of view with
the City of Phoenix.

On Friday, October 20, 1995, Mayor Joan Horne and staff of Town of Paradise Valley
met with Mayor Skip Rimsza and staff of City of Phoenix and discussed the possibility
of detention basins in the Phoenix Mountains Preserve. It was concluded that the City
and Town staffs would work together to evaluate different alternatives and combinations
to see if it would be practical for detention basins to be built in the preserve. The study
was to address the costs and benefits of having detention basins in the preserve taking
into account that the purpose of the preserve is desert wildlife preservation. Approval
for any basin sites would need to be obtained from the Phoenix Park Board and citizens
near the preserve.

12
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On November 16, 1995 a progress meeting update was held to discuss the status of the
Doub1etree drainage study at the Town of Paradise Valley. A sum,mary of the
Doubletree Corridor storm drain alternative concepts was presented. It_was determined
that detention basins along Double~e ancli Road would not be cost effective because
land costs and construction costs of detention basins would be higher than a OO-year
capacity storm drain system (fown Doubletree Ranch Road. At that time, the Doubletree
Drainage System was designed to accept 400 cubic feet per second at 56th Street from
Cherokee Wash. The Phoenix Mountains Preserve basins were ruled out because they
would not detain enough stormwater to make a significant difference. From the
alternative concepts, the town expressed a desire for me pro]ec otrection to be a 100­
year capacity storm drain constructed in Deubletree::Rancn Roao, and the District
directed Hook Engineering to proceed with this preferred alternative.

Another progress meeting was held on December 14, 1995 at the Town of Paradise
Valley to present findings on the Cherokee Wasil Corridor alternatives solutions and a
summary of the costs. The alternatives were reviewed, which included lining the
channels with granite, rock or concrete. To increase capacity, detention basins could be
added upstream on vacant property. The alternatives were rated from a technical basis
on capacity, cost and maintenance. The ceosensl:ls was that Gonstruction should stay
within the existing drainage easements, de ention-basins would not be a part of the
project, and that a concrete channel would not be compatible with the neighberhood.
Rock or native soil would be the choice for the lining of the channel but it would be
necessary to continue a dialog with the residents and the District to determine more
specifically what the treatment should be. After this meeting, the District directed Hook
Engineering to proceed with the development 0 a sixth altemati"e for Cherokee Wash
wh'c Id incluoe oiYerting O-year...§torm off Cherokee Wash into the Doubletree
Corridor storm drain system at 52nd Street ana 56th Street. Ultimately, this alternative
evolved to limit channel improvements from 52nd Street downstream to Indian Bend
Wash.

A public information meeting was to be held on January 9, 1996 at the Cherokee School
in the Town of Paradise Valley for the Doubletree Corridor. Due to a delay in the
notification mailing, only members of the Town Council attended this meeting.

On January 17, 1996, a public information meeting was held to discuss both the
Doubletree and Cherokee Wash Corridors. An open house format was used to inform
the public of the most beneficial alternatives to seek input regarding their concerns and
requests and ultimately their preference regarding which alternative should be
constructed. Computer-enhanced photographs depicting how the area would appear after
construction is completed and vegetation established was presented (see Figure 3.2).
The photographs enabled residents to visualize the benefits of proposed improvements.
The meeting was attended by 79 citizens. Written comments and rankings were received
from 42 citizens (see Figure 3.3).

On March 14, 1996 at the Town Council Meeting, Greg Rodzenko of the District,
presented the preferred alternatives for the Doubletree Corridor and Cherokee Wash
Corridor. After the input from concerned citizens, the Town Council took a vote and
passed a resolution authorizing the District to proceed in the development of the
preferred alternatives for the two corridors.
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3.3 Development of Alternatives

As discussed in Section 2.3, the goal of this project was to develop alternatives that
considered public comment, safety, maintenance, cost, aesthetics, access, environmental
impacts, engineering feasibility, constructability and other factors. From these
developments, one alternative for each corridor was to be selected and concept plans,
construction costs and right-of-way costs developed.

In addition to a ''No Action" alternatives for the corridors, a number of alternatives were
investigated as follows:

Doubletree Corridor Alternatives

1. Open Channel with Detention Basins.
2. Open Channel without Detention Basins.
3. Storm Drain with Detention Basins in the Phoenix Mountains Preserve.
4. Storm Drain with Detention Basins in Residential Areas.
5. Storm Drain without Detention Basins.

Cherokee Wash Corridor Alternatives

1. Excavated Dirt Channel with Detention Basins.
2. Rock-Lined Channel with Detention Basins.
3. Excavated Dirt Channel without Detention Basins.
4. Rock-Lined Channel without Detention Basins.
5. Concrete Channel without Detention Basins.
6. Gabion-Lined Channel Downstream of 52nd Street with Diversions to the

Doubletree Corridor.

Hook Engineering initially set out to reduce peak flows and attenuate flood hydrographs
for the two corridors with the use of in-stream detention basins. Seventeen basins were
originally developed for the project (see Figure 3.4). Detention basins placed in the
Phoenix Mountains Preserve were eliminated from consideration early in the process
because of discouraging results that the District had had on recent projects in proposing
detention in the Preserve. The high cost of land for the basinsthroughout the projec
area resulted in solutions which did not include basins.

The elimination of detention basins as a component to flood control solutions curtailed
the further consideration of all of the Doubletree Corridor alternatives save open channel
and storm drain solutions. With the Cherokee Wash Corridor, only open channel
alternatives were further investigated.

3.4 Open Channel System

An open channel system was considered for the Doubletree Corridor. Design slopes
were determined for the corridor reaches and hydraulic calculations were made. A
variety of open channel cross sections and channel linings were investigated; however,
the use of open channels would require culverts under driveways adding substantially to
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the cost. An open channel was thus eliminated from further development and alternative
five approved to be the most reasonable selection for the Doubletr~e Corridor.

For Cherokee Wash, the selection of an open channel system appeared advantageous
because of the existence of a 40-foot drainage easement through much of the corridor.
Culverts at roadway crossings were analyzed for the level of protection of a storm the
channel could accommodate. Hydraulic calculations revealed that downstream reaches
were too flat to convey the 100-year design storm.

To increase the downstream level of protection for the Cherokee Wash Corridor, Hook
Engineering, under the direction of the District, proceeded to maKe aiversions off the
Cherokee Wash Corridor at 52nd Street ana 56th Street to the Doubletree Corridor.
With these diversions, the analysis and selection of a gabion-lined channel and the
replacement of culverts at roadway crossings, alternative six was selected for the
Cherokee Wash Corridor. A full discussion of the selected alternative for each corridor
appears in Section 4.

3.5 Culverts

The existing culverts were hydraulically analyzed where the storm drain channel crossed
driveways, streets, and dip crossings. Some of the existing culverts were found to be
inadequate to convey the 100-year 6-hour storm flow and would need to be replaced.
Concrete is the recommended material because of it's service life, structural strength,
hydraulic roughness, low cover requirements and high traffic load capacity.

Doubletree Ranch Road has existing three 36" corrugated metal pipes at Sanna Drive, a
dip crossing at 56th Street, a double 24" culvert at 52nd Street and various size culverts
under driveways. There is an existing double 10' x 2' concrete box culvert at 47th Place.
All of these culverts will be replaced by a storm drain using concrete box culverts.

Cherokee Wash has existing dip sections at the following ten locations: Caballo Lane,
Morning Glory Road, 59th Place, 58th Place, Mockingbird Lane, 53rd Place, Desert
Jewel Drive, Arroyo Lane, Crestview Lane and Desert Park Lane. All of the dip sections
will be replaced by culverts which will be the capacity of the channel. Existing four
24" x 36" arch corrugated metal pipes at 56th Street will be replaced with a box culvert
and an overflow back to the existing channel. Road Runner Road has existing two 36"
coated corrugated metal pipe with mitered ends which will remain.

4.0 Selected Alternative

4.1 Overview

Evaluation of the alternatives consisted of qualitative and quantitative comparisons.
Some specific items were given greater consideration in the analysis. Listed below are
those items which were primary considerations in the alternatives evaluation, followed
by items that were considered secondary.
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Primary Considerations:

1. Maximize capacity.
2. Minimize cost.
3. Minimize right-of-way acquisition.
4. Minimize or eliminate need for detention basins.

Secondary Considerations:

1. Minimize maintenance costs.
2. Maximize safety.
3. Minimize channel excavation for Cherokee Wash.
4. Ability to provide access.
5. Ability to enhance visual appeal.

A summary of the alternatives evaluation follows:

The "No Action" Alternative for either corridor involves no planning. There is no
advantage to this alternative because it provides no flood relief for citizens or any
improvements to the flooding and drainage problems currently present in the project
area.

4.1.1 DouD:1etree Corridor Alternatives

4.1.1.1 Alternative 1

Detention basins along with an open channel down the south side Qf
Douoletree Ranch Road.

Advantages:

• Low channel construction cost.
• Short construction time.
• Aesthetically pleasing, natural looking channel banks.
• Construction outside of roadway.

Disadvantages:

• Difficult to implement detention basins.
• High cost due to land acquisition costs of detention basins.
• Unsafe for vehicular and pedestrian traffic.
• High Maintenance (vegetation growth through bank lining would

require maintenance).
• Insufficient capacity in existing right-of-way.
• Requires culverts under driveways and streets.
• Might require grade control structures to lower velocity.
• Requires extensive excavation.
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4.1.1.2 A.lternative 2

Open channels without detention basins.

Advantages:

• Low channel construction cost.
• Short construction time.
• Aesthetically pleasing, natural looking channel banks.
• Construction outside of roadway.
• Not labor intensive.
• Cost effective.

Disadvantages:

• Unsafe for vehicular and pedestrian traffic.
• High Maintenance (vegetation growth through bank lining would

require maintenance).
• Insufficient capacity in existing right-of-way.
• Requires culverts under driveways and streets.
• Might require grade control structures to lower velocity.
• Some bank linings might not be durable.
• Requires extensive excavation.

4.1.1.3 Alternative 3

Detention basins in the Phoenix Mountains Preserve with a storm drain
system.

Advantages:

• Vacant government owned property can be utilized for basins.
• Basin locations are in the flow path of the existing channels.

Disadvantages:

• Storage capacity far smaller than needed.
• Difficult to implement detention basins in the Preserve.
• Political considerations used in evaluation.
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4.1.1.4 Alternative 4

Detention basins located on vacant parcels within residential areas with
the use of a storm drain down Doubletree Ranch Road.

Advantages:

• Safer for vehicular and pedestrian traffic.
• Aesthetically pleasing.
• Low maintenance.

Disadvantages:

• Difficult to implement detention basins.
• High land acquisition cost for detention basins.
• Long construction time.
• Labor intensive.

4.1.1.5 AlternatLve 5

Storm drain exclusively without the use of detention basins.

Advantages:

• Most cost effective.
• Safest for vehicular and pedestrian traffic.
• Sufficient capacity to convey 100-year storm capacity.
• Least Maintenance.
• Least Visual Impact.

Disadvantages:

• Inconvenience to the community during construction.

4.1.2 Cfierokee Wash Corridor Alternatives
4.1.2.1 Alternative I

DetentioILbasins with excavated natural channel.

Advantages:

• Acceptable to residents.
• Low channel construction cost.
• Short construction time.
• Aesthetically pleasing, natural looking channel banks.
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Disadvantages:

• Does not provide desired capacity.
• High Maintenance.
• Difficult to implement detention basins.
• High cost of property for detention basins.
• Requires grade control structures to lower velocity.
• Bank lining not durable.

4.1.2.2 Alternative 2

Deten ion basins with a..rock lined channel.

Advantages:

• Acceptable to residents.
• High channel construction cost.
• Moderately aesthetically pleasing.

Disadvantages:

• Does not provide desired capacity.
• Difficult to implement detention basins.
• High cost of due to land acquisition of detention basins.
• Requires grade control structures to lower velocity.
• Medium maintenance.

4.1.2.3 Alternative 3

afiifal channel without detention basins.

Advantages:

• Minimum channel construction cost.
• Short construction time.
• Aesthetically pleasing, natural looking channel banks.
• Cost effective.

Disadvantages:

• High Maintenance (vegetation growth through bank lining will
require intense maintenance).

• Does not provide desired capacity.
• Might require grade control structures to lower velocity.
• Some bank linings might not be durable.
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4.1.2.4 Alternative 4

Rock-lined channel without detention basins.

Advantages:

• Moderate channel construction cost.
• Moderate construction time.
• Moderately aesthetically pleasing, natural looking channel banks.
• Cost effective.

Disadvantages:

• High Maintenance (vegetation growth through bank lining will
require intense maintenance).

• Does not provide desired capacity.
• Might require grade control structures to lower velocity.
• Some bank linings might not be durable.

4.1.2.5 Alternative 5

Concrete-lined channel without detention basins.

Advantages:

• Meets 100-year capacity requirement.
• Minimum maintenance.
• Bank linings are durable.

Disadvantages:

• Least safe.
• Highest construction cost.
• Most negative visual impact.

4.1.2.6 Alternative 6

This alternative was developed after the others were evaluated to
provide a hybrid solution. I consists of diverting the 10-year 6-hour
stormwater from Cherokee Wash into the Doubletree storm drain system
at 52nd Street and 56th Street. From 52nd Street to Indian Bend Wash,
a gabion or wire tied rock rip rap will be used to maximize the channel
capacity within the existing right-of-way.
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Advantages:

• Improved downstream capacity.
• Moderate channel construction cost.
• Moderate maintenance cost.
• Aesthetically pleasing, natural looking channel.

Disadvantages:

• Higher cost and longer construction time for Doubletree Storm
Drain.

The preferred alternatives are Alternative 5 for tIle Doubletree Corridor and
Alternative 6 for the Cherokee Wash corridor. Gonceptual plans, cost estimates and
right-of-way requirements were developed for the selected alternatives.

4.2 System Components

Doubletree Ranch Road storm drain system was designed to convey the 100-year flows
in this drainage hasin. The point source inlets are the concrete-lined channel between
the subdivision west of Tatum Boulevard on Doubletree Ranch Road, Tomahawk Trail
west of Tatum Boulevard, Butler Drive east of Tatum Boulevard, Berneil Wash on
52nd Street, and the wash from Via La Serena from the south. J'wo IO-year diversions
flow from Cherokee Wash at 52nd Street and 56th.Str.eet also add to the storm drain
system. Local drainage throughout the basin may be picked up in catch basins of culvert
headwalls and piped to the main storm drain system that has been sized for all the runoff
in the basin. The outlet of the storm drain system will be at the headwall of the existing
box culvert in Indian Bend Wash as it crosses Doubletree Ranch Road.

Cherokee Wash Corridor starts at the Paradise Valley Country Club and crosses 12
public roads before outfalling into Indian Bend Wash. Existing culvert at Road Runner
Road will remain with the remaining dip section on road crossings to have culverts
constructed to the same level of protection of the channel. Diversion of the IO-year flow
from Cherokee Wash at 52nd Street and 56th Street will help decrease the amount of
flow in the channel below these locations. Cherokee Wash from 52nd Street to Indian
Bend Wash will be gabion-lined to improve the existing wash flows at a higher level of
protection.

4.3 Cost Estimates

Cost estimates were prepared throughout the development of this project for all channel
and storm drain alternatives. Cost estimate summaries for the two selected alternatives
are presented in Tables 4.1 and 4.2. Cost estimates include 20% of construction cost for
design and construction administration and 12% of construction and land acquisition for
contingency. Unit prices were based on recent District and Arizona Department of
Transportation bid results with adjustments made to reflect the difficulty of the work
anticipated. The costs are intended to provide estimates and are relative subject to
design specifications and the scarcity of either material or labor. A complete breakdown
of all cost components is included in Volume III.
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TABLE 4.1

DOUBLETREE RANCH ROAD
PROJECT NO. 2878

DOUBLETREE RANCH ROAD STORM DRAIN
PRELIMINARY COST ESTIMATE SUMMARY

ALTERNArlVE NO.5

DOUBLETREE STORM DRAIN SYSTEM Including CHEROKEE WASH DIVERSION at 52nd and 56th Streets

ALTERNATIVES LANDI STORM DETENTION SUB UTILITY ENGINEERING CONSTRUCTION CONTINGENCY- TOTAL PROJECT
EASEMENT DRAIN BASIN TOTAL RELOCATION DESIGN ADMIN. COST

ACQUISITION CONST. CONST. CONST.
Includes: Includes:

Civil Inspection
Geotechnical Survey
Landscape Testing
Structural
Survey

10% of 10% of 12% of Land
Construction Construction Acquisition &

Construction
($) ($) ($) ($) ($) ($) ($) ($) ($)

NO DETENTION
BASINS
100-Year 122,030 16,183,316 -0- 16,183,316 693,015 1,618,332 1,618,332 1,956,642 F"$22,191.666

WSS3-19-97



-----

TABLE 4.2

DOUBLETREE RANCH ROAD
PROJECT NO. 2878

CHEROKEE WASH DRAINAGE CORRIDOR
PRELIMINARY COST ESTIMATE SUMMARY

AtTERNATIVE NO.6

TRAPEZOIDAL CHANNEL GABIONS from Indian Bend Wash to Mockingbird Lane
CULVERT DESIGN to CHANNEL CAPACITY

Includes: Includes:
Civil Inspection

Geotechnical Survey
Landscape Testing
Structural

Survey
12% of Land

10% of 10% of Acquisition &
Construction Construction Construction

($) ($) ($) ($) ($) ($) ($)

NO DETENTION 1,149,658 1,031,916 910,734 50,640 194,265 194,265 371,077

BASINS

($)

WSS 3-21-97

Ckd:



The cost data are most useful in assessing relative cost of different levels of stormwater
control practices and providing general guidelines to local governments in the estimation
of improvement costs.

The basis of the quantity estimates and unit prices are as follows:

• Clearing and Grubbing----Construction area quantities were computed based on
maximum area needed for development. A price of $1 ,850/acre was used.

• Channel Excavation----Quantities were provided by using a typical cross section of
the channel and projecting down the whole reach. A price of $6.00/cubic yard was
used.

• Dumped Rip Rap----Quantities were based on a 24-inch thick rip rap blanket with a
two-foot toe down. The unit price includes the rip rap and a non-woven filter fabric.
A price of$35.00/cubic yard was used.

• Concrete Construction----Quantities were based on ADOT summaries of box
culverts with the cement and reinforcing steel quantified separately. A price of
$300/cubic yard for cement poured in place and a price of $.50/pound for steel was
used.

• Crushed Granite---Quantities were based on a six inch thick blanket with no filter
fabric to protect it. A price of$12.00/cubic yard was used.

• Land Cost----Quantities for detention basin and drainage easement were determined
by aerial photographs. From a known piece of property, a price of $125,000/acre
was used for drainage and permanent construction easements and $12,500/acre for
temporary construction easements.

• Culvert Excavation----Quantities were provided by using ADOT (B-19.50, C-13 .15)
typical cross section of the trench with 1.5: I side slopes. A price of $6.00/cubic yard
was used.

• Structural Backfill----Quantities were provided by using ADOT (B-19.50) typical
cross section of straight walls two feet from the edge of box wall. A price of
$18.00/cubic yard was used.

• Road Removal----Quantities were computed based on the area needed for trench
excavation. A price of $2.50/square yard was used.

• Road Replacement----Quantities were based on trench width for excavation and a
four inch AC and ten inch ABC by City of Phoenix cost estimate. Curb and gutter
was not included in this price. A price of$14.00/square yard was used.

• Pipe Culverts----Costs were based on a reinforced concrete pipe, size and linear feet
of pipe by using ADOT construction cost.

• End Sections----Costs were based on reinforced concrete end sections, and the size
of the pipe culvert from ADOT construction cost.

• Energy Dissipator----No specific type of energy dissipator is identified at this time.
Cost for this item was estimated as a lump sum of$195,000 (see Cost Analysis in
Volume III).

• Grade Control Structures----No specific type of grade control structure has been
identified at this time; cost for this item was estimated as a lump sum of $15,000
each depending on the frequency of the storm design. Four grade control structures
were estimated in Cherokee Wash.

• Tatum Crossing----Extra construction costs were estimated due to the complexity of
traffic control of Tatum Boulevard and depending on the frequency of the storm
design. A price of$100,000 was used.
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Headwalls----Costs were based on ADOT construction cost for pipe culverts over 48
inch diameter and for box culverts the quantities were based 01) concrete and
reinforcing steel quantities (see Concrete).
Junction Boxes----Costs were based on size and complexity of the box based on
ADOT construction cost. A price of $25,000/box was used.
Manholes----Costs were based on ADOT detail C-18.1 0-40 construction cost. A
price of $5,500/manhole was used.
Inlets----Costs were based on ADOT catch basin construction cost. A price of
$2,000/catch basin was used.
Grader Ditch Channels----Costs were based on ADOT construction cost. A price of
$5.00/linear foot was used.
Detention Basins
• Structural Fill----Side slopes of 4: I was used.
• Environmental Impact Mitigation---Cost for this work includes erosion control,

protection against water/soil contamination, revegetation of channel were
necessary and removal of construction waste. Cost for this item was estimated
as 2 percent of the construction cost.

• Fence----Quantities were based on a six foot high chain link fence. A price of
$9.00/linear foot was used.

• Outlet Weir----No specific overflow weir has been designated; cost was
estimated as a lump sum. It is anticipated that they will be constructed out of
concrete and steel with an energy dissipator at the bottom. Variable prices were
used depending upon the size of the basin.

Utility Relocation----Cost for this item is estimated per utility relocation.
Engineering Design----Cost for this item is estimated as ten percent of the
construction cost. It includes all civil, geotechnical, surveying, landscape, and
structural engineering.
Construction Administration----Cost for this item is estimated as ten percent of
construction cost. It includes inspection, survey and testing.
Contingency----Cost for this item is estimated as 12 percent of both land and
construction cost.
Gabions----Cost for this item was calculated on a one-foot cross-section for
Cherokee Wash at $100.00 per linear foot.
Land Cost----$125,000 per acre.
Temporary Construction Easement----l 0% of land cost.

4.4 Right-of-Way

The necessary additional right-of-way for this project consisted of Drainage Easements
(DEs), Permanent Construction Easements (PCEs) and Temporary Construction
Easements (TCEs) along segments of both corridors. Hook Engineering used a unit cost
of$125,000 per acre for both DEs and PCEs and $12,500 for TCEs. These costs were
estimated from a recent property sale within the project area. Making DEs and PCEs the
same unit cost and TCEs ten percent of the other two was at the District's direction. At
the upstream and downstream ends of the Doubletree Corridor and along the Cherokee
Wash Corridor, downstream of 52nd Street, PCE costs were included on parcels with
existing DEs in place. This was done to conservatively estimate the total project right­
of-way requirements because it was unclear whether the Town could construct project
facilities within the dedicated DEs without PCEs.
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At the upstream portion of the Doubletree Corridor, the project will have the storm drain
tie into the end of an existing concrete channel. For conservative ~stimating purposes, a
35-foot PCE will be located within an existing DE to house the storm drain a ten-foot
TCE will run adjacent to both sides of the PCE. The easements will extend from the end
of the existing concrete channel to the west right-of-way line of Tatum Boulevard.

At the downstream end of the Doubletree Corridor, the storm drain outfalls into the
downstream wingwall of the IBW culverts beneath Doubletree Ranch Road. As the
storm drain departs the alignment of the roadway fight-of-way, a TCE will be required
over a private parcel, a PCE and TCE will be required over an existing DE and a PCE
and TCE will be required in the golf course that is a part of the IBW floodway.

Hook Engineering determined that the Cherokee Wash Corridor upstream of 52nd Street
does not have any existing DEs. The required easements are to be 40 feet wide the entire
length of the upper reach from the Paradise Valley Country Club Golf Course to 52nd
Street. No improvements, except at roadway crossings, are proposed. These will occur
in existing roadway right-of-way. The DEs are to be kept clear of vegetation and the
owner may not construct any structures in the DEs that would obstruct flow.

Downstream of 52nd Street, a 40-foot wide DE exists all the way to the IBW. Hook
Engineering has included a 40-foot wide PCE superimposed on the DE. A 5-foot TCE
will run adjacent to both sides of the PCE.

The estimated cost of additional required right-of-way for the Doubletree Corridor is
$122,030 and the estimated cost for the Cherokee Wash Corridor is $1,149,658. The
breakdown costs are shown in detail in Volume III.

4.5 Environmental Considerations

As part of the alternatives development process, potential environmental impacts and
general project conditions were identified and are described in the following sections.

Land use: coordination with the City of Phoenix and the Town of Paradise Valley
indicate that the vacant privately owned lands are zoned for residential use. The Phoenix
Mountains Preserve is in government ownership and will never be developed.

The Doubletree Drainage System for the most part will be within the existing road
right-of-way. Additional right-of-way requirements were identified in section 4.4.

The outlet for this project is the Indian Bend Wash (IBW) which, by Town of Paradise
Valley Ordinance 124, is designated for flood control and other purposes. Approval
from the Marriott Camelback Golf Course will have to be obtained to install the outlet
into the IBW.

Hazardous materials: an environmental site assessment of the project area is being
conducted under separate contract by the District. There appear to be locations where
local dumping has taken place throughout mueh of the length of both corridors. Other
than these locations, there were no observations or evidence to suggest the potentia
presence of hazardous waste substances within the project area.
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Cultural resources: archeological investigations are being conduc~ed under separate
contract with the District.

Flood plain considerations: The Federal Emergency Management Agency (F.E.M.A.)
has published Flood Insurance Rate Maps (FIRM) for Maricopa County and the City of
Phoenix and Town of Paradise Valley (see Figures 4.1 and 4.2).

his project is in Zone "B" Map Number 040l3C1690D effective date April IS, 1988
south of Mockingbird Lane and Zone "X" Map Number 04013C1680E map revised
September 29, 1989 for area north of Mockingbird Lane. These are areas between the
limits of the IOO-year flood and SOO-year flood; or certain area subject to IOO-year
flooding with average depths less than one (1) foot or where the contributing drainage
area is less than one square mile; or areas protected by levees from the base flood.
Indian Bend Wash is classified in Zone "AE" which are areas where the base flood
elevation has been determined.

The District completed a delineation of the waters of the United States in May 1994 and
the subsequent delineation showed that the U.S. Army Corps of Engineers has no
jurisdictional authority over Cherokee Wash and Doubletree Ranch Road Wash.
Cherokee Wash and Doubletree Ranch Road Wash are ephemeral streams that flow only
when it rains.

Threatened and endangered species: threatened and endangered species investigations
are being conducted under separate contract with the District.

Vegetation: vegetation types will be determined along the banks of the wash and the
channel bottom under separate contract with the District. Native species should be
utilized for aesthetic treatments and revegetation.

Water quality: improvements within Cherokee Wash will have the potential for
temporary effects upon the water quality of the wash. The actual extent of these effects
will depend upon the time of year in which construction occurs, as the wash is an
intermittent stream that is dry for most of the year. A National Pollutant Discharge
Elimination System (NPDES) permit will be required from the Environmental Protection
Agency in order to construct any improvements in or adjacent to existing streams and
washes. All potential impacts will be minimized by adhering to the District's Drainage
Design Manual for Maricopa County, Arizona, Volume III, Erosion Control.

Cherokee Wash and Doubletree Ranch Road Wash are not designated as wild and scenic
rivers and do not require special consideration as required by the Wild and Scenic Rivers
Act (16 USC 1271-1287).

Construction impacts: temporary air and noise impacts will occur during construction of
improvements along Doubletree Corridor and Cherokee Wash. The construction
contractor will be required to control fugitive dust with water applications and comply
with City, Town, and County regulations to minimize air and noise impacts. To control
erosion, areas disturbed by construction will be either revegetated with indigenous plant
species or bank protection will be constructed.
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Traffic control and project phasing will be important aspects to assure safety and reduce
inconveniences during construction.

5.0 Conclusion

The objective of this report is to develop a conceptual plan and cost estimates to be used for
preparation of construction plans for the storm drain trunk line and channel improvements to
control flooding. The District and the Town of Paradise Valley can now use the results of this
report to proceed with the preferred alternatives.

In the Doubletree Corridor, detentionbasins were determined not to be cost effective because of
land cost in the Town of Paradise Valley. A storm drain system using concrete box culverts was
conceptually designed for the IOO-year 6-hour storm event. The storm drain conveyance system
was designed to contain flooding with little disruption and inconvenience. Safety for pedestrians
and vehicular traffic will be greatly improved. The culverts were designed so the hydraulic
gradient would be at least two feet below existing ground. The Doubletree Ranch Roaclstonn
drain system was analyzed with both the I()()-year and 10- ear·nlet discharges and tailwater
depths at Indian Bend-Wash. By the time the hydraulic gradient is to Junction 3 (13), the water
surface elevation is essentially back to normal. None of the lateral trunk lines were affected by
the difference in tailwater elevations. Special improved inlets might be needed to increase the
hydraulic inlet efficiency. Concrete box culverts are an efficient way to hydraulically transport
storm runoff. Right-of-way requirements are kept to a minimum.

lQ1e Doubletree storm drain system is designed to pick up six main wash areas: Doubletree
Ranch Road Wash west of Tatum Boulevard; Berneil Wash at 52nd Street; Butler Wash at
Tatum Boulevard; the wash at approximately 54th Street and Doubletree Ranch Road; and
Cherokee Wash at 52nd Street and 56th Street. There is a lateral designed for the west side of
Tatum Boulevard to pick up storm runoff from an existing culvert at Tomahawk Drive. The rest
of the sub-basin storm runoff will be picked up as local water in catch basins along the storm
drain system where local drainage patterns dictate. The IO-year 6-hour storm event ofCherokee
Wash will be diverted at 52nd Street and 56th Street because the natural cnannel cannotllandle
the OO-year storm capacity within the existing drainage easement banks. Diverting stormwater
from Cherokee Wash will provide enhanced flooding protection to the areas down stream of the
diversions but it will provide less than the 50-year storm protection.

Indian Bend Wash storm runoff peaks at this location after the stormwater from Doubletree
Ranch Road and Cherokee Wash peak. An energy dissipator is required at the outlet in Indian
Bend Wash because of the velocities generated in the box culvert. The outlet elevation was set
so that there would be a positive slope down Indian Bend Wash and no ponding water in the
culvert.

Table 4.1 summarizes the construction cost for the Doubletree storm drain system including
extensions to pick up water from Cherokee Wash. Table 4.2 summarizes the construction cost
for the Cherokee Wash Corridor.

Drainage easements where not already existing, will be required to stop encroachment upon
Cherokee Wash. The acquisition of contiguous easements for the entire Cherokee Wash
Corridor will enhance the Town's ability to improve and maintain higher levels of conveyance
during storms the presently exist.
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The proposed drainage structures have been conceptually designed and wil~ improve control of
stormwater in both the Doubletree and Cherokee Wash Corridors. A sediment transport study is
under separate contract by the District for Cherokee Wash. Once the sediment report has been
completed and accepted, the grades and any structures that have been recommended in this study
can be used to further define the frequency protection of the ultimate channel capacity
improvement of Cherokee Wash.

Kaminski-Hubbard Engineering's report entitled "Final Drainage Report for Tatum Boulevard,
Cadia Del-Sol to Shea Boulevard," dated January 22, 1993 makes a recommendation to address
street runoff on Tatum Boulevard for the City of Phoenix. Following the recommendation, the
plans have included a 30" line along Tatum Boulevard south of Doubletree Ranch Road to
collect runoff from an existing wash and culvert by Tomahawk Trail. Catch basins can be added
to this extension during the design phase of this project. Construction of the storm drain system
from Hatcher Wash north to approximately Mountain View Road should be postponed until
Hatcher Wash between Tatum Boulevard and 52nd Street has been designed and constructed to
handle the flows.

During the latter stages of this project, it became evident that the cost for the selected
alternatives exceeds the funding limitation budgeted for this project. The Cherokee Wash
Corridor has conveyance limitation and the selected alternative does not afford 100-year
protection even with diversion to the Doubletree Corridor. Nonetheless, many of the results and
analyses presented in this report will be useful if this project is evaluated for flood protection
from less severe storm events than the 100-year, 6-hour storm event analyzed in this project.
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o INLET EOUAJJlATiON PER DETAIL ON SHEET 12

...........,
28

TOTAl.
SH(OS

WArER LINE

REQUIRED
DRAINACE
EASEUENT

SANITAllY SEWER

TELEPHONE

UNDERGROUND POWER

PROPERlY LINE

CABLE TV

GAS LINE

OVERHE.OD POWER

rEUPORARY
CONSTRUCTION
EASEUENT

ISH<£T

14
PROJ[CT NO

2878

T -.

F'

--0~'--

LEGEND

_._',,:---

@ 8' X 6' cac

® TRANsmON STRUCTURE WITH ACCESS HOlE

--------

r -.-,-"~ ---:'-;:-:-j EXISTING

L _ ;_~< ~< ;: ~:~iJ ~[~~T

CD 2-8' X 4- cee

COUHrY ISlAT( I
....,..c"". I Al. I

i,
i,

I,
II
I,
I,

".,
"

~
A':...·

£~ /.

~ ~I/
/

/

/

/

"
".' J

I
I

"",
I

_..

\
\

,
" ,

"

I
i

~ FOR CONSTRUc:T1OII rITHESE PlANS ARE CONCEPTUAl..
THEY ARE FOR LAYOUT AND COST

'ESTIMATING PURPOSES ONLY.

, .

, , ,
"

\
\
1
r
I,
r

/

~

/,.

i

SHEET 4 or 28

i

1
""',,---_..
283-1100
~eoo-STAKE-rr---

REPORT SCHOlATlC NO.

CENTER LINE

HYDRAULIC GRADE LINE

UANHOl.E

CEO<T£R LINE Of" WASH

ACCESS HOLE

(1M rut)
Ilacb-50ft.

i
GRAPHIC SCALE

HGL----

o

•e
HORtZ 1-.50'
VERT 1-.5'

.-
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LEGEND

....\COP·I "- I 2878 I 51 281

$ANITARY SEWER

PROPERTY LINE

OVERHEAD POWER

UNDERGROUNO POWER

WATER UNE

R(QUIR£D
DRAINAGE
EASE"'ENT

CABLE TV

TELEPHONE

GAS LINE

(

c. -

__ C. __

--1--

--1'1--

CD S' x 6' cec

----------

COON'" ISTAT[ I PROJECT NO. ISH([T ~~:!rs I AS BuIlT

/
/

/
/

/
/

/,',

\
\
\
I

\

I
I
1t~J!

,-.;;:-r­
\•

1
_-_ ....---2e3-000

1-800-STAKEiT
--~

"'ANHOLE

REPORT scHE......nC NO.

CENTER LINE

HYORAUlIC GRADE UNE

ACCESS HOLE

CENTER LINE OF WASH

HGL----

o
•

HORtZ 1".50'
VERT 1".5'
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Ir cr'
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. __I- . .,~ _.

--1-- ._. --1-·-1---4
-- _._-

-- -
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--
'--1--- .

-_ _.
-. _.=:

. +-- ...
._f---

f-- -­
I----

--

_ c--. 1--1----11-

-_ .•- I---'"'--

.-
GRAPHIC SCALE

i i i

"\

,P.lYlS-Oli oi!fL.-JL·"'n-+-t--I--II--t--II--t
...._f-.._.-

-f·
- --1--'-

.. 1-.

.-

. - _. --+--j--I--=,........."".J---f­
t---+--1----+/~iiii1l....S•.-:x+-.-l~,

_.~ .·u, Ion .111/1. __

-1--+--1--1----_....

f-+--1-+--1---+-i-+-+--l--+--+-+----jI---l-+--t--+--+-+-t--t-+--+--+--+-+-t--t--l---j--+--+-+-t--t-·t--j-· V·- -._-­
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OV£RHEAO POWER

ISH([T /oS ......,TOT"I...
SH£[TS

SANrTARY SEWER

UNDERGROUND POWER

TELEPHONE

WATER LINE

EXISTING
DRAINAGE
[ASEIAENT

REQUIRED
DRAINAGE
[ASEIAENT

GAS LINE

CABLE TV

I •

PROJECT NO.

--1"--

--,--

LEGEND

® 3-1D' X 6' CBC

(!) 8' X 6' CBC

<D JUNCTION STRUCTURE

r - --:: ~ -:-.~:-"l

L_~~~~~~;.::J

COUNTY ISTA r£ I
_ICOPA I "z. I

I
NOT FOR CONST1lUCT1ON rITHESE PlANS '-RE CONCEPTUAL

THEY J;RE FOR LAYOUT AND COST
ESTI'AATING PURPOSES ONLY.

)

I'
I
I
I

I,
\.
I

,
"1

o
o
+
1'0
1'0

--------- PROPERTY UNE

IAANHOLE

REPORT SCHEIAATIC NO.

CENTER LINE

CENTER LINE OF WASH

HYDRAULIC GRADE UNE

ACCESS HOLE

HGL----

o
•

8

GRAPHIC SCALE

HORIZ '".50'
VERT '".~.

42+0041+0040+0039+0038+0037+0038+0035+0034+0033+00



....

i

SHEn 7 Of' 28

i

REQUIREO
DRAINAGE
EASEIAENT

IAAlNHOLE

CENTER LINE

EXISTING
DRAINAGE
EASEIAENT

WATER LINE

UNDERGROUND POWER

REPORT SCHEIAATlC NO.

SANITARY SEWER

PROPERTY LINE

CENTER LINE Of' WASH

ACCESS HOLE

CABLE TV

TELEPHONE

OVERHEAD POWER

GAS LINE

HYDRAUlIC GRADE LINE

ISH££T TOTAl
SHUTS

I 7128

(1M ruT)
Ilacb-l54ft..

i

PROJECT NO.

GRAPHIC SCALE

2878

HGl----

o

•

r

--V.--

I~'-

LEGEND

HORIZ , ••~.
VERT ,·.S'

....

(!) LOCAl RUNOfT WITH INLET STRUCTURES

CD J- '0' X 6' cee

G) INLn EOUAUZAnON PER onAlL ON SHEn IJ

---------

r--~·.~~-I

L __ ~:~ ~ _;::J

(iW1{~,i'"§~~~~
l~:§'~~~ ~

co

._._T(,-- ­
1
t/-- -

-_i..

I,uv ".

.~.~..--

47+00

'--I-
48+00

>-.-.
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EXISTING
ORAINAGE
EASEUENT

UNDERGROUNO POWER

SANITARY SEWER

WATER UNE

REOUIRED
ORAINAGE
EASEUENT

CABLE TV

PROPERTY LINE

CAS LINE

TEUEPHONE

OIIERHu.o POWER

LEGEND

1\

---(l~--

--(;--

---------

<D 3-10' X 6- CBe

(!) 4-'0' X 6' CBC

(j) JUNCTION STRUCTURE

COUNTY JSTAT( 1- PROJECT NO. ,~~ :fitts I AS 8Ull..T

lWIJCOP·1 -'2. I 2878 I 8 28 I

/~
(I -/
,(

I
I, ",

;" ,

,.
~

I
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·-I---4--+----if-----I---I\~'--+--1 J4:J I - I, -- -·+----11--

--_ ... _--
---- HCL ----

o
•

CE>m:R LINE

CE>m:R LINE OF WASH

HYORAUlIC GRACE It'E

lAANHOLE

ACCESS HOLE

REPORT SCHE....TIC NO.



COUNTY ISTAT( I PfK)J(CT NO IS>«[J TOTAl
SH£ffi .........

IWOJC()PAI Al. I 2878 19 28

CD 5-10' X 5' CBe

(!) 4-10'x6' cae

o ENERGY OtSSIPATQR

LEGEND

r - - - - -'-"l
L __-:>')::;';>~j

r -'~.-" ~ ~'''''''-'I

L _'~ ,/ ~.; <::-:<.J

--\,--

~'---

v,

EXISTING
OAA'N-'CEEASEIJENT

TEIJPOFWlY
CONSTRUCTIONEASEIJENT

REOUlREO
OAAIN-'CE
EASEIJENT

CABLE TV

G.<S LINE

TELEPHONE

O\IERHEAl) POWER

SANITARY SEWER

UNOERGROUNO POW(R

WATER UN[

---------- PROPERTY LINE

-_....

i

SHEET 9 OF 28

i

IJANHOLE

REPORT SCHE....nc NO.

HYDRAUlIC GRADE LINE

ACCESS HOLE

CENTER LINE

COlTER LINE or WASH

GRAPHIC SCALE

o

•e
HORll 1".SO'
VERT 1".5'

---- HGL ----

--_ ... _--
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SAHITAllY SfWER

TEIAPOIWlY
CONSTRUCTION
EASEIAENT

CNERHE.<D POWER

EXISTING
DRA''''''GE
EASEIAENT

REQUIRED
ORAJ""'GE
EASEIAENT

TELEPHONE

CAS LINE

CABLE TV

UNDERGROUND POWER

WATER LINE--''.--

LEGEND

,- - ~ - ---:--:-.1
L _ ~ ..:.:.'~ >:-~.j

,------.,
L .: .... :.:'>1__. -.J

COUHfY ISTATE I PROJeCT NO. ISH([l1 ~~:!rs I AS BUIlT

_<:""41 4l. I 2878 1101 281

",

I
NOT f'OIt COHSTlIUCl1OH rITHESE PlANS ARE CONCEPTUAl.

THEY ARE rQR LAYOUT mD COST
ESTII.IATING PURPOSES ONLY.

r
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\
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r l

I
J

/ "v '-.

\ ,

"

(,

)

-j

,.
-. "

--- - - - --- PROPERTY UNE

CENTER LINE 0> WASH

HCL HYORAUlIC GRADE UNE

0 IA,l,NHiOLE

• ACCESS HOLE

e REPORT SCHEI.IATlC NO.

SCAlL J~---
-_..

HORIZ 1"·50' 263-000

VERT 1"·5' t-800-STAKE-iT
~ ....--...,

SHEET 10 0> 28

CENTER LINE

i

..-

i
GRAPHIC SCALE

- ._-
85+0084+0083+0082+0081+0080+0078+00



"

I
NOT fOR CONSTRUCTION TITHESE PLANS AR[ CONC[PTUAL

TH[Y AR[ FOR LAYOUT ANO COST
[STIMATING PURPOSES ONLY.

'-,

AS BUll.T

28

TOT"l
~[fTS

EXISTING
ORAJNAGE
EASEU[NT

REQUIREO
DRAJNAGE
EASE"ENT

UNDERGROUND POWER

WATER LINE

CABL[ TV

GAS LINE

SANITARy S[WER

OVERHEAD POWER

TELEPHONE

IS>lm

1112878

PROJECT NO.

LEGEND

e' x 50 CBC

SPECIAL '''PROVED CULVERT INLET wi CHILDR[SISTANT TRASH RACK
LOCAL RUNOfr

2 - 10' X 5' CSC

--\',--

_C,_

1-----:---;--1
L_o~·l~....:::~'~

~~at~~~~~
~~b§:'~~~

CD
®
o
(9

COUNTY ISTAT[ I
,,""cc)•• I AI I

............
ll')

-0
o
+

,<.;' .- <i.
l­
(/)

't.,

'-.....,

-- I ---;;;1--- '-1 ~I-
\- -
I
I
L __ ,_.

z

TELEPHONE L1N[
RELOCA T[

._ -.PLACE

f; I
\ \---- ~

55TH\

.. ,
I

--- - - - --- PROPERTY LINE

i

SHEO 11 Of 28

i

CENTER LINE

( IIInft)
llacb-60ft.

i
GRAPHIC SCALE

~.

CENT[R LINE or WASH

HGL HYORAULIC GRADE UNE

0 """HOLE

• ACCESS HOLE

e REPORT SCHEMATIC NO.

SCALE I~---
_.....

HORIZ 1"·50' 283-1100
VERT 1".S' t-eoo-STAKH----

ll')-I-

S11+ooS10+00soo+oo508+00SO&+oo!104+oo
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COUNTY 1SlAT[ I PROJECT NO. ISHUT ~::ts AS BuIlT

i

SHEET 12 or 28

i

REOUIRED
DRAINAGE
[ASEIAENT

UNDERGROUND POWER

REPORT SCHEI.lAT1C NO.

WATER LINE

EXISTING
DRAINAGE
[ASEIAENT

PROPERTY LINE

TELEPHONE

ACCESS HOl£

COlTER LINE or WASH

OV£RH[,<D POWER

HYORAUUC GRADE LINE

CENITR LINE

GAS LINE

CABLE TV

(1lf1UT)
I lacb • 60 ft.

i
GRAPHIC SCALE

o

•

HGL----

--::: .-

--v:--

HORiZ 1".50'
VERT '".5'

<D JUNCTION STRUCTURE WITH ACCESS HOl£

(!) 8' X 5' cac

(!) LOCAl DRAINAGE

-- -- -- -- SANITARY SEWER

LEGEND

---_.,,----

I - - -:-. - -: -:-~

L_'_ ~ -: ~'~'j

[~1l~.~~

....,,,,,,·1 AI r 2878 112 28

i ­
!

z

I 1345
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.-

- -- -- -- SANITARY SEWER

OV£RHEAO POWER

WATER UNE

UNDERGROUND POWER

TELEPHONE

PROPERTY LINE

CABLE tv

GAS LINE

--\\'--

---------

I" - -. -:.~ -:-.:- "l EXISTING

L
. ," " ,. DRAINAGE

-'- _ ~ ~ .:.::... .::...:....J EASEI'ENT

<D JUNCTION STRUCTURE

® LOCAl DRAlN.ACE

® 2-8' X ~' cae
(3) 8' X ~' cae
@ (8" RCP

® 60" RCP

o INLET EOUAlIZATION PER DETAIL BELOW

COUNTY ISTAT[ I PROJECT NO ISHUl ~C:ts AS Bul..T

"""""""I Al I 2878 113 28

SHEET 13 or 28

J
-----_..
283-roo
HOO-STAKE-fT---

REPORT SCHElL.TIC NO.

"'''''HOLE

ACCESS HOlE

CENT£R LINE

GRAPHIC SCALE

•
o

HORtZ 1".50'
VERT 1"·5'

---- HCL ---- HYDRAUlIC GR.'DE LINE

---- ••. ---- CENTER LINE or WASH
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COUHrY ISl"1( I PROJECT NO. ISHfO ~~t}S I AS BUllT

""'0C0f'41" I 2878 114 281

LOCAl ORAJNAGE

INLET EOUAUZATlON PER O£TAlL ON SHEET 13

ll)
__ r-

<D 2-S' X 5' cec

® 3-S' X 6' cec

®

o

LEGEND

GAS LINE

CABLE TV

«
~
Vl

REOUIRED
DRAINAGE
EASEI.IENT

/ \ < TEUPHONE

\ OVERHEAD POWER

---=.- SANITAllY SEWER

UNDERGROUND POWER

--\':._- WATER LINE

--------- PROPERTY LINE

CENTER LINE

---- CENTER LINE 0< WASH

--- HGL---- HYORAUUC GRADE LINE

REPORT SCHE......nc NO.

I.IANHOU

ACCESS HOL£

1
_------283-000
"~STAKE-fT

~ ..,..-.. .....
GRAPHIC SCALE

o

•e
HORlZ '"-50'
VERT '"-5'

1385



I
NOT fOR CONST1lUC'TlOH rITH£SE PLANS ARE CONCEPTUAl.

THEY ARE FOR U-YOUT AND COST
ESTit.lATING PURPOSES ONLY.

..- -- -- T£l£PtiQN£

UNO£RGROUND POW£R

PROP£RTY UNE

WAT[R UN£

REOUIRED
ORAJNAG£
£AS£UENT

£XISTlNG
ORAJNAG£
£ASEUENT

CA1!L£ TV

GAS UN£

--w--

--------

OV[RH£AO POW£R

SANITARY S[W£R

LEGEND

I--'-'~~-I

L __.~ ~ ~'~-.J

rl:fV~I§;~sli~~
fi.~~~;Sltl

@ 3 - 8' X6' C8C

® 10' X6' cae

@ INL£T EOUAUZATION PER OCTAll ON SH£[T 13

(9 lOCAL ORAJNAG£

<D JUNCTION STRUCTURE

COUNTY ISlAn I PROJeCT NO. I~(CT ~~S AS BUl,.T

"""c""I"'1 2878 11528

z
f',.

\L2!2!>
\

I
I'

/

/
/.!

(

\

_.

- 1

tiel ----- HYDRAULIC GRAO£ UNE

ii

R£PORT SCH£loIATIC NO.

loIANHOL[

ACC£SS HOlL

C£NT[R L1N£

C£NT£R L1N£ or WASH

1""---
_......

2$3-000
t-eOO-STAKEiT

~ _.... ....,
SCALE

I DI I'UT I
I lneb • ~ ft.

i
GRAPHIC

o

•

HORIZ 1-.50'
VERT 1-.S'

.-

- -- - - - - - -- - - - --
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COUNTY ISlAT[ I PROJEct NO. IStt[CT ~:':!rs AS 8Ul.T

G) GRADE CONTROl DROP STRUCTURE

28

WATER UNE

UNDERGROUND POW[R

SANfTAllY SEWER

TELEPHONE

OVt:RHEAIl POWER

REOUIRED
DRAINACE
EASEl.IENT

EXISTING
DRAINAGE
EASEl.IENT

GAS LINE

CABLE TV

116

<D 10' X 6' CSC

@ ~tl~ )"'t~,~Mgl~JlT
TRASH IiACK

--\"'--

LEGEND

I----~,~I

L __ ''.::...:~~·'~'~

r!,\;1fI'~'I~Jn~~~

l~~~~~~~

,
L-

\\
'I

'.\1
i\
il.....--/\
It,..' \

I,

J

I
Ii

I
I
..1

I, I

"\,r
/ '.

/

I
)

,/,

--- - - - ---- PROPERTY LINE

CENTER LINE

---- CENTER LINE or WASH

HGL---- HYDRAUlIC GRAO£ UNE

o
•e

HORIZ 1"-50'
VERT 1"-5'

l.IANHOLE

ACCESS HOLE

REPORT SCHEIAATIC NO.

)----1---263-000

~;!..~

GRAPHIC SCALE

k·~ i i i
(Of ruT)

lLAcla-aoft.

--
SHEET 1 6 or 28

--- - _.- ...

1J.40 -or . 0-- • :AS LINE 1/ - -PQWl'R- -- / . !NY,- H81o'-I-' ._- '-- +- --- 11J.40 DRAWN 0 . R 1 196 S"IC< .~ ~
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oo..am ISTAn: I PftOJ(CT ~. ISH([T ~:ts I AS lIUI.'

""""""1"'1 2878 117281

CAS UNE

CABLE TIl

LEGEND

(

<D 48" RCP

@ INln PIPE WITH INLn STRUCTURE

---- -- -- - TELEPHONE

OVERHEAD POWER

- -.:;- - SANITARY SEWER

- --- - UNOERCROUND POWER

- -A'- - WATER UNEI
NOT F'Oll CXlNSllIUCTlClN rIfliES( PlANS ARE CONCEPTUAL

THEY ARE roo LAYOUT AND COST
EsnlAAnNC PURPOSES ONLY.

-- - - - --- PROPERTY UNE

I--+--+--+--+--j---+-+--+--f-.-
f------+--+----+ -I---+--+-·I--+--i-··_·· .f--

lAANHOLE

REPORT SCHElAAT1C NO.

ACCESS HOlE

--- CENTER LINE

o

•

HORIZ 1·-50'
VERT 1·-~'

--- • , . --- CENTER LINE CW WASH

--- HCl--- HYDRAULIC GRADE lINE

I ... "-1--' l-- _.- -. ~..--- - - -'+--f-
+--+-+--+---+-+--+---1f--+--+-+--+---+-4-- --1---1---+.'\'14·1\- -... 1--. f------I--- --·t----- -- -L..-f--- j--f-

- .. - -+---11--+\,-. 11--·t ..- f- -','- ---' 1-----1--- ..-1-- ..-~. ·--f-
-+--+----1---+-+ I--~ .--1--.- --f ----- l-- .----t- . . 1405

1 '± ...-
----·1- - ---... --c-- . - .. ---1--...1-._. _. -- .-.-_. --~-f---.:=E ..- --I-- .._f-- "---'- _.

--I- ..-1---1--....; ._-. -- -_.._-f-- -I-- _.+--_+___il--_I___J._- "1-'--1--+---1--1-·--1--1- -- -- -;;; --- --i 1-.- 1--- 1--. --.. . ..- .--1--

~=~~~t~~~~~~~~~~~~~~~~~~j~~t~~t~~~~~~~~--·~-+---i~-I---J.--+--+--+-+-~--I---+--+---1~-+--+---+-~i-~'_I--f-----I---I-f-----I--I--- >~~~~~-I--,~

f--t-·--+-4--+-j--4--J--+--+---+-+--+----1f---+-····

GRAPHIC SCALE

(Of nn)
I laIOIk - eo ft.

205+00 205+00 207+00 20&+00 208+00 210+00 SHEn 17 CW 28



CABL£ TV

LEGEND

CM:RHEAO POWER

GAS LINE

TELEPHONE

WATER liNE

.. --- UND£RGROUNO POWER

- SANITARY SEWER

n _

--':.-

-1-

-w-

<D 48" RCP

@ 50' Rep

o LOOL DRAINAGE

COUNf'r ISTAT( I PROJECT NO. ISH£.[T I i:1~:ts AS 8UIlT

....."""'·1" I 2878 118 28j

-------- PROPERTY LINE

CENTER liNE

---"'--- CENTER liNE OF WASH

--- HGL--- HYDRAUliC GRAOE liNE

o

• ACCESS HOLE

REPORT SCHElolA1lC NO_

SCAI.E: 1-'::'''':::.'1.-1HORlZ 1'.50' m-11OO
'vm' 1·.S' ~~~

GRAPHIC SCALE

i i

--
--f--+---I

-+- - --- t--
, 1-- --- -- ,-----

217+00

--

218+00

/

215+00

/

214+00213+00

--1---

212+00211+0021G+00

1380

138S '''"L')OD CONTROL U I~ I m,,; I
-- --__-+--1 OF MARICOPA COUNTY
-...1--_--+_1 13&0 DOUBLETREE RANCH ROAD

j--- J---
---+-t---t--t---t--+--- .. -1--1--' - I_I{I'~J- _4 .~~._

liN\!. 136.. ----4 t---' ~_ --1=7' I \.. •.

1~3SS~El~Ei3~E3~El~Ef§~f§~E~~§i§§f§~t~~Ei§§f§~t~~§!§~t§~tt---~·-§il-§I-~-]-~~t='~-=Ji-;~~' I~~'§/Er-~--~~--:'-~r.~~f~~=::;;;~t;:.~- ~-~-jt--~f§-~13SS DRAWN - 1 " ~,IC< ~~-- / __ CHECKED J , 122ft >~
f---t--tl-+-----+--j--t--t_ ·t--t--+--+-f---t--tl-----t---t---t--t--t---j--t---t---t---t--t--t---t--t--t---t --j---j----t--t-- r---- - 1----1--. [LOCdEO__- / \IN\!. 135'-i. - I'~ - ---1-- 111'\ ."~ -

-- - I :=-~I -I-~.- ./ ~~__®= -- "HOOI IIlG!IlIERING. INC. I , !',),
i=~~+=1=+ -.nilI'll~f~-~~:+==t~=-=t-t--=j ~ "':;,::a..-..::'=- "I.toNA.Ufl

I__.t~~t~~t~:t,=-~j-~~_:_I.::~l"'~_.=-+___'___-_-_+~__-+_.~..:-+.L-___:__+.L-~j_-L-.::j-~~t=~~=j==j==i==t==t==t==.t=j==j==i==t==t==t==L-.-_..j==t==t==t==j--~-t~-_-_-t..~-_~ __.__LJ__ '__, -=,_-_'_'_'__l_ __'_-_ '-'i~ ----l---I----------t-----=----......"'"i:::
218+00 218+00 22G+00 221+00 222+00 SHEET 18 OF 28

I
1----+----1--:1;
t-+--1U

138S J=
1 - -_.-t--t--+-,:- t---~ - -I--j--Ir----t--I---jl--I-- --

-t---~t=t==l=+==l=++=t=l==
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I
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CAIlL[ TV

CAS lIN[

PROP[RTY LINE

UNDERGROUND POW[R

WATER LINE

REQUIR£D
DRAlNAC[
EAS["'ENT

SANITARY S£W[R

TELEPHONE

OVERHEAD POW[R

LEGEND

--'v\'.--

----------

I - - - - - - :-:l [XISTINC
~'.' .. ." < ~. DRAINACE

L ~ :......"..:..!:.~ x:. (~. {J EAS["'ENT

CD 30- RCP
(!) CULVERT INLET WITH TRASH RACK

G) TE"'PORARY CONSTRUCTION EASE"'[NT

COUNTY ISlAT[ I PRQJ£CT NO 15H[[l ~:ts AS IIUllf

lWl1COPAI A1. I 2878 119 28

o
N

/

\.
\

/
,
\

/\

\

- -_.

I NOT ftllI COHSTlIUCTlOH rITHESE PlANS ARE CONCEPtuALTHEY ARE FOR LAYOUT AND COST[Sn.....TINC PURPOS[S ONLY.

DATE

i

SHEET 19 Of" 28

i

)----_-00
283-000

~~~

REPORT SCHE.....T1C NO.

ACCESS HOLE

HYDRAUlIC CRADE LINE

COlTER LINE

CENTER LINE Of" WASH

(D1 nn)
1 1acb - 54 ft.

i
R£v\SION

GRAPHIC SCALE

o

•
8

HORIZ 1-.50'
VERT 1-.5'

.-

---- HCL ----

104+00103+00102+00
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COUNTY ISTAT[ I PROJ(Cf NO ISH£[l :ti.:ts
AS ""'"

r - .-. -:-.;::-:--:- ,-:-,.=-] EXISTING

L .. ':, 0'::ZA"<:'; / 0';.. "/ I DRA'NAGE
, _'_'..:...! ...~-:."':..._:...~.:_.J EASEUENT

I' - .-. -., -':T ,-rl TElAPORARY
, ' .,~. :.,1.:'1. J';~ "'DNSTRUCTION

L· : ·./·'l·f .,,,,. '~": ~:' I ~_ ._. -"!:"'--:. -:... :::....:. '::...J EASEI.IENT

WATER UNE

UNDERCROUNO POWER

PROPERTY UNE

SANITARY SEWER

GAS UNE

REQUIRED
DRAINAGE
EASEI.IENT

OVERHEAD POWER

TELEPHONE

CAIILE TV

2878 120 28

--I ---

--\",'---

-_':,'--

LEGEND

o 2-6' X .' CBe

o 36' RCP

® 6' x 6' CBe

o 30' ReP

® TRANSITION STRUCTURE

---- - -----

"""COP. I AI. I

1.380 I- LOOD CONTROL UI:::i I '(ICT
OF MARICOPA COUNTY

--

ATE

i

SHEET 20 or 28

i

HYDRAUUC GRADE UNE

REPORT SCHE"AT1C ND.

"""HOLE
ACCESS HOLE

CENTER LINE Dr WASH

CENTER UNE

[
1
""------263-000
I-800-STAKH---

(IIInn)
l1Acb-&Oft..

i
REVISION

GRAPHIC SCALE

o

•

--HOI,---

HORIZ 1".50'
VERT 1".5'

NO.

1375

.. . ..

13115
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DOUBLETREE RANCH ROAD
REGIONAL STUDY
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AS .......

WATER LINE

CENTER LINE

SANITARY SEWER

PROPERTY LINE

G.'S LINE

CENTER LINE OF WASH

TELEPHONE

UNDERGROUND POWER

EXISTING
ORAINAGE
EASE"ENT

CABLE TV

- OVERHEAD POWER

('-

__ C', _

-- V:·_-

,_t .__

@ ".CAP.N. 169-07-~2

(j) ".CAP.N. 169-07-~J

<P ".CA.P.N. 169-07-~B

@ ".CAP.N. 169-07-4A

@ ".CAP.N. 169-07-27

@ ".CA.P.N. 169-07-28

@ ".C.R. BK.70 PC.47

LEGEND

DRAINAGE EASEMENT

r - -. -. '" ~;~in REOUIREO
'. • . { I I. •.J}, l.. i :1, :! ~', DRAJNAGE
L _ UJll:J.L ,!J U EASE"ENT

~,
\ "\

,
!

/
~'- ./--

.~ ~-- ,~.:.. -- -.

./
./

./

J

I
\

I \
I \
I

---.
/

-......_- --. /

-- ....., ...........

r
I,

~./
/

./

'"

'-.
/

/
/

\/\

/

/

../
'~./

/'

/
/

./
./

./

I
I
\
\

/
j

/
/

/

--HGt-- HYDRAULIC GRAD[ LINE

.. ·L· LEFT TOP or BANK

-R- RIGHT TOP or BANK

o
•

IotANHOLE

ACCESS HOLE

HORIZ '".50'
VERT '".5'

REPORT SCHElotAnC NO.

GRAPHIC SCALE

i i
(lIlRIT)

I lacb • Mt "­

REVlSIQN I!'I' DATE

DATE

J.

~ HOOK ENGINEERING, INC,..,,-----­.. __ ..._-

DOUBLETREE RANCH ROAD
REGIONAl.. STUDY

L 0 C
OF MARICOPA COUNlY

DRAWN
CHECKED

DESIGN

SHEET 21 or 28



Il.C.A.P.N. 159-07-57

AS BUILT

169-07-66

169-07-48

159-07-47

159-07-~2

169-07-~J

WATER UN[

UNDERGROUND POW£R

T£IlPOFWlY
CONSTRUCTION
£AS£Il£NT

R£CUIR£D
DRAJNAG£
£AS£Il£NT

CAS lIN£

CABlE TV

T£L£PHON£

OVERHEAD POWER

SANITARY SEW£R

~;

__ C. __

LEGEND

--(,--

[
----,-,-...1

'. :" '.' /____ ...:...:_:J

~~
DlR. S£CTlON ITEH QUANTITY COST
REPLAC( -"- 4B' CULVERT )-52 ft 17.160

~ '" ":::-. ,,~~~~~,~tLS f.)~tCcHUYd 2~:~~~
'-.. . ROAD REHOVAL 7B3 Iqyd 1.958

I.-. --.. ?"', ROAD RPLCH'T '7ooB3,"lnqYtd , 10,962\ 'J g~t'W:tIL B2 CU~~ ; l~n
ACC£SS RAHP 64 cuyd . 2,240

',<,:' ~-:-". B~:~MNS ~~: ! ~~: \
/' " \ LTOT=AL=-__-'- ---".:.'7lI=.':..:48~

/

\

.-
C\I

/'

,..: /

:r:
(/) \

:r: "
~
<
~

0
0
+
~.-
<D

SH£ET 22 Of 28

~ HOOI INGINIIIlING, INC,...,-----­.. _-_ .._-

COlTER lIN£

C£NTER LINE Of WASH

----tic.- HYDRAUlIC GRA[)( lIN£

'L' L£FT TOP Of BANK

-R- RIGHT TOP Of BANK

0 llANHOL£

• ACCESS HOL£

8 R£PORT SCHEllATlC NO.

SCAl.£
0lLI.1IIIO_ ..._....

HORIZ 1".50' 283-roo
..1OO-8TAKE-fT

VERT 1".~· ---
GRAPHIC SCALE

~-l i i i...- ( IIinn)
I lac:b - &.0 ft.

R£V1SION BY DAT£

---- - - - ---- PROPERTY UN£

CH£CK£O

DESIGN
DRAWN

<D

.i

'.

.-~-_.""

c"
)

/

COST

14,080

\

\

r--'I"T("'H,--r-::Q"'UAN~T"'IT"'Y'''''C'''O'''S-=-T-, I
DRAINAGE [SHT. .099 ocr."; 112."00 t
CHANNEL NIA NIA

TOTAL '12.400
\,

I

"

\

,....-.- -
TOTAL

/" ITEH QUANTI TV

./ RAINAGE ESHT..113 Gcr.s
CHANNEL N/A

ri. -

f

..::.:~

-' \

,;

\

" ,J \

1-'

\
l

"-
--'L __

/

\

\

, .. :..:
.... '" '--

" )

/
/

/.g
\ t
~.

........ -~,.

/

r

\

QUANTITY
3-)0 ft
2 EACH
1.2B3cuyd
400 Iqyd

;~~'~~t
60 cuyd
64 cuyd
N/A
N/A
N/A

/J
/

I

/
QUANTITY COST I" ~:=-'"

.0206 OCI '2.5B3
NIA N/A

IT£H

d'
~ ., 4B' CULVERT
~ EAD"ALLS

BACKFILL
DAD REMOVAL

• )~.; '- I ~S:~D:~rCCH·T

'- I $'J~ -. --;- :~[~'fRAMP
~ --.. ;J --/. - DRIVE"\:YS............ ~c.. TeE

- T1LITJES

~- ---.
" -,

.......
'-""

•



AS """'-,

TE"PQRARY
CONSTRUCTION
EASE"'ENT

UNDERGROUND POWER

PROPERTY LINE

WATER LINE

TELEPHONE

CENTER LINE

EXISTiNG
DRAINAGE
EASE..ENT

SANITARY SEWER

REQUIRED
DRAINAGE
[ASE"ENT

GAS LINE

OVERHEAD POWER

CABLE TV

-·-v;----

-_-:,--

LEGEND

© ".CAP.N. 168-66-002

@ ".CA.P.N. 168-1'-9A

® ".CAP.N. 168-66-' ....

<D "CAP.N. '68-n-ooJ

DRAINAGE EASEMENT

I - ~ ::- .~ ,~ -.71
L _ :..- ..;.....:.0,.~~ j

I----:---·---:--:--~

L __ ~'~~._j

,
I

/1
I', i

/ I
.r . - - -,

! --, ..,
i

/
/

1/

i
. ~ ,-;'

./
~....--<:" .

I
I
l_

,_/ --..
- i

_ ("
-'-. L ---..

/'

( I

NOT f'OlI CONSTRUCI1OH
THESE PlANS ARE CONCEPTUAL

THEY ARE rOR LAYOUT AND COST
ESTilAATING PURPOSES ONLY.

CENTER LINE or WASH

i

SHEET 23 Of 28

i

REPORT SCH£lIATlC NO.

lAANHOLE

HYORAUUC GRADE UN[

ACCESS HOli

RIGHT TOP Of BANK

LEFT TOP Of BANK

(IlIruT)
1 16cb - &0 tl

i
GRAPHIC SCALE

'L'

o
•

HGl----

-R-

e
HORlZ 1".:so'
VERT 1".5'

.-

840+00
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.-- I'. -- WATER LINE

--- - - - --- PROPERTY LINE

GAS LINE

UNOERGROUNO POWER

TELEPHONE

SANITART SEWER

TElAPOFW!Y
CONSTRUCTION
EASE"ENT

OVERHOO POWER

CENTER LINE

EXISTING
DRAINAGE
EASE"ENT

REOUIRED
DRAINAGE
EASE"ENT

CABLE TV

lSH£fT TOTAL
SH(£1S

124 28

EASEMENT

PROJ[CT NO.

DRAINAGE

@ ".C.A.P.N. 108-65-040

(j) ".CAP.N. 108-65-041

---,---

I.

LEGEND

r - - ~. - - -.:-j

L __ :-;~ ~ ~:j

,------,
L __ ~ -.J.~ ~j

COUNTY ISTAT[ I

CENTER LINE Of WASH

i

SHEET 24 or 28

i

J
~---_....
263-roo
t-eoo-STAKH

U ."...-~

SCHElAATIC NO.

HYDRAUlIC GRADE LINE

ACCESS HOLE

LEFT TOP Of BANK

RIGHT TOP Of BANK

i
GRAPHIC SCALE

HGL----

-R-

o

•
SCALE 8
HORlZ 1".SO'
VERT 1·.~·

.-

1154+oo115J+00

1335

1330

~~I--+--+- §,It--+--I--+-' • -- :WI~.l I. KI~f:'" .\ , . . 5~. n., TIt' f- _ (. . .. C{..

1~ .(f)I---J-..--Ie----t-.~lt-__l-__+_-1 --!---+- -- -+--+-.-j---I-t-=-=-t=:l==t=t::=I=t=-=-:=I-r=-=-=:+-~=-~t=-=~--.- ---- liJv +,~,..·~l v •• :~F· ., .... )' ....."\=:. -'",n' ~::-.. ':~-.:=' ~d~
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CK1
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'- ,

LEGEND

. .....

SANITARY SEWER

WATIR LINE

CENTER UNE

PROPERTY LINE

REOUIRED
DRAINAGE
EASE"'ENT

UNOERGROUND POWER

TELEPHONE

EXISTING
DRAINAGE
EASE"'ENT

GAS UNE

CABLE lV

OVERHEAD POWER

TEUPORARY
CONSTRUCTION
EASE"'ENT

125 281
ISH(Cl Tor.... I

NO. SH£OS IPROJECT NO.

2878

--:!..--

COUNTY ISTAll I
_ 1OOP4 1 Al. I

r: - - - --:- - -.'1
L '~'_~'~

r---~-:--I

L ~_.J

16,~ll~~'e'~S1~a' I~I~S:,~.. ~~1~11l:: I
,~~~. 'ii

COST

17.500
3.510
6.840

300
506

25.028

,. --

- .

COST • I
105.000 - ') I
~::~:g /~.I

1.783
3.046

125.138 /

SU3."7

'. _-:==::-::~::- _,,\-¥" _.~. ITElA OUANTITY

_ . i ._ -==-=-- '.1 \'$ .:;-r CABIONS 1050 ~nft____~=~ FENCE 2'40 ~n'l

BUENA ,~ .- / EXCAVATION 4.940 cuyd
CLfARINC 0.960 ocr••
TCE 0.2.4 acres
DRAJNACE 1.000 acres

ESUT

TOT.....

'e

---- CENTER UNE Of WASH

SHEET 25 Of 28

20' LEn TOP Of SANK

REPORT SCHEUATlC NO.

20' RIGHT TOP Of SANK

UANHOLE

HYDRAULIC GRADE UNE

ACCESS HOLE

-R-

L·

o
•e

SCAI..£ 1-.., :-:::1.-
HORIZ '".50' 'I 263":000
VERT '".15' ~~~ I

GRAPHIC SCALE

~_-1 i i i-~
( .. IUT)

1 LDcb - 50 ft..

REVlSICJN BY DATE

----HGl.----

172+00171+00170+00"11+00118+00"7+00"'+00

i



--- - - - --- PROPERTY LINE

C<:lUHTY ISTAtE I PROJECT NO. ISH[(1 :f:.:!fs AS 8UM.T

---I Al 1 2878 126 28

~i1;;i~~SS~, ~~m~ REQUIRED
1~~~ll!lIil . '" ~lS~l~ DRAINAGE
~: ~\- ~ ~,».'W EAS[t.A[NT

SANITARY SEWER

WATER LINE

UNOERGROUND POWER

TELEPHONE

GAS LINE

OVERHEAD POWER

EXISTING
DRAINAGE
[ASElAENT

TEIAPORARY
CONSTRUCTION
EASElAENT

CABLE TV

CENTER LINE

--"L--

--- r;--

LEGEND

I- - - ~~-"~ ~J

L ..:.. ~ :.--~ ~ ~:j

r - - -, - "'"" - -:l
L_~~,L:i~j

N

I

L.

t,

·.

~-,

j,

COST

130,000
30,390
23,400

2,210
10,500
4,492

176 296
tJ77.2lllI

\.

I

I NOT FtlR CONSl1IUC11ON rITHESE PLANS ARE CONCEPTUAL
THEY ARE FOR LAYOUT AND COST

ESTI.....TING PURPOSES ONLY,

(III ruT)
1 lAeb - 50 ft.

CENTER LINE Of' WASH

HGl HYDRAUlIC GRADE LINE

L' 20' LEn TOP OF BANK

-R- 20' RIGHT TOP Of' BANK

0 ItANHOLE

• ACCESS HOLE

8 REPORT SCHE.....TIC NO,

i

SHEET 26 Of' 28

i

J
""---...---263·1100
l-8oo-5TAKE-iT

~ ...,..-...,

SCALE

i

HORIZ 1".50'
VERT 1".15'

GRAPHIC



_.- -
COUNTY ISTAT[ I PAOJ(CT NO. ISH££T TOTAL.' AS IikJl..T

SH((TS I

GAS LINE

CEOfrER LINE

PROPERTY LINE

SANITAAY SEWER

OVERHEAD POWER

UNDERGROUND POWER

TELEPHONE

127 281

EASEMENT

-- WATER LINE

--()o--

--,,--

LEGEND

CABLE tv

DRAINAGE

@ ".C.A.P.N. '68-59-'E

(!) ".C.A.P.N. '68-59-'G

---------

[ . /' " ','l I ~":s~~~ION
_. -'-. £.ASE..ENT

---",--- CENTER LINE or WASH

HI'ORAUUC GRADE LINE

LEn TOP or BANK

..AHHOLE

ACCESS HOLE

REPORT SCHEI.lATIC NO.

)
--_...._.
2e3·roo
t-800-8TAKE-IT

'J ........... ....,

SCALE

(DlruT)
I lAcb - &0 n..

GRAPHIC

o

•e
- -R- - - RIGHT TOP or BANK

HORIZ 1".50'
VERT 1".S'

·L· .

----HGL----

1330

132S

1J3S

1.1

rCT
Ie

'" .

HGl

1..' ,

1L7i

I.

7

t--

, V­

I/
1/

x

I ....
/

IN' , 21.00.

Iw
w_

0. 0

H • 1 "-
.........

-

INEEXI . FL

./

./

o 0

,
. "'

X CB<

.
IV,

o
+

'"
x

I':::
u

II!!

1.'/

." ~

""

""

.-

-
i"-132S

1340

1330

1J3S

NO. REVISION If( DATE

I-­
I-­
I--
I-- 1Di-~f--+-+--I---+-+-+-Iodf--+-+-+-~--+--lt3JO lAAJ TOW CE No ESS

SHEET 27 or 2870S+0070-4+00703+00

IrtU::> ::>t ilL 11

702+00

"I "n, no I",·

13251--l--+--+---+---!..~~f--+I..-.--I-·--+----lt325I---+---1

701+00700+0081111+00

r-'-

11118+0011117+00IIH+oo11115+0011114+0011113+0011112+00i
I



PROPERlY LINE

CENTER UNE

SANITARY SEWER

TILEPHONE

WATER LINE

UNOERGROUNO POWER

OVERHEAD POWER

REOUIREO
OIWNA(;E
EASE"'ENT

CAS LINE

CABLE TV

LEGEND

--1--

-----4.\:..--

® ....C."-P.N. 168-59-1(

@ II.CAP.N. 168-~9-1C

--,~--

r - - -;. - ~ '~-::l EXISTINC

L _ ~ :~:""::,i '..:.,. EJ ~C~':=T

r - - - -.- -.''1 TEIIPORARY

L __'_~,< L8 ~~i~~::iTKlN

COUH1Y ISTAT[ I PROJECT NO. ISHUT I~~:ts , M Uf

1••,,,e""AI .. 1 2878 1281281

• I,'

ITEH OUANTITY COST ITEH aUANTITY COST " -';;:-::::<1.:'"
,~~: 'CULVERT 2-10.~ CBC 39.96 GABIDNS 230 linn 23.000 '\ ' ~~ , "-
""ADVALLS 2 ooch 12766 EXCAVATION 75 cuyd 4~0 ... 'I " <::l 'f.:: "
!~CKriLL 1.401 cuyd 2:5.2ie fENCE ~~O Ilnft ~,960 ' J-> ,(~~ '\~ ~ 0100.= J323.00
~OAD RCHOVAL 800 .qyd 2,000 LEARING .2116 ocr.. 390 C ,t.t-~--

OAD RCPLCH'T 900.qyd II 200 TCE 0558 ocr.. 699 " \,
GUARDRAIL ~oo IInft 5:20C DRAINAGE ESHT, 2112 ocr.. 26 400 ) \ ' '\

I
/1~'c:J 1 ~ ::> ~m~~_ ~~\UYd 2.~~~ .~ . / ,- ~M. :-- 'I' i' ~'J2?.:x - -'---,

7;' '1-g:1\/' ~ - /\..A ,) ~~f~J~~E:S ~~: ~j: .-\ ":0.. -: ,I' ' ;". '.... \ '-'~<l G)., l -----........
/' \ V ft;./ XC"VATION 6S cu d 390 \ l I " ;: , '-... -"""''O'tr.. ........

I:"~ DIP SECTION 'lllTM. I "U7' \. '-." 'I' ." - "- - j . , -\\~. '\'! ,,_ :REPLACE.," -;- - ", '~C!
• I"~ _ - _ ~ " ITEH OUANTITY COST" < '- _) , ".......-::: , v' q;,

... '_ ,'1,,- ~..:::-.....---__-= ~/ J~............... ,~m~~TlON ~~~ ~~~~ 6~:~g~ , '11~r " J ~\ _:.---:: --=~.o-~,~~.n~
......... - __ / f _ -_______ .- ) - - .... (NCE 1.360 lInft 12.Z~ I --l::::'-:-:S ~_~- - .~" -- ~ 'I' -- ------' "-' LEARING 5877 ocr.. 1.097 '- .,., ~---.........~-- '-N ' . -- -- <"".~ JJO __ \ " ~ -_ ~ ~ ... J TeE 1306 ()cr~s 1.633 1J "ViO :--:,;- -- \ a --,,:",~'J<, - ,"'-----_.: '-"_"" __ "-, '/. rr _ -------,. -"" - -.....- DRAINAGE [SHT ~234 ocr.. 65.426 .~ '''f-S Ii'" /' /' .. :- ,_ ..- - ¢ --=-: Q. \ 1 . \nk..l-... -....!J~

"--'__ .~==, -Ii >- r/, ---, :4~l:Q ~,~~, '145'" _~"f" .I<I'.'--;~ /-~..-:::--~~ 0,., ~,,,>,
71-. Q:: / It I '----,.- - -:r:--.~A;y-c:.. -- ,,~. --:; '-,' ~ .:...----.,"" :- .-:;;....- - - , " . 'i·~r;:::: -\ -'h g \ 'i ~ "--.. ~~-1--1 '\
I / / 1 ---, ...J -- ~ --I., ~. .. , 't '- ..- ~'Ji -\- ''f'" ,\:, / '

11
111 /-J fi _~- - - ..:::::--._ , ',-- - .-- ,,' =- f . . ~-¥.D:'7/ - \ r- \' r \

1;-' / f / ~,_,;::::: -'330 __ -7 ::....:f.:- .=-----~:~-~,;; -~.'-~ .. ......lif· ,\ r:. /' \ \~\ )/
,1/ t, {} -1 --3\/ /--.z-:==;. - -~..~~.,. 'l,n,p'§.[CrrtlN,) i \ ~
'/! I-..~'I \/ V.' I / . . > -'-.. --/1 ' REPL'ACf:: ITEM OUANTITY COST'/.' f /..,.. '-............. f~' ('/ /9 ~ -- --- - . :.....J /)~ ') "":.".' rJ,,& 1.4.~· CULvERT 2-IOX5 CBC 25.90).' ~ t ------- /'\ ij , I..~~ "-.-==:---'~-+J ~.- \ I"'-ADIJALLS 2 .och 11.58,f __ /';;..;../~ , --.... -- /'.~ -,. BACKriLL 855 cuyd 15.39
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