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1.0 INlR(XX£TION

This report presents the results of Ellis-Murphy, Inc. contract to provide hydraulic
analysis and channel improvements design along a two-mile reach of Skunk Creek. The
work was done under a contract with the City of Peoria and approved on November 26,
1986. Although not specifically incorporated into this contract at the time of
approval, reference is also made to Intergovernmental Agreement Skunk Creek and filed
with Secretary of state on December 11, 1986.

In addition to the City of Peoria as the contracting agency, the scope of work and
the IGA required project coordination with the following: Maricopa County Flood
Control District for overall technical direction and the 83rd Ave. bridge analysis;
the Corp of Engineers for their Arizona Canal Diversion Channel Project; ADOT, their
project manager and consultant for the proposed Outer Loop Bridge and channel excava­
tion plans; City of Peoria for their sports complex and new waterline across the
channel; and finally the developer of Desert Harbor subdivision for their drop struc­
ture design at the confluence of Skunk Creek and New River.

Dames and Moore served as a subconsul tant to Ellis-Murphy providing geotechnical
analysis, HEC-II hydraulic analysis and various recommendations. The results of
their work are presented in its entirety as Appendix to this report and will be refer­
enced where required. Appreciation is extended to Mr. John Rodriguez of Maricopa
County Flood Control District and Mr. G. J. Geiser, Project Manager for Dames and

. Moore. Both were very helpful in the coordination and completion of this project.

2.0 PLRPOSE AN) saFE

The need for this project developed from a number of inter-related activities which
would impact upon Skunk Creek and included the Corp of Engineers Arizona Canal Diver­
sion Channel discharging into Skunk Creek; the proposed construction of the Outer Loop
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bridges across Skunk Creek; and the desire by ADOT to produce embankment material for
the Outer Loop from the Skunk Creek channel excavation.

The specific scope of work objectives include:

1. From topo mapping and other material supplied by the MCFCD, the channel was
modelled and using HEC-II, water surface profiles were calculated for two flow
conditions of 35,000 cfs and 50,000 cfs, respectively.

2. From the results of the HEC-II analysis a new channel alignment, inverts and
cross sections were developed to provide the best fit with the following con­
straints:

Corp of Engineers project including the drop structure on the ACDC and the
bank protection designed for a portion of the south bank of Skunk Creek.

Minimum encroachment of the channel into the City of Peoria sports complex.

Preservation of a wet-lands area upstream of the 83rd Ave. bridge.

Attempt to preserve the existing 83rd Ave. bridge and extend its length as
required.

The proposed Outer Loop bridge already designed as to channel width, free
board and channel invert.

The proposed drop structure at the New River confluence.

Velocities which would not be excessively erosive.

That the 50,000 cfs flow water surface profile be contained in a completely
incised channel below the natural bank elevations.
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3. Conduct a series of geotechnical field tests and laboratory tests in order to
determine bank stability, erosion protection recommendations, and foundation
recommendations for any required drop structures.

4. Analyze the impact of the channel design on the 83rd Ave. bridge and make recom­
mendations with concept design for lengthening or replacement.

5. Analyze the impact of the channel design on the proposed Outer Loop bridge and
confirm the parameters used for the bridge design including free board, channel
width and bank erosion protection at the bridge.

6. Prepare excavation plans and earthwork quantity estimates to be included in
ADOT's bid package for the Outer Loop Bridge.

7. Prepare a cost estimate.

8. Prepare a HEC-II analysis of the reach between the ACOC confluence and Bell Road
and provide preliminary recommendations for channel grading and erosion protec­
tion.

9. Prepare a complete set of channel improvement plans for MCFCO.

10. Prepare a Final Engineers Report.

3.0 DISCUSSION

Following initial setup and trial runs, the HEC-II analysis of the channel was made
using 35,000 cfs and 50,000 cfs flow rates. The results of each run was compared
against the objectives and SUbsequent modifications were made until the final result
was achieved and accepted by MCFCO. The final channel configuration with two drop
structures, variable width and variable invert slopes is shown on the improvement
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plans. This final configuration also fitted with all the previous stated constraints.
(See Appendix for HEC-II printout and further discussion.)

The ADOT, Outer Loop Bridge, was confirmed to fit within the channel design and was
confirmed to DeLeuw Cather in our letter dated February 12, 1987. With a channel
bottom width of 257', 1:1 side slopes, channel slope of 0.019 1/1, top width of
300', and for a flow rate of 50,000 cfs, the freeboard to the lower cord is 9.5 1

•

Average channel velocities at the bridge were determined to be 18 fps. These results

were reviewed by DeLeuw Cather engineers at a meeting with Ellis-Murphy on March 24,
1987, and were considered to be acceptable. Because the design invert is lower than
the assumed invert for the initial bridge design, DeLeuw Cather decided to lower the
foundations and erosion protection toe down to conform with the new invert. The
bridge abutment erosion protection of soil cement was considered sui table for the
design velocities.

In order to preserve the wetland area and the other constraints of the channel design,
the channel top width at the 83rd Avenue bridge alignment will be in the order of 460
ft. Although, there is sufficient freeboard with the existing bridge, MCFCD did not
consider it feasible to extend the existing bridge to the length required. Therefore,
we were directed to assume a new replacement bridge at 83rd Avenue to fit the channel
design. A concept design for the new bridge is shown on Sheet 8 of the improvement
plans.

As shown on the plans, there is a small encroachment of the channel into the City of
Peoria Sports Complex. MCFCD intends to review the encroachment with the City of
Peoria for final approval.

The channel design, as previously stated, includes two new drop structures, one at
iJ,s__---

station 24+50 and the second downstream. at station 69+80. Concept designs for the
drop structures are shown on Sheet--S of the plans and further discussed in Appendix.
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The Corp of Engineers' bank protection design along the south side of the channel is
adversely affected by the channel design and specifically the top and toe down eleva­
tions because of the effect of the drop structures on the channel inverts. It is the
intention of MCFCD to present our design to the Corp of Engineers, and it is expected
that they will amend their plans to have the top and toe down elevations fit the
channel elevations. The Corp will also use our channel alignment to finalize their
design for bank protection on the northside of the ACDC/Skunk Creek confluence.

Following the final channel design, the plans were cross sectioned at 200 ft. inter­
vals and the amount of earth available for excavation was calculated. This quantity,
a copy of the cross sections and a reproduceable set of channel design plans were
provided to DeLeuw Cather to incorporate into their Outer Loop bid package.

It should be noted that the excavation plans have hold limits north and south of the
existing 83rd Ave. bridge.

Because the plans for the drop structure at Desert Harbor were prepared based on a
natural channel along Skunk Creek, they will now need to be adjusted to reflect the
Skunk Creek channel design. This will actually be favorable to the developer in that
it will reduce the amount of erosion protection originally shown upstream of his
structure. A copy of our plans will be made available for Desert Harbor to make
their changes. MCFCD will also have to resolve the access question where the Skunk
Creek channel crosses into the Desert Harbor property.

A new 16" water transmission line is being designed by NBS/Lowry and to cross under
Skunk Creek along the east side of the 83rd Avenue bridge. Designs were exchanged in
order to have the channel design and pipeline design compatable with each other.

Erosion protection analysis and recommendations for the channel banks were major parts
of Dames and Moore geotechnical work and is discussed in detail in Appendix. In
summary four-types of erosion protection were considered and in consultation with
MCFCD, it was decided that soil-cement bank protection would meet the veloci ty
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requirements, and be most feasible from an economic and in-situ soil analysis stand­
point. A minimum of 8 1 of toe down is recommended. It is also recommended that the
bank protection include 4 feet of free board above the design flow water surface
elevation for 35,000 cfs. Because the MCFCD does not wish to incorporate leeves as
part of the design, the channel the free board will be somewhat less than the recom­
mended 4' along some sections of the south bank. This was pointed out to the MCFCD,
and they have decided to accept this risk. The Dames & Moore report also recommends
the bank protection be constructed in its entirety with a priority list for initial
construction. The sections and priorities are detailed in Appendix.

The final objective of the project was to provide a HEC-II analysis and preliminary
grading recommendation of the reach from ACDC confluence to Bell Road. As of this
date, MCFCD has been advised that the topo mapping provided is not sufficiently
accurate due to past grading and dumping along this area. MCFCD has requested a
proposal to remap this area. If the proposal is approved, the mapping and analysis
will be carried out and an amendment to this report will be prepared.

4.0 RESlI..TS

The results of the analysis and design for this project are fully presented in the
following:

1. Drawing set for channel excavation provided to DeLeuw Cather for the ADDT Outer
Loop bridge project,

2. Drawing set for overall channel improvements provided to MCFCD, and shown on
Exhibits 1 to 8 inclusive.

3. Construction Quantity estimate shown on Exhibit 9.

4. Preliminary cost estimate shown on Exhibit 10.

5. Dames and Moore report (Appendix).
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Exhibit No. 9

COOSTIU:TI(Joj WANTITY ESTIMATE

Item Description Quantity lXdts--
I Earthwork (Excavation) 793,752 cu. yd.

2 Earthwork (Fill) 22,487 cu.yd.

3 Soil Cement Bank Protection 136,150 cu. yd.

4 Drop Structures - Grouted Rip-Rap 4,022 cu. yd.

5 Drop Structures - Gabions 732 cu.yd.

6 Drop Structures - Concrete 600 cu.yd.

7 Geotextile 6,000 sq. yd.



Exhibit No. 10

PRELIMINARY alST ESTIMATE

Item Description Quantity lklit Cost Total

1 Earthwork * * By ADOT * *

2 Soil Cement 131,150 $32/cu.yd. $4,356,800

3 Grouted Rip-Rap 4,022 $30/cu.yd. 120,660

4 Gabions 732 $70/cu.yd. 51,240

5 Concrete 660 $300/cu.yd. 198,000

6 Geotexti1e 6,000 $2.50/sq.yd. 15,000

7 83rd Ave. Bridge 47,712 $40/sq.ft. 1,908,480

TOTAL $6,650,180
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