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INTRODUCTION

The City of Glendale contracted with Howard Needles Tammen &Bergendoff
to design a six-lane, full median bridge across Skunk Creek on Union
Hills Road as part of the Arrowhead Ranch Infrastructure Development
Capital Improvements Program. The present alignment of Union Hills Road
does not bridge Skunk Creek. The road jogs to the north and intersects
with 59th Avenue. The future alignment will eliminate the jog and construct
the bridge in the current floodplain.

Construction of a new wa~erway crossing on a previously unbridged alignment
has a significant impact on the floodplain; downstream and upstream of the
new bridge. This report addresses the design computation background and
results of the new hydra4lic design.

PROJECT LOCATION
Skunk Creek flows generally in a southwesterly direction from Adobe Dam to
its confluence with New River. At 59th Avenue the natural alignment runs
parallel to Union Hills Road. Approximately one-half mile downstream,
Skunk Creek flows in a south-southwesterly direction.

Channelization of Skunk Creek upstream of the bridge is needed in order to
control the overbank flow and the water surface elevation at the proposed
Union Hills Road bridge location. Channelization downstream would improve
the alignment in order to direct the flow in a south-southwesterly direction.
Throughout the channelled area, the floodplain would be confined to the
channel, therefore reducing the inundated area. Figure 1 is an aerial
photograph of project location.

HYDROLOGY
Design discharge for the·project is the 100-year occurrence interval. Since
the completion of Adobe Dam, Skunk Creek's discharges have been significantly
reduced. The major contributor to Skunk Creek below the Dam is Scatter Wash;
the confluence being approximately one and one-half miles upstream of the
project. The confluence of Skunk Creek and New River is approximately four
miles downstream of the project.

Preliminary design discharges were supplied by the Maricopa County Flood
Control District. The District provided information that was developed by
the Los Angeles District of the Corps of Engineers for design of the flood
control projects in the North Phoenix area. These design discharges were
published October, 1973 i.n the "Hydrology Design Memorandum - New River
and Phoenix City Streams". This study based the discharges on future
urbanized watershed conditions. The interpolated 100-year discharge at
the bridge site is 11,460 cubic feet per second (CFS).
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The Corps of Engineers is currently analyzing Skunk Creek as part of
a flood insurance study. The present interpolated lOa-year discharge at
Union Hills Road bridge site is 9,675 CFS. This study is scheduled to
be reviewed by the County Flood Control District beginning this month.
Final design for the hydraulic analyses is based on this discharge.

CHANNELIZATION
Channelization of Skunk Creek is needed to protect the bridge and approach
roadways. Also, backwater behind the new bridge would increase the
floodplain and inundate land that is currently not in the floodplain. As
a result of channelization, the adjacent property will benefit from being
removed from the floodplain, as well as protecting Union Hills Road and the
new bridge.

Channelization and realignment of Skunk Creek considered the following
design criteria: (1) reasonable channel velocities; (2) channel slope to
match upstream and downstream natural slopes; (3) alignment to provide
minimum scour, reduce flooding potential to adjacent areas and greatest
hydraulic conductivity; (4) reduce the floodplain width; (5) channel free
board; and (6) impact on the floodplain upstream and downstream.

The final typical section (see Figure 2) provides a channel bottom width
of 110 feet with one and one-half to one side slopes. Though a larger
section would reduce velocities, this would increase the bridge length of
the crossing. A recommended three feet of freeboard above the lOa-year
VJater surface elevation was part of the design criteria. The height of the
bank protection and channel dikes are varied in the final design in order
to provide the three feet of freeboard and keep bridge length and bank
protection to a minimum.

The final alignment for the channelization has been approved by the City
of Glendale's Engineering Department. The bank protection and channel is
extended downstream of the bridge site to tie into the natural section and
the south-southwesterly direction of alignment. Upstream, the channel ties
into the 59th Avenue bridge which will contain the lOa-year discharge.
Figure 3 delineates the proposed channel alignment and shows cross-section
locations.

HYDRAULICS

The top of road and low chord elevations of the bridge depend on the
computed water surface elevation for Skunk Creek at the bridge site. To
determine the water surface elevation (WSEL) the HEC-2 computer program
was used. Appendix A contains the HEC-2 printout for the existing conditions.
Appendix B provides the printout for future conditions, including the
Union Hills Road bridge, 59th Avenue bridge, and channelization of Skunk
Creek. The cross section data used for the existing conditions hydraulic
analysis was provided by the Maricopa County Flood Control District. This
information was developed by and for the Corps of Engineers for their 1973
floodplain study and has been used for the current flood insurance study.
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The impact of the bridges and channelization has been based on the Corps of
Engineers' 1973 datum. Elevation difference is the City of Glendale's
datum 0.58 feet lower than the Corps of Engineers.

The normal bridge routine was used for the existing conditions at 59th
Avenue and the future conditions for Union Hills Road and 59th Avenue.
The existing condition WSEL is based on the cross section and roughness
coefficient data from the Corps of Engineers study. Table A lists the
cross sections, the existing lOa-year WSEL, the future lOa-year WSEL, and
the difference.

Figure 4 is a profile of the channel reach of Skunk Creek showing the
existing and future WSEL's bank protection limits, dike toe and crest, and
pier #2 of the Union Hills Road bridge.

The results of the hydraulic analysis show the rise in the WSEL to be below
one foot upstream of the channelization limits. This is within the estab
lished design criteria accepted by FEMA. Every effort has been made to
improve the floodplain and be compatible with all design considerations,
without having a negative impact on adjacent property.

Finally, scour was analyzed for the bridge site to determine the depth of
local scour, general sCQur and degradation. Local scour was analyzed using
the Shen I, Shen II, Colorado State U., Inglis/Lacy, and Blench methods.
The CSU equation is empirically based upon laboratory tests with cylindrical
piers, and is the most appropriate equation for the design. The CSU result
compares well vlith the range of other methods. Therefore, the CSU value of
7.6 feet for equilibrium depth of scour will be accepted. From this, the
expected maximum depth of local scour is 9.9 feet.

The FHWA manual, Highways in the River Environment, states that general
scour occurs at contractions. Because the proposed channelization will
extend several hundred feet upstream and downstream of the bridge, and be
cause the bridge abutments do not encroach the channel, the only contraction
in the vicinity of the bridge results from the total of six feet of column
thickness of the two rows of piers. This contraction is minor compared with
the 110' bottom width of the channel.

Little data exists for an analysis of expected channel degradation. The
existing Skunk Creek channel bed has experienced degradation since its
construction. The Corps of Engineers 1973 elevations were compared to the
HNTB survey of 1984. Invert elevations have degraded between 1 and 2 feet
below 59th Avenue. The construction of Adobe Dam and urbanization of the
watershed will reduce the sediment supply, which will increase degradation
until Skunk Creek reaches its equilibrium. Without an in-depth study, it
is difficult to quantify degradation. However, from observations of other
constructed channels in; similar soils, it would be prudent to expect at
least 3 to 5 feet of degradation.
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-------Existing ./ Future !

Section WSEL * ./ WSEL * Difference---
"------

3.5 1238.62 1238.62 0.0

3.6 1242.12 1242.12 0.0

3.7 1246.41 1246.41 0.0

3.8 1249.03 1249.03 0.0

3.9 (Project 1250.79 1250.50 - 0.3
Limits)

4.0 1252.01 1252.26 + 0.3

4.1 1253.72 1254.90 + 1.2

4.2 1256.27 1258.65 + 2.4

4.3 1260.76 1260.47 - 0.3

4.4 1262.17 1263.16 + 1.0

4.42 1264.01 1265.15 + 1. 1

4.43 1265.58 1265.69 + 0.1

4.5 (Project 1266.85 1265.97 - 0.9
Limits)

4.6 1270.58 1269.09 - 1. 5

4.7 1273.77 1273.10 - 0.7

4.8 1274.92 1275.05 + 0.1

4.9 1277 .61 1277.53 - 0.1

5.0 1279.7.5 1279.72 0.0

* Corps of Engineers Datum
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