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I. INTRODUCTION

The proposed Cave Creek Wash bridge crossing for the Outer Loop Freeway (Loop 101) is
located approximately 4.1 kilometers (2.5 miles) east of Interstate 17 along the Beardsley
Road alignment. This area comprises part of the S.E. 1/4 of Section 20, Range 3 east,
Township 4 north in the City of Phoenix, part of Maricopa County, Arizona, (see Figure 1).
Cave Buttes dam and recreational area lies 7.1 kilometers (4.4 miles) upstream (north) of this
crossing. Immediately upstream and contiguous downstream is the Sanifill Inc., landfill
operation. The constituents of their operation are construction debris comprised of solid
waste materials such as concrete, asphalt, lumber and other commonly used building
materials. No toxic chemicals or otherwise hazardous waste are permitted to be disposed at
this landfill. At present there exists no downstream channelization, other than Sanifill’s
operation, for approximately 1.75 km (1.1 mile), to the juncture of Union Hills Drive. At this
point the wash encounters another bridge waterway crossing and a man made improved
channel ensues all the way to the Arizona Canal Diversion Channel (ACDC). PB understands
that the City of Phoenix has future plans to construct a similar improved channel and linear
recreational facility (greenbelt) between Union Hills Drive and Beardsley Road (future Loop
101 crossing). No construction plans have yet been prepared for coordination purposes at

this time.

Due to the extent of the 100 year runoff at this crossing (155.7 cubic meters per second or
5,500 cfs) it was determined that waterway bridges would be the best way to convey the

floodwaters though the freeway cross section.

The various bridge types have been evaluated as part of the “Bridge Structure Selection
Report for the Cave Creek Wash Bridges” prepared and submitted in December, 1995 (see
references). More discussion will follow on this topic later in this report. The original concept

plans for the outer loop freeway identified a culvert crossing for this location employing 24

—

twenty-four) 10 ft. X 4 ft. High reinforced concrete box culverts, 400 ft. In length. Due to the
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nature of the flow upstream and the large volume, this concept was eliminated early in the
design phase as not being appropriate for a freeway crossing in a highly urbanized environ-
ment. Safety concerns dictate that channelization and the installation of bridge crossings are

warranted at this location.

PB has coordinated with Sanifill, Inc. of Arizona to transition their future upstream channel to
match the required cross-section at the Pima Freeway bridges. Their improvements are
expected to be in place before ADOT's construction. Final sealed construction plans from
Sanifill were forwarded to PB in April, 1996. This information was used to make the upstream

tie — in connection.

The interim phase of this contract calls for the installation of the Eastbound and Westbound
Frontage Road bridges connected in between by a temporary channel consisting of a natural
graded bottom and riprap sideslopes. These two bridges will provide for 2 lanes of traffic in
each direction until funding is available to construct the ultimate improvements consisting of
three lanes in each direction with future high occupancy vehicle (HOV) lanes (one in each

direction) to complete the final configuration.

In addition to accommodating the bridge crossings the re-channelization design must provide
for an outlet to the 7th Street detention basin located at the Northeast corner of Beardsley
Road and 7th Street. This will be accomplished by tying in an outlet channel to the Cave
Creek Wash Channel approximately 50 meters downstream of the Eastbound Frontage Road.

These improvements are shown in the plans at the end of this report.

Il. COORDINATION WITH UPSTREAM IMPROVEMENTS

In April, 1996 Sanifill Inc., of Arizona completed final construction plans for improvements to
Cave Creek Wash. The limits for their channel will end at the north right-of-way of ADOT’s
Loop 101 and extend north for about 305 meters or 1,000 ft. PB has had several meetings
with Sanifill's manager of operations and their consulting engineer, Morrison-Maierle/ CSSA,
Inc. to coordinate the geometics and hydraulic parameters to tie-in the channel design. The
normal trapezoidal channel for Sanifill consists of a 21 foot flat bottom with 2:1 sideslopes

extending 3.5 feet above the 100 year water surface elevation (freeboard), see Figure 2. The

= ~3 -
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trapezoidal channel for ADOT'’s improvements that PB will employ uses a 31 meter flat bottom

(101.7 ft.) with 2:1 sideslopes extending 0.610 meters or 2 ft. Above the 100 year water

surface elevation. The difference in bottom widths is about 24.6 meters (80.71 ft.) and is

transitioned out for 256.65 ft. (78.23 meters) upstream of the North right-of-way in Sanifill's

channel. This was done to create a gradual transition (6.36:1 taper transition/side) between |
projects thereby reducing expansion losses and keep steady state flow regimes before !
entering the bridge/pier sections beginning of the Westbound Frontage Road. The Sanifill |
Channel Section uses a 2 ft. Deep riprap mattress on the sideslopes with a D50 particle size

of 12 inches over a 6 inch gravel bedding. The Manning’s “n” value used in their HEC-2

model is 0.045. The approach grade is relatively flat at 0.492% with a 100 year flow velocity

of 2.0 m/s (6.6 fps) just before the bridge, (500 yr. Superflood velocity is 2.8 m/s (9.2 fps).

The resulting design will employ a smooth transition with relatively steady state water surface

profile through the freeway bridges facilitating easy passing of flowing debris. PB has made

several HEC-2 model runs of which include the existing condition before the Sanifill

Improvements and with the Sanifill and ADOT Improvements in place. Further discussion is

differed to Section VI, Hydraulics.

Ill. DESIGN CONCEPT

Downstream Re-channelization

Due to the fact that this channel reach is fairly steep in grade for a major wash (about 1.0%)
and there were no adverse downstream impacts PB’s original concept maintained the existing
curving alignment of the wash to preserve natural; as well as streamflow characteristics. This
concept required bridges to be skewed (approximately 30°) and to employ horizontal curved
transitions from the Sanifill channel section and also at the downstream end of the Eastbound
Frontage Road bridge. Upon review by ADOT bridge hydraulics it was preferred to have the
wash re-aligned so that the channel would run on a straight line from the Sanifill improvements
upstream to a point of intersection downstream that returned back to the natural wash
thalweg. This would also allow the bridges to be shortened somewhat, by about 6 meters by
substantially reducing the skew angles to under 5°. Upon review it was determined this could
be accomplished by flattening out the wash between the bridges and adding a grade control

“drop structure” downstream so that velocities would not increase and Froude Numbers




Draft Bridge Hydraulics Report
for Cave Creek Wash Crossing

would be maintained below 0.86. This is necessary due to the fact that the realigned grade
without a drop structure would have been 18.5% steeper than the existing condition (0.925%
vs. 1.097%). The resulting Froude Numbers, velocities and total scour encountered would be
excessive, especially with bridge pier and channel bank protection. This would result in
increased costs considerably above and beyond what the cost of the drop structure will be,
not to mention increased operation and maintenance cost for the lifetime of the installation.
The resulting design uses a 0.600% outgoing grade downstream of the Sanifill Channel
(grade @ 0.492%), through the ADOT right-of-way to a point about 16 meters downstream of
the 7th Street detention outfall channel (Q100 = 24.64 cms = 870 cts) whereby it intersects a
10.00% grade into a drop structure with hardbank channel improvements terminating shortly
thereafter. From this point it is necessary to re-grade a distance of about 57 meters back to
the point of rechannelization meeting the existing wash configuration. All this is depicted in
plans shown at the end of the report. It is important to note that the grade control drop
structure was placed just downstream of the 7th Street outfall channel outlet so that it's
hydraulic influence will be outside the bridge limits. This insures lower velocities and Froude

Numbers through the bridge sections as well as not encountering rapidly varying flow

conditions there.

It is foreseen that this “straightened out” channel will work better with future City of
Phoenix/Flood Control District of Maricopa County downstream channel improvements, that

someday will extend to existing facilities at Union Hill's Drive about 1 mile away.

Construction Sequencing

At present, there exists two way traffic (2 lanes) along Beardsley Road, which aligns with the
Westbound Frontage Road. In order to keep this traffic operative the Eastbound Frontage
Road and bridge will be constructed first. After it's completion 2-way traffic will be shifted
onto the Eastbound Frontage Road so that existing Beardsley Road can be torn up and
cleared to allow construction of the Westbound Frontage Road. While this is taking place the
new Cave Creek Wash channel will be built between the Eastbound and Westbound Frontage
Road bridges. In addition, the 7th Street outfall channel will be constructed across the

existing limits of Cave Creek Wash. In order prevent flood damage during construction the




Draft Bridge Hydraulics Report
for Cave Creek Wash Crossing

PICTURES

embankment for the channel must be placed ahead of the Westbound Frontage Road bridge
to prevent flow breakout behind the east abutment and approach. As much of the riprap
construction as can be constructed at the time should be installed to protect the slopes
(channel banks) until completion of the WBFR bridge. This will also act to protect
construction of the 7th Street outlet channel. This construction should proceed without delay
to minimize any chance for a major storm event happening during the construction phase. |f
for some reason the upstream Sanifill Channel has not been constructed at the time of
ADOT's completion a temporary channel extension would have to be built tying in this channel
with the existing wash. These “flair outs” would then have to be taken out as part of Sanifills

construction, before they would make the permanent tie-in to ADOT's facilities.

IV. INTERIM FREEWAY CONDITION

This contract includes only the 1st stage of construction whereby the Eastbound and

Westbound Frontage Roads and bridges are built. This will accommodate 2-way traffic in
each direction (4-lanes total) until the 2nd stage of construction installs the mainline Pima
Freeway (Loop 101) providing 3-lanes of traffic in each direction with a depressed median

that will eventually be paved for HOV lanes.

The nature of the construction staging for the project requires that a hydraulic analysis be
performed to model this condition vs. The ultimate condition to see which will control for
various aspects of the design even though it is only expected that the Interim phase will exist
for about 5 years, the design needs to consider the “worst case” scenario. From running
numerous HEC-2 models it was found that the Interim freeway condition was the control for
scour computations in both the 100 year and the 500 year superflood event. This is due to
the fact that without the numerous piers (including debris blockage) for the ramp and future
mainline bridges the Froude Numbers and velocities are highest for this case, and that has
the greatest influence for effecting the depth of scour. Since this scenario experiences the
highest velocities however, it results in a lower depth of flow and water surface profile.
Because of this the ultimate condition will be used to establish freeboard to the top of the

channel and low chord of bridges discussed in Section V, next.

I|||II|”II
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V. ULTIMATE FREEWAY CONDITION

For this stage a total of 5 bridges will be in place:

Eastbound Frontage Road Bridge (built in Interim phase).
Ramp “B” bridge.

Pima Freeway (Loop 101) Mainline Bridge (1 structure).
Ramp “A” bridge.

SR S

Westbound Frontage Road Bridge (built in Interim phase).

All bridges will be constructed as double spans, with a single center pier arranged in 2-
column bents for all bridges except the Pima Freeway mainline bridge, which will have a 4
column bent. The columns will be supported on 1.219m (4 ft. diameter equiv.) drilled shafts.
The pier diameter will also be 1.219m. All pier bents will be aligned with the flow, as well as
the abutments. In order to achieve this the skew angle of all bridges will vary slightly
depending upon the ramp and road centerline geometry. A constant channel bottom width of
31.00m will be maintained throughout the reach. The depth of flow varies, per the computed
water surface profile and the top of channel grade was set to achieve as close to 0.61m (2.0
ft.) freeboard as possible (see calc’s in technical appendix). This being the case, the amC;unt
of “shelf” distance will vary slightly from the bridge abutment to the edge of the top of the
channel. A minimum freeboard distance of 0.914m (3.0 ft.) was maintained to the low chord
elevation of all bridge structures. Bridge clearance calculations are included in the technical
appendix. The design storm event for this installation is 100 year, due to urbanized
conditions in a “FEMA” controlled floodway. Scour computations for the 500 year superflood
event will control the design for depth of drilled shafts and channel bank protection, as well as

the grade control structure.

For purposes of 404 permitting it has been estimated that the total area of disturbance will be
2.7 acres. Since the area is under 10 acres, but over 1/3 acre, application will be made for a
nationwide permit, section 26, to the U.S. Army Corps of Engineers. Under this section, no

extensive mitigation measures are necessary after acceptability to U.S. Fish and Wildlife and

Arizona Game and Fish Services.

—
==
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VI. HYDRAULICS COMPUTATIONSHEC-2 INPUT

Bridge hydraulics computations have been done in accordance with section 610 of the ADOT
“draft” Metric Roadway Design Guidelines of May 27, 1994, as the final edition is not yet
available. No adverse backwater conditions are created by the design, and the water surface
profile returns to the existing state just beyond the drop structure at station 10+180, (see
HEC-2 runs in technical appendix). An existing residential subdivision exists approximately
80m east of the centerline of Cave Creek Wash at Station 10+070. Comparing the computed
water surface for the 100 year storm with the lowest adjacent pad elevation at the north most
residence on the west side of 4th street reveals that it is 1.38m (or 4.5 ft.) above the flood
stage. This condition is the same for both the re-channelized design as well as the wash in

it's existing state.

The following list describes the HEC-2 computer model runs to analyze and design the bridge

hydraulics and re-channelization of Cave Creek Wash.

1. File: CC1.IN - this run computes the 100 year water surface profile for the existing Cave
Creek Wash before rechannelization and excluding future Sanifill Inc., upstream

improvements. The model simulates the behavior of the wash in it's present state.

2. File: CC1A.IN - this run computes the 100 year water surface profile for existing Cave

Creek Wash with future Sanifill Improvements in place, (e.g., to 1,000 ft. north of ADOT
right-of-way); and no ADOT rechannelization in place yet. This simulates the condition of
how the stream will react to upstream Sanifill Improvements before ADOT construction

begins for the Outer Loop.

3. File: CC1B.IN - this run is superseded and is not included in the appendix. Upon an

initial, informal review with ADOT, it was desired to move the drop structure upstream to
the north to cut down the amount of hardbank channelization necessary before
daylighting back to the existing channel thalweg. Therefore the drop structure was moved
about 65m (215 ft.) upstream, and channel improvements terminated shortly thereafter.
From this point of termination, channel grading will be done to reach the point of
beginning of re-channelization at Cave Creek Wash-station 10+115.378. This can be

seen on the plans provided at the end of the report.
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4. File: CC1C.IN - this run computes the 100 year and 500 year superflood water surface

profiles for Cave Creek Wash with re-channelization and the Eastbound and Westbound
Frontage Road bridges inplace. This model also employs the upstream Sanifill
improvements. As mentioned earlier, the 500 year event is run with this model in the
interim condition, because it yields the highest velocities, and Froude Numbers, before
future ramp and mainline bridges are installed providing greater resistance to streamflows.
This being the case, it will have the greatest impact on scour depths and will be the
controlling water surface profile in that regard. This model simulates the expected

streamflow conditions for this project before ultimate conditions are installed.

5. File: CC1D.IN — this run computes the 100 year water surface profile for ultimate, full

buildout conditions of the freeway. It includes all 5 bridges in place, 3 more than the
previous model, CC1C.IN (Ramp A&B and mainline bridge). This simulates the water
surface profile expected after completion of all freeway facilities and is the controlling
highwater surface for channel design and minimum freeboard design to the low chord of
all bridge structures (e.g., 0.914m or 3.0 ft. Minimum). This run utilizes proposed re-

channelization as well as upstream Sanifill improvements.

The input and output files (hardcopy) for these runs can be found in the technical appendix of
the report. For clarity and convenience cross sections are included with all runs plotted to a
scale that fits on 8-1/2” x 11” standard size sheets. To accomplish this the “Plot-2" routine

was used in the HEC-2 program.

The Mannings “n” value used for the Sanifill Improvements was 0.045. This included a wetted
perimeter comprised of riprap on the bottom and sidescopes using a size of 12”-D50
(average particle size), 2 ft. deep on the slopes and 3.5 ft. deep in the channel bottom. This

can be seen in Figure 2.

PB proposes to use a temporary Riprap channel within the limits between the Eastbound and
Westbound Frontage Road bridges. This was chosen as the most economical method of
construction given the fact that this reach of the channel is temporary and will have to be
removed and replaced at the time of future freeway construction for ultimate conditions at the
time the ramp and mainline bridges will be installed. PB asked AGRA Earth and

Environmental to give it's recommendation on riprap lining on a 2:1 sideslope. They

-10 -




Draft Bridge Hydraulics Report
for Cave Creek Wash Crossing

computed a D50 Size of 10 inches minimum (conventional 12" size will be used). This was
feasible in large part due to the fact that the Froude Number is in the 0.55 to 0.60 range. This
was made possible because the channel through the bridge section was flattened to 0.60%
and a 1.7 meter (5.6 ft.) grade control drop structure was placed approximately 66 meters
downstreém of the Eastbound Frontage Road bridge. This location was chosen because it is
just downstream of the 7th Street outfall system and also because it was not too close to the
bridge structures and out of the hydraulic influence of rapidly varying flow conditions. More is

discussed on this topic in next two sections.

The following expansion and contraction coefficients were used in the HEC-2 model:

Normal channel
outside of bridge limits

*Within Bridge 0.5 0.7
Sections

* This coefficient is slightly higher than normally used. The reason for this was suggested
by Bob Ward, P.E. due to the fact that substantial debris blockage will most likely be
encountered in this area. It's better to be a little on the conservative side for design. Bob
is acting in a Subconsultant capacity to PB on the project and is well recognized as one of
the foremost authorities in hydrology and hydraulic design in the Phoenix Metro area. The
September 1990 version No. 4.5.1 of the HEC-2 model was use to perform “Standard
Step” backwater analysis for this project (see references). For the most part the design
employs gradually varying flow conditions in steady state regimes. Other than flow
through the grade control drop structure, subcritical flow is maintained within ADOT’s
limits of construction. Without the drop structure this would not be the case as flow

conditions would be in the supercritical range.

VIil. SCOUR COMPUTATIONS

Scour Computations have been performed in accordance with ADOT Criteria and Hydraulic

Engineering Circular No. 18 (HEC-18, see references). The following table summarizes the

=19 =
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total scour computed for the 100 year and 500 year superflood event. This will be followed by

a brief discussion of the individual scour components.

Scour Results Summary

100 Year Flood
Q = 5500cfs Abutments Pier
= 155.7cms E&wW
Degradation 2.5' 2.5’
Contraction Scour 0.5’ 0.5’
Bend Scour 0 0
Local Scour 6.5' 13.5’
TOTAL 9.5 16.5°
500 Year Superflood
Q500 = 11,000 cfs Abutments Pier
=311.5cms E&W
Degradation 2.5 2.5
Contraction Scour 0.5’ 0.5’
Bend Scour 0 0
Local Scour 9.5 15.5’
TOTAL *12.5 18.5

* Note: ADOT requires design scour to be for the 500 year
Superflood Event. Also, policy for bridge structure is to
design abutments for the same depth as piers when
abutment scour computes less than pier scour.

In order to gain an appreciation for existing conditions PB personnel have visited the site on
several occasions, (see pictures, page 13). In addition, Bob Ward, P.E., PB’s hydrology and
hydraulic subconsultant has visited the site. This is an important task to complete before
attempting hydraulic modeling and scour computations because experience and judgment
play an important role in the calculation process. The individual components to scour are as
follows: Total Scour is comprised of 4 components: Long-term trends, Contraction scour,

Bend scour (where applicable), and Local pier and Abutment scour.

-12-
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e Long-term Trends

Long-term trends in channel aggradation, degradation, and lateral migration are predicted
qualitatively based on available sources of information including mapping, field
observations, history of flooding and erosion, previous inspection reports, geomorphology,
soil characteristics, land uses, flow patterns, control works, and any other factors which
may have an influence on the river. Since upstream conditions are more clear-water in
nature, due to Sanifill's installation of rock gabion mattresses, the opportunity for a deficit in
sediment supply exists. This alone would be cause for some concern, but in addition, the
HEC-2 model reveals that excessive velocities occur just 100m upstream of the Westbound
Frontage Road bridge (V=4m/s), with Froude Number approaching 1.0 or more. Re-
grading the downstream channel through the ADOT right-of-way will help substantially, by
reducing the grade from almost 1.00% to 0.60%. Even so, it is not unreasonable to predict
that over time significant sediment will be transported downstream, degrading the new

channel. Given these circumstances we predict that 0.75m (or 2.5 ft.) should be used in / /c /

/ 99‘93

)

estimating long term degradation.

] 4-(‘;
D47
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Contraction Scour

Contraction scour is caused by the channel width decreasing at the bridge crossing.
contraction scour occurs when the area of flow is decreased, resulting increases in both
velocity and bed shear stress in the contracted area. There are two basic forms of
contraction scour, live-bed and clear-water, both of which are based on the principle of
conservation of sediment transport. Live-bed is the condition where bed material upstream
of the crossing is being transported. For live-bed scour, material is removed until
equilibrium is reached between sediment transported into and out of the contracted
section. Clear-water is the condition where there is no transportation of upstream bed

material.

Live bed conditions exist at the site because the critical velocity for beginning sediment
motion is less than average channel velocity. Critical velocities for the flood conditions are

below the average flow velocities calculated in the hydraulic analysis.

FHWA recommends the modified version of Laursen’s 1960 equation for estimating live-

bed contraction scour. Input parameters for the equation include average depth,

Il!lll|||ﬂllgm'
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discharge, bottom width, and Dg, of the bed material. It should be noted that Laursen’s
equation will overestimate scour if the contraction is the result of bridge piers and
abutments. Using the median grain size, k; conservatively assumes transported sediment

is mostly suspended bed material discharge. The equation is:
E k1l k2
BRGNS
Y, Q) \W,) \n,

where:
Y, = average depth in the upstream main channel.
Y. = average depth in the contracted section
W, = bottom width of the upstream main channel
W, = bottom width of the contracted section
Q; = flow in the upstream channel transporting sediment
Q. = flow in the contracted channel
Ki and K; = relates to the mode of bed material transport (contact bed material

vs. Suspended bed load). (Page 10-HEC-L8)

Ys=Y.-Y,=average scour depth.

ny= Manning’s “n” for upstream main channel

nz = Manning's “n” for contracted section.

For the Cave Creek Wash crossing live-bed conditions will prevail. Since the flow area of
the stream is only decreased by the pier width plus debris blockage (4'+4’'=8’ for 2 span

bridge) we would expect to see minimal contractual scour here.

e Bend Scour

Since the stream is being re-aligned horizontal deflections are very minor and no channel

bends will occur. Therefore there will be no bend scour for these bridges.
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e Local Scour

Local scour is the result of water flowing around a pier, abutment, or other obstruction.
These obstructions induce the formation of vortex systems caused by the acceleration of
the flow around the obstruction. A horseshoe vortex is formed by water hitting the
upstream surface of the obstruction and then traveling down the pier. In addition, piers
have horizontal vortices, referred to as wake vortices, acting transverse to the pier
downstream of the obstruction. Both vortices remove material from the base of the
obstruction. However, the intensity of the vortices diminishes downstream from the

obstruction.

The Colorado State University (CSU) equation is recommended for both live-bed and clear-
water pier scour. The basic input parameters are flow depth, pier shape. Froude number,
pier width, and angle of attack. The angle of attach"bn the bridges is 0 degrees, i.e., the
flow is normal to the bridge. A pier width of 4 feet was used of which an additional 4 feet

was added for debris blockage.

The CSU equation estimates equilibrium scour depths. Depending on the bed
configuration, adding a recommended correction factor to the equilibrium scour yields the

estimated maximum scour. The CSU equation is:

Y; a o 043
?1 =2.0K K, K, (71) Fr,
where:

Ys = scour depth

Y, = flow depth just upstream of the pier

Ky = correction for pier nose shape

K, = correction for angle of attack

K; = correction for bed configuration

a = pier width (plus debris blockage)

Fr; = Froude number; Fr; = Vi/(gY;)'?

V; = Mean Velocity of flow directly upstream of the pier.

- 16 -
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Froehlich’s live-bed equation, shown below, is used for estimating live-bed and clear-water
scour at abutments. The equation is based entirely on laboratory data and provides very
conservative estimates of scour. The basic input parameters are Froude number, shape,
and projection of abutment, skew, and depth of flow. The use of engineering judgment is
recommended in using these estimates of abutment scour depth, because cost will be the

deciding factor between greater foundation depth or protection of the abutment area.

a

Y W\ 0.43
Z=227K,K, (;—) Fros' 41

Where:
Ky = coefficient for abutment shape.
K, = coefficient for angle of embankment to flow.
a' = A./Ya, = length of abutment projected normal to flow.
A = flow area of the approach cross section obstructed by the embankment.
Fre = Ve/(gYa) = Froude number of approach flow upstream of the abutment.
Ve = Qe/A.
Q. = flow obstructed by the abutment and approach embankment.
Y. = average depth of flow on the floodplain.

Ys = scour depth.

o Total Scour
Total scour at any location is estimated as the sum of any long term trends, contraction
scour, and local scour. The top width of a scour hole is estimated to be 2.8 times the
predicted scour depth. Debris blockage will add to the effective width of the piers and
thus increase the scour depth. This increase in the scour depth has a direct result on the

width of the scour hole as noted above.

Studies have shown that if the estimated limits of the scour holes overlap, the resulting
scour may be deeper than originally estimated. It may be appropriate to use some factor
of safety in determining total scour if this condition applies in dense pier configurations.

Scour computations can be found in the technical appendix of this report.
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Vil. BANK PROTECTION

Because of the channelization involved to tie-in bridge structures, with downstream re-
channelization and a grade control drop structure, bank protection will be necessary for both
the interim and ultimate conditions. PB retained the services of it's subconsultant, Agra Earth
and Environmental, Inc., geotechnical engineers to make recommendations for the bank

lining improvements (see references).

For the reach of channel between the Eastbound and Westbound Frontage Road bridges a
temporary bank lining is necessary, due to the fact that the remaining bridges (ramp “A”, “B”,
and Pima Mainline — Loop 101) will be installed sometime in the future. This will require
removal of the bank protection to install those bridges. At that time permanent bank
protection will be installed. The most cost effective interim bank protection is a riprap layer
installed on 2:1 sideslopes (ungrouted). This is possible due to the relatively low Froude
number within this reach (=0.60), which is facilitated by reducing the grade to 0.60% and
installing a drop structure downstream. Agra Earth has recommended that 12” D50 riprap be
used for a depth of 2.5 ft. (~0.75m) on the sideslopes extending 8 ft. (2.44m) minimum
horizontally across the channel bottom. The top of the riprap layer should extend down to the
predicted scour depth (13 ft. or ~4m). This is depicted in the typical sections in the plans
portion of this report. Agra Earth also recommended a high survivability filter fabric under the
riprap layer. Upon further discussions with PB less costly alternatives will be explored such
as gravel bedding or low survivability fabrics, since it is expected to be in place for only 5

years. A decision will be deferred to final design.

For that portion of the channel that is permanent, e.g., downstream of the Eastbound Frontage
Road bridge, Agra Earth has recommended Cement Stabilized Alluvium (CSA) hardback
improvements for both the channel bank and the drop structure. This is the most economical
choice and will integrate well to provide a natural (riparian) look to the improvements with an

earth graded bottom.

The geotechnical report by Agra Earth indicates that the surface materials present within the
active wash consist of gravely sand, sand, gravel and cobbles. The deeper borings indicate

that coarse grained materials extend to depths of about 10 meters below existing grade.
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Soils are generally nonplastic to low in plasticity and tan to light brown in color. These
materials would be suitable for constructing a CSA hardbank. Agra recommends widths of
2.4m (~7.9 ft.) be used in bringing up lifts when constructing the embankment. Also, the soil
cement should extend a minimum of 1 meter below the maximum predicted level of scour. In
this case that would be, 12.5' + 4.3 ~17 ft. Rounded, or about 5 meters. Constructing the
channel banks on a 2:1 sideslope ~26.5°) should present no problem as Agra recommends a
maximum sideslope of 1.25:1 not be exceeded. This allows us to use a 1.5:1 sideslope below
the channel grade to minimize excavation in the wash, (see typical sections in plans). The
geotechnical report, included with this submittal gives a design mix in Appendix C and some

guidelines to be included in the special provisions.

The plans included herein show typical sections and the stationing limits of CSA construction.
In addition, as mentioned earlier, the grade control drop structure will also be constructed of

CSA, and can be easily integrated into the permanent construction of the channel banks.
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Project: Pima Freeway - 56th St. Job No.: 11032S Date: June 26,96

From: Bob Battistello Talked to: Amir Motamedi - FCDMC
Ph: 506-1501

Re: Inquire as to what the 500 year “Superflood” flowrate is to do bridge scour
computations.

Amir supplied me with the following:

The 500 year flowrate below Deer Valley Road is 11,000 cfs or = 311.48 cms. in
Cave Creek. He obtained this information from the FEMA Flood Insurance Study,

revised in September, 1995. Y LA <
Nt A R
The reason this flow is so much greater tpran the 100 year event is due, fﬁthe fact that
Cave Buttes Dam is designed for a Pr ximum-Flood-event “PMF” in the range
of 200 to 300 year event. Overtopping occurs through the emergency spillway beyond
the PMF event.
AN

This flowrate (311.48 cms ) will be used in our HEC-2 model to compute pier and
abutment scour for toe-down depths.

cc: file
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OC_IMorrison-Maierle/cssa, Inc.

RECEIVED
APR - 1 1995

PARSUNg BHig
TEMPE

KENHUE

4621 North 16th Street Suite, D-401, Phoenix, Arizona 85016

April 01, 1996

Mr. Bob Battistello, P.E.

Project Manager

Parsons Brinkerhoff Quade and Douglas
1501 West Fountainhead Parkway, Suite 400
Tempe, Arizona 85282

ATTN: Sulista
RE: Pima Freeway, JCT I-17 to 56th Street

TRACS NO. H 3565 01D
Cave Creek Wash

Phone: 602-277-2828 Fax: 602-279-2554

1
1

éro]ect No; l_’Qéz_ t

- Original To Central File

PM
Route To:

gl
B\

-4 VIV

Remarks :@Azﬂ.&
W (Ao

Transmitted herewith for your use are two sets of the Final Construction Plans for East
hase IT), MMI, 3-29-96.

ve Creek Wash Channelization at Lone Cactus Landfill

Please submit any comments you may have no later than April 12, 1996.

MORRISON-MAIERLE/CSSA, INC.

BT

Bruce F Friedhoff, P.E.
Phoenix Office Manager

Enclosures
Copy: Greg Czerniski
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Sanifill

Quality Service with Integrity

June 21, 1995

Bob Battistello

Parsons Brinkerhoff Quade & Douglas, Inc.
1501 West Fountainhead Parkway

Suite 400

Tempe, Arizona 85282

RE: Cave Creek Wash (CCW) and Pima Freeway - OuterLoop 101
Intersection.

Dear Bob:

I have enclosed a blueline copy, along with descriptive documentation for the CCW
channelization. As you can see, the original design called for the CCW to widen near the
southern end (CCW and Beardsley intersection) to accommodate for 24 10-foot box culverts.
I've also enclosed the most recent aerial topographical blueline to show existing contours.
Sanifill wishes to have DOT re-designed the CCW and 101 intersection to accommodate the
existing uniform channel and not require CCW to widen near this intersection. Sanifill believes
that one of the only ways to accomplish this is to use bridges, instead of box culverts.

If you have any questions please don’t hesitate to contact me at 242-5143.

Sincerely,
Sanifill of Arizona, Inc.

eg Czerniski
District Engineering Coordinator

Printed on Recycled Paper

Sanifill of Arizona, Inc. * P.O. Box 9129 * Phoenix, AZ 85068 * (602) 242-5143 * FAX (602) 242-6802
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ARIZONA DEPARTMENT OF TRANS?ORTATION
OFFICE MEMO
January 10. 1991

To: Drainage Design Services

From:George Lopez-Cepero, Supervisor
Bridge Drainage Services

Subject: Bridge Pier Debris and Stream Force Criteria

As stated in Vol. I POLICY, Section B.3 BRIDGE SCOUR debris shall be
considered when calculating pier scour. The debris blockage shall be
considered for a depth of 12 feet and a width of 4 feet. The
effective pier diameter "a" in Colorado State’s pier scour equation
(Richardson et al., 1987) shall be determined as follows:

For framed bents: a.) If the clear spacing between columns/shafts is
less than 16 feet, the sum of the column/shaft diameters rlus 4 feet
shall be used as the pier diameter. b.) If the clear spacing is 16

feet or more, use the individual column/shaft diameter plus 4 feet as
the pier diameter.

For bridge7 with stem wall piers use the pier width plus 4 feet.

The skew angle shall be applied to this effective width.

The debris blockage shall extend to a depth of 12 feet from the
computed water surface. When the depth of flow is less than 12 feet.
the depth of debris blockage shall be set equal to the depth of flow.
If the depth of flow is greater than 12 feet. use the debris blocked
width to 12 feet., then use the pier width below 12 feet. In
determining the design scour depth where the depth of flow is greater
than 12 feet, two computations may be necessary: one based on a debris
blocked width and one based on the pier width. The calculated scour
depth based on the blocked width shall be applied from the bottom of
the debris blockage. The calculated pier scour depth based on the
unblocked width shall be applied from the stream bed after application
of degradation and contraction scour. The greater of the two depths
shall be used as the pier scour.

The stream force shall be applied by considering the debried width
for the length of column with debris (h<=12). The column width shall
be used from the bottom of debris to the channel bottom. The force
shall linearly decrease to zero from the channel bottom to the bottom
of the scour hole. For columns at a spacing of 16 feet or greater, the
stream force shall be applied to each column. For columns at less than
16 feet, the stream force may be equally distributed to all the

e“gg)éﬁtagpgza

“columns in the frame.
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G: \DRNG\HECEXE2>hec2menu. exe
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HEC-2 WATER SURFACE PROFILES

Version 4.5.1; September 1990
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T PIMA FREEWAY BRIDGE CROSSING AT CAVE CREEK (BEARDSLEY ROAD ALIGNMENT)
T2 HYDRAULIC ANALYSIS FOR EXISTING CAVE CREEK 100-YEAR FLOODPLAIN
13 CAVE CREEK, EXISTING
T4 MODEL CC1.IN, SUBCRITICAL FLOW
15 ALL INPUT DATA IS IN METRIC UNITS
T6 %+  DISCHARGES IN cfs: 5,500, —— = ¥
7 ALL CROSS-SECTION DATA COMPILED BY INTER-GRAPH DTM USING "INROADS"
J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS Q WSEL FQ
2 .0090 1 434
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 1BW CHNIM ITRACE

1 -1 =1
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GR 435.4 118.85 435.95 130.73 435.84 156.21 436.31 160.77 436.01 164.00

GR 435.9 176.58

1.




>
-

03JUN96

10050
435.8
432.8
431.3
T437.4
437.4

10090

434.5
432.8
432.3
435.4
436.5

10138
434.8
432.0
432.2
435.2
437.0
438.0

10181
435.7
433.1
434.4
435.7
438.5

10220
435.7
434.2
433.4
436.1
438.3
438.5

10258

436.2
435.4
434.2
435.1
435.9
439.0

13:27:57

23
0.00
59.86
91.76
124 .54
150.41

25

0.00
30.64
68.19
90.00

121.17

26
0.00
32.23
72.91
85.63
117.62
149.98

23
0.00
51.68
78.04
108.97
147.81

27
0.00
27.84
68.63
92.49
132.66
167.67

28

0.00
30.08
71.89
94.39

139.00
176.33

55/s
435.
432.
.35

431

435.
436.

22.

434,
432.
432.
435.
437.

13.
434,
433,
435.
435.
438.

434,
432.
435.
438.
438.

30.

436.
434,
433.
435,
438.
438.

40
51
55

95
52

89
88

14
53
35

15
1"
01
25
54
01

84
66
52
23

52
435.
433,
433,
436.
438.
438.

64
76
40
25
54
87

08

68
37

57
34
79

108.
10.
62.
97.

128.

.21

161

90.

41

78.
.52
43.
78.
9%4.
119.

65.
10.
58.
82.
122.
161.

57.
.52
30.
74.
98.
135.
177.

58.

84

60
50
39

00
22

.06
.24
.05

9.
125.

70
1"

46

89
46
45
98

87
45
77
70
27

88

69
95
60
59
08

27

3.5

3.
38.
83.

101.
151.
185.

39
43
18
08
93
59

40.
435,
.85

431

434.
436.
436.

40.

433,
432.
.52
437.
437.

431

37.
433,
432.
435,
438.
438.

33.
434.
432.
435.
438.
438.

47.
434,
433,
434,
435,
437.

40.

435
433

433,
436.
438.
438.

50
28

94
05

00

52
04

66
92

80
59

33
23
03

50
35
46
50
16

20
55
44
23
29
60

00

.92
.61

92
27
50
93

103.
31.
64.

102.

132.

171.

39.

13.
43.
7.
106.
132.

50.
13.
58.
78.
107.
126.

42.
21
63.
90.
125.
167.

35.
10.
40.
78.
104.
138.

35.

42.

105.
156.
193.

00
52
32
80
85
80

60

51
25
65
05
78

00
15
72
61
92
60

50

.04

14
68
28
81

00
17
92
88
15
26

50

87

.26

31
27
10

34.
434,
432.
435.
436.

39.

435.
432.
431.
437.
437.

48.
433,
432.
435.
438.
437.

42.
433,
432.
435.
437.

38.
434.
432.
434.
435.
438.

38.

435.
433.
434.
436.
438.

34
90
08
07
68

64

01
30
52
61
48

59
15
80
33
26
81

28
97
25
21

72
22
82
27
54
48

42
55
85
24
40

35.
73.
108.
139.

20.
55.
82.
108.
137.

21.
63.
78.
110.
131.

24.
65.
93.
127.

17.
52.
81.
116.
142.

27.
55.

116.
159.

40
93
84
98

53
29
13
96
78

41
87
97
50

02
48

60

54
98

.56

72
18

433,
431,
437.
437.

435,
432.
434,
436.
437.

432.
432.
435,
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THIS RUN EXECUTED 03JUN96 13:27:57

Fedededdedededededede e de de e de ek de ek ek e e ek
HEC-2 WATER SURFACE PROFILES

Version 4.5.1; September 1990

v v 9 e e v e e v e e 3k vk e v ke e e e ke o ke o vk e ok vk o ok e vk e e e e ok ok

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

CAVE CREEK, EXISTING

SUMMARY PRINTOUT

SECNO Q CWSEL DEPTH TOPWID VLOB QLOB VCH QCH VROB QROB STENCL STENCR
10016.000 155.70 433.43 2.28 54.99 .00 .00 2.10 155.70 .00 .00 .00 .00
10050.000 155.70 433.74 2.44 58.66 .00 .00 1.78 155.70 .00 .00 .00 .00
10090.000 155.70 433.97 2.45 59.73 .00 .00 1.70 155.70 .00 .00 22.00 158.31
10138.000 155.70 434.23 2.23 69.39 .52 .92 1.70 154.78 .00 .00 .00 .00
10181.000 155.70 434 .48 2.02 60.15 .00 .00 2.15 135.85 1.53 19.85 .00 .00
10220.000 155.70 434.90 2.08 76.64 .00 .00 1.88 104.94 1.62 50.76 .00 .00
10258.000 155.70 435.26 1.7 65.39 .00 .00 2.54 86.80 1.86 68.90 3.50 193.10
10298.000 155.70 435.75 1.68 61.74 .00 .00 2.67 91.18 1.86 64.52 51.90 126.30
10318.000 155.70 435.95 1.77 50.94 .00 .00 2.95 94.56 2.08 61.13 6.00 74.90
10346.000 155.70 436.35 2.36 44 .64 2.06 15.67 3.61 125.28 1.65 14.74 29.40 88.50
* 10386.000 155.70 437.24 2.64 48.50 .00 .00 2.14 11.71 1.36 43.98 54.00 102.50

10434.000 155.70 437.47 2.14 34.33 .00 .00 2.72 155.70 .00 .00 32.50 67.00
* 10480.000 155.70 437.87 3.17 34.52 .00 .00 1.83 155.70 .00 .00 32.45 77.26
* 10536.000 155.70 437.69 2.99 20.72 .00 .00 3.93 155.70 .00 .00 35.63 62.20
* 10608.000 155.70 438.98 3.14 15.57 .00 .00 4.65 155.70 .00 .00 11.98 31.55
* 10684.000 155.70 440.41 3.41 26.02 .00 .00 2.37 155.70 .00 .00 13.30 47.30

10745.000 155.70 440.64 4.64 25.05 .00 .00 2.23 155.70 .00 .00 13.28 42.81
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SECNO
10819.000
10872.000
10924.000

13:27:57

Q
155.70
155.70

155.70

PAGE
QROB STENCL
.00 .00
.00 2.43
.00 2.89
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CAVE CREEK, EXISTING
SUMMARY PRINTOUT
SECNO Q K*XNL K*XNCH K*XNR STCHL STCHR SSTA ENDST 10*Ks XLCH CUMDS
10016.000 155.70 .00 55.00 .00 24.05 92.25 27.46 82.44 90.49 .58 .00 .00
10050.000 155.70 .00 55.00 .00 35.40 108.84 42.38 101.03 57.86 47 34.34 34.34
10090.000 155.70 .00 55.00 .00 22.89 90.00 26.71 86.44 50.20 b4 39.64 73.98
10138.000 155.70 70.00 55.00 .00 13.15 78.46 7.19 76.58 54.81 .45 48.59 122.57
10181.000 155.70 .00 55.00 70.00 .00 65.87 18.22 78.37 96.55 .60 42.84 165.41
10220.000 155.70 .00 55.00 70.00 4.52 57.88 8.36 85.00 92.26 .57 38.72 204.13
10258.000 155.70 .00 55.00 70.00 30.08 58.27 31.24 96.63 144.55 .7? 38.55 242.68
10298.000 155.70 .00 55.00 70.00 54.49 79.63 55.86 117.59 135.68 .71 39.85 282.53
10318.000 155.70 .00 55.00 70.00 9.88 34.71 12.20 63.15 167.52 .79 19.52 302.05
10346.000 155.70 70.00 55.00 70.00 36.34 58.89 29.40 74.04 225.35 .93 28.49 330.54
* 10386.000 155.70 .00 55.00 70.00 49.72 78.85 54.00 102.50 56.77 47 39.65 370.19
10434.000 155.70 .00 45.00 .00 28.53 77.29 32.67 67.00 79.10 .67 48.34  418.53
* 10480.000 155.70 .00 45.00 .00 32.45 77.26 32.45 66.97 21.57 .37 45.59  464.12
* 10536.000 155.70 .00 45.00 .00 35.63 62.20 36.50 57.22 142.55 .91 56.16 520.28
* 10608.000 155.70 .00 45.00 .00 11.98 31.55 11.98 27.55 183.86 .01 71.46  591.74
10684.000 155.70 .00 45.00 .00 13.30 47.30 13.30 39.32 35.93 .48 76.63  668.37
10745.000 155.70 .00 45.00 .00 13.28 42.81 15.71 40.76 28.22 .42 60.57 728.94
* 10819.000 155.70 .00 45.00 .00 .00 32.38 6.10 28.91 57.97 .60 74.28 803.22
10872.000 155.70 .00 45.00 .00 2.43 32.49 5.70 29.13 50.46 .56 53.12 856.34
10924.000 155.70 .00 45.00 .00 2.89 31.84 6.20 28.56 61.24 .61 51.74 908.08

'*
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WARNING SECNO=
WARNING SECNO=
WARNING SECNO=

CAUTION SECNO=
CAUTION SECNO=

WARNING SECNO=

WARNING SECNO=

13:27:57

10386.000
10480.000
10536.000

10608.000
10608.000

10684.000

10819.000

SUMMARY OF ERRORS AND SPECIAL NOTES

PROFILE=

PROFILE=

PROFILE=

PROFILE=
PROFILE=

PROFILE=

PROFILE=

1
1

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE



CAVE CREEK, EXISTING

1 Invert

profile 1———
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Distance




CAVE CREEK, EXISTING
Cross—section 18816.888
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8.84 29.43 58.86 88.29 117 .72 147 .15 176.58 ngx
44

Distance %
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command or file name
G:\DRNG\HECEXE2>graphics deskjet

Stop - Program terminated.
G:\DRNG\HECEXE2>plot2

G:ADRNG\HECEXE2>pconsi1e
G: \DRNG\HECEXE2>pconsole
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CAVE CREEK, EXISTING

Cross—section 18858 .8848
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CAVE CREEK, EXISTING
Cross—-section 188384 .8848
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CAVE CREEK, EXISTING
Cross-section 1H138.888
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CAVE CREEK, EXISTIHNG
Cross—section 18181 .888
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CAVE CREEK, EXISTING
Cross-section 18228.848
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CAVE CREEK, EXISTING
Cross-section 18258.4888
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CAVE CREEK, EXISTING
Cross—section 18298.848
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CAVE CREEK, EXISTING
Cross—-section 18318.888
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CAVE CREEK, EXISTING
Cross—section 18346 .848
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CAVE CREEK, EXISTING
Cross-section 18386 .888
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CAVE CREEK, EXISTIHG
Cross—section 18434 .888
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CAVE CREEK, EXISTING

Cross—-section 18488 .888
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CAVE CREEK, EXISTING
Cross—-section 18536.888
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CAUE CREEK, EXISTIHG
Cross—-section 18688 .888
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CARUE CREEK, EXISTING
Cross—-section 18684 .888
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* HEC-2 WATER SURFACE PROFILES =
* *
* Version 4.5.1; September 1990 *
* *
* RUN DATE 13JUN96 TIME 08:59:35 *
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* U.S. ARMY CORPS OF ENGINEERS L
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET, SUITE D *
* DAVIS, CALIFORNIA 95616-4687 x
Y (916) 756-1104
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MENU2

G:\DRNG\HECEXE2>hec2menu.exe
Stop - Program terminated.

G:\DRNG\HECEXE2>echo off

CAVE CREEK, EXISTING - W

Starting profile number 1

CWSEL
CWSEL
CWSEL
CWSEL
CWSEL
CWSEL
CWSEL
CWSEL
CWSEL
CWSEL
CWSEL
CWSEL
CWSEL
CWSEL
CWSEL
CWSEL

for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for

cross
cross
cross
cross
cross
cross
cross
cross
cross
cross
cross
cross
cross
cross
cross
cross

section
section
section
section
section
section
section
section
section
section
section
section
section
section
section
section

Normal program termination

Press any key to continue . . .

Stop - Program terminated.

10016.000
10050.000

10090.000 i

10138.000
10181.000
10220.000
10258.000
10298.000
10318.000
10346.000
10386.000
10384.000
10472.000
10511.000
10625.000
10731.000

is
is

is
is
is
is
is
is
is
is
is
is
is
is
is

433.43
433.74
433.97
434.23
434.48
434.89
435.24
435.77
435.98
436.44
436.87
436.86
437.39
438.70
440.34
440.87




13JUN96 08:59:35 PAGE 1
THIS RUN EXECUTED 13JUN96  08:59:35
e e e d v v e e e e vk 3 e s e e vk e e ke o e e e o o ke o e e vk e e e e e o
HEC-2 WATER SURFACE PROFILES
Version 4.5.1; September 1990
. Y e v v v v v e e 3 3 e vk s ke 3 e ke vk 3 v e ke e e o vk e e vk o e e e ke ok o
T PIMA FREEWAY BRIDGE CROSSING AT CAVE CREEK (BEARDSLEY ROAD ALIGNMENT)
T2 HYDRAULIC ANALYSIS FOR EXISTING CAVE CREEK 100-YEAR FLOODPLAIN
3 CAVE CREEK, EXISTING - WITH UPSTREAM SANIFILL INC. IMPROVEMENTS
T4 MODEL CC1A.IN,SUBCRITICAL FLOW - WITH SANIFILL IMPROVEMENTS OF 6/96
5 ALL INPUT DATA IS IN METRIC UNITS
16 DISCHARGES IN cfs: 5,500, = 155.7 CMS
17 ALL CROSS-SECTION DATA COMPILED BY INTER-GRAPH DTM USING "INROADS"
SANIFILL SECTIONS UPSTREAM BEGINNING WITH STA 10+383.954 WERE IMPUT
MANUALLY BY BOB BATTISTELLO ON JUNE 11,1996 - CONSEQUENTLY, ALL OTHER
UPSTREAM SECTIONS HAVE BEEN REMOVED FROM THIS MODEL.
BASE MODEL WAS DONE BY BOB WARD AS FILE: CC1.IN - SEPT,95.
J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS Q WSEL FQ
I 2 .0090 1 434
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
1 ;
'J3 VARIABLE CODES FOR SUMMARY PRINTOUT
38 43 1 8 4 55 13 26 1% 56
15 27 28 0 38 43 16 17 18 21
I 22 53 54 5 68 39 66
J5 LPRNT  NUMSEC *kxkdk*¥REQUESTED SECTION NUMBERS**** ¥
' -10 -10
NC .070 .070 .055 .1 .3
lcn 1 155.7
X1 10016 26 24.05 92.25 0.00 0.00 0.00
G 435.1 0.00 434.17 3.97 434.00 12.60 434,43 21.14 434.77 24.05
G 433.1 28.29 432.52 37.64 432.58 42.85 432.64 45.19 432.25 49.18
G 431.6 52.47 431.91 64.73 431.15 71.89 431.22 78.26 433.74 83.03
3 434.3 84.41 434.67 92.25 437.40 105.73 437.36 108.04 435.13 112.82
3 435.4 118.85 435.95 130.73 435.84 156.21 436.31 160.77 436.01 164.00
l; 435.9 176.58




13JUN96
l X1 10050
GR  435.8
GR  432.8
GR  431.3
GR  437.4
l GR  437.4
X1 10090
X3
GR  434.5
GR  432.8
GR  432.3
GR  435.4
l GR  436.5
X1 10138
GR  434.8
GR  432.0
GR  432.2
GR  435.2
GR  437.0
GR  438.0
X1 10181
GR  435.7
GR % 4331
] Sy . { A8
GR__435.7
GR  438.5
X1 10220
GR  435.7
R 434.2
GR  433.4
GR  436.1
GR  438.3
GR  438.5
lx1 10258
X3
R 436.2
R 435.4
R 434.2
R 435.1
R 435.9
l;a 439.0
\
1
\

08:59:35

23
0.00
59.86
91.76
124.54
150.41

25

0.00
30.64
68.19
90.00

121.17

26
0.00
32.23
72.91
85.63
117.62
149.98

-

23
0.00
51.68

78 0b o
—-108.97

147.81

-2
0.00
27.84
68.63
92.49
132.66
167.67

28

0.00
30.08
71.89
94.39

139.00
176.33

35.40
435.51
432.55
431.35
435.95
436.52

22.89

434.88
432.73
432.14
435.53
437.35

13.15
43411
433.01
435.25
435.54
438.01

434 .84
432.66

435.52

-438.23
438.68

4.52
435.64
433.76
433.40
436.25
438.54
438.87

30.08

436.68
434.37
433.86
435.57
438.34
438.79

108.84
10.13
62.60
97.50

128.39

161.21

90.00
22
4.06
41.24
75.05
94.70
125.11

78.46
8.52
43.89
78.46
94.45
119.98

65.87
10.45
58.77
82.70

122.27

161.84

97.40
4.52
30.69
74.95
98.60
135.59
177.08

105.10
3.5
3.39
38.43
83.18
101.08
151.93
185.59

34.
435.
.85
.94
436.
436.

431
434

40.

433.
432.
.52
437.
437.

431

37.
433,
432.
435.
.23
438.

438

33.
434,
432.
435,

--438.
438.

47.
434.
433.
434.
435.
437.

40.

435.
433.
433.
436.
438.
438.

50
28

05

67

00

52

04

92

80

59

33

03

50
35
46

50

16
75

20
55
44
23
29
60

00

92
61
92
27
50
93

252

34.00 34.34
31.52 434.90
64.32 432.08
102.80 435.07
132.85 436.68
171.80
39.60 39.64
13.51 435.01
43.25 432.30
77.65 431.52
106.05 437.61
132.78 437.48
50.00 48.59
13.15 433.15
58.72 432.80
78.61 435.33
107.92 438.26
126.60 437.81
42.50 42.84
21.04 433.28
63.14 432.97
90.68 ... 435
125.28 437.21
167.81 ,
v
35.00 38.72
10.17 434.22
40.92 432.82
78.88 434.27
104.15 435.54
138.26 438.48
35.50 38.55
6.68 435.42
42.87 433.55
86.26 434.85
105.31 436.24
156.27 438.40
193.10

35.40
73.93
108.84
139.98

20.53
55.29
82.13
108.96
137.78

21.77
63.36
78.64
110.86
131.50

24.41

~ 65.87
—-93.97

127.50

17.02
52.48
81.88
116.75
142.60

27.54
55.98
88.56
116.72
159.18

PAGE 2
433.01 46.79
431.89 84.94
437.52 122.01
437.04 147.16
435.11 22.89
432.86 63.13
434.93 88.12
436.15 111.67
437.66 158.31
432.68 29.95
432.01 67.94
435.47 83.19
436.94 113.74
438.06 147.90

i ,‘J?

. /;t’ /

433.15 32.70 7 yeb

—432.88——69.68-{ s pU"1 L

243543 . 105, W 4.

[438.20  131.59 Vo
434.39 19.29
433.65 57.88
435.00 85.50
435.71 119.93
438.39 152.68
435.42 29.71
434.06 58.27
434.95 89.99
435.48 125.81
438.83 162.55



13JUN96 08:59:35 PAGE 3
X1 10298 29 54.49  126.30 44.40 31.60 39.85
X3 51.9 126.3
GR  436.4 0.00  436.90 8.21 436.69 13.19 436.84 21.38 436.23 27.88
GR  435.5 35.01  435.90 37.47 435.41 41.13 435.45 47.74 436.55 51.34
GR  436.3 56.49  434.54 58.85 434.08 66.40 434.07 77.03 434.61 79.63
GR  434.4 91.49  434.18 95.92 434.55 102.16 435.69 106.93 435.49 113.14
GR  435.6  116.85  436.58  121.75 436.59 129.46 436.09 145.86 435.75 151.61
GR  435.9  160.13  438.46  173.52 438.93 184.15 439.31 193.71
X1 10318 23 9.88 67.20 26 13.00 19.52
II X3 6 74.9
GR  438.6 0.00  437.80 3.93 437.73 8.08 437.15 9.88 434.75 14.54
GR  434.5 19.69  434.18 21.68 434.47 31.67 434.60 34.71 434.36 38.21
GR  434.6 43.87  434.35 47.74 435.62 53.62 435.19 58.21 436.61 67.38
GR  436.7 77.48  436.47 88.63 435.87 106.14 435.97 109.88 438.60 123.09
GR  439.0  131.28  439.80  136.21 440.37 142.59
. X1 10346 29 9.20 76.30 29.50 28.00 28.49
X3 9.2 88.5
GR  437.6 0.00  437.35 9.29 435.58 15.99 435.67 20.91 435.63 21.62
GR  435.2 29.00  435.31 36.34 434.99 46.86 433.99 49.74 434.16 52.97
GR  435.4 58.89  435.52 62.75 436.16 65.35 435.85 66.38 435.44 68.24
GR  435.9 70.80  436.61 75.86 436.56 81.61 436.83 90.48 436.54 112.65
GR  436.6  114.80  435.98  119.63 436.01 127.57 439.04 141.74 439.07 149.70
' GR  438.8  153.55  439.15  156.73 439.19 160.41 439.75 166.51
CHANGE CONTRACTION AND EXPANSION COEFFICIENT AT BRIDGE X-ING
NC 3 5
X1 10386 23 15.40  102.50 39.80 38.50 39.65
X3
G 437.7 0.00  435.97 6.23 435.84 11.20 435.34 15.47 435.35 31.41
R 435.3 42.41  435.45 49.72 435.30 61.99 435.25 69.83 434.66 72.15
GR  434.6 74.88  435.16 78.85 435.85 90.65 436.72 103.87 436.81 108.40
GR 4363 120.14  436.42  131.74 436.07 138.32 436.47 145.46 438.47 159.93
l GR  439.2  163.61  439.37  174.39 438.75 184.83
NG .045 .045 .045
EQUATION STATION WILL BE REQUIRED AT STREAM ANGLE POINT JUST NORTH OF
BEARDSLEY ROAD DUE TO DOWNSTREAM RE-CHANNELIZATION REQUESTED BY ADOT.
STA 10+385.479 (BACK) = STA 10+434.120 (AHEAD)
THE FOLLOWING SECTION HAS AN EQUIVALENT "OLD" STATION OF 10+432.595
X1 10384 6 4.27 48.57 35.00 55.00 46.60
X3 0.00 52.84
R 438.8 0.00 438.8 4.27 435.4 10.92 435.4 41.92 438.7  48.57
lsR 438.7 52.84




13JUN96 08:59:35 PAGE 4

NC .1 o3
RETURN TO NORMAL CONTRACTON AND EXPANSION COEFFICIENTS UPSTREAM OF BRIDGE

1/2 WAY THROUGH HORIZONTAL TRANSITION

X1 10472 8 12.60 47.52 39.15 39.15 39.15

X3 8.33 51.78

GR 435.5 0.00 439.7 8.33 439.7 12.60 435.6 20.69 435.6 39.44
GR 439.7 47.52 439.7 51.78 436.5 67.00

NORMAL UPSTREAM SECTION - SANIFILL CONST.

X1 10511 8 14.97 41.49 39.15 39.15 39.15
X3 10.69 45.76
GR 435.5 0.00 440.9 10.69 440.9 14.97 435.8 25.02 435.8 31.43
GR 440.9 41.49 440.9 45.76 438.0 53.00
X1 10625 8 15.08 41.59 113.80 113.80 113.80
X3 10.81 45.86
| GR  436.0 0.00 441.4 10.81 461.4 15.08 436.4 25.14 436.4 31.57
i GR 441.4 41.59 441.4 45.86 438.5 53.34
1 X1 10731 8 12.13 38.64 106.68 106.68 106.68
X3 7.86 42.9
GR 438.0 0.00 441.9 7.86 441.9 12.13 436.9 22.19 436.9 28.59
GR 441.9 38.64 441.9 42.91 438.0 50.77




Version

10181

*

*

*

*

10511

*

10625

10731

10016.
10050.
10090.

10138.

10220.
10258.
10298.
10318.
10346.
10386.
10384 .

10472.

13JUN96

4.5.1; September 1990
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SUMMARY PRINTOUT

SECNO

000

000

000

000

.000

000

000

000

000

000

000

000

000

.000

.000

.000

08:59:35

Q
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.

155.

155

155.

155.

155.

CAVE CREEK, EXISTING - W

70

70

70

70

70

70

70

70

70

70

70

70

.70

70

70

70
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HEC-2 WATER SURFACE PROFILES

CWSEL

433.

433.

433,

434.

434,

434

435.

435.

435.

436.

436.

436.

437.

438.

440.

440.

43

74

97

23

48

.89

24

7

98

44

87

86

39

70

34

87

DEPTH

2.28
2.44
2.45
2.23
2.02

2.07

2.45

2.27

1.46

4.34

3.97

TOPWID

54.99
58.63
59.74
69.43
60.14
76.52
64.82
61.90
51.13
61.91
145.37
36.80
25.79
17.84
22.23

22.37

.00

.00

.00

.52

.00

.00

.00

.00

.00

.00

.59

.00

.00

.00

.00

.00

.00
.00
.00
.93
.00
.00
.00
.00
.00
.00
.70
.00
.00
.00
.00

.00

VCH

2.

1

10

.79

.69

.70

.15

.81

.24

.22

.54

.25

.14

14

.92

.43

.76

THIS RUN EXECUTED 13JUN96

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

QCH

155.70

155.70

155.70

154.77

135.85

155.70

155.70

155.70

153.91

155.70

140.42

155.70

155.70

155.70

155.70

155.70

VROB

.00
.00
.00
.00
.53
.00
.00
.00
.89
.00
.43
.00
.00
.00
.00

.00

19

1"

QROB

.00

.85

.00

.00

.00

.78

.00

.58

.00

.00

.00

PAGE

08:59:35

STENCL

.00

.00

22.00

.00

.00

.00

51.90

.00

.00

10.69

10.81

7.86

5

STENCR

.00

.00

158.31

.00

.00

.00

193.10

126.30

74.90

88.50

.00

52.84

51.78

45.76

45.86

42.91



13JUN96 08:59:35 PAGE 6
CAVE CREEK, EXISTING - W 19/5 ) /, ;,n'""
SUMMARY PRINTOUT é Nk{iﬁ;‘o ¥ < th mm ZM;” W
SECNO Q K*XNL  K*XNCH K*XNR STCHL  STCHR SSTA ENDST 10*KS FRCH XLCH CUMDS
10016.000  155.70 .00 55.00 .00 24.05 92.25 27.46 82.44 90.49 .58 .00 .00
10050.000 155.70 .00 55.00 .00 35.40 108.84 42.40 101.03 58.26 47 34.34 34.34
10090.000  155.70 .00 55.00 .00 22.89 90.00 26.70 86.44 50.03 4h 39.64  73.98
10138.000  155.70 70.00 55.00 .00 13.15 78.46 7.16 76.59 54.53 .45 48.59  122.57
10181.000  155.70 .00 55.00 70.00 .00 65.87 18.23 78.37 96.64 .60 42.84  165.41
10220.000  155.70 .00 55.00 .00 4.52 92.49 8.42 84.94 84.50 .54 38.72 204.13
10258.000  155.70 .00 55.00 .00 30.08  101.08 31.45 96.26  138.76 .69 38.55 242.68
10298.000 155.70 .00 55.00 .00 54.49 121.75 55.80 117.70 127.60 .67 39.85 282.53
10318.000  155.70 .00 55.00 70.00 9.88 58.21 12.16 63.29  137.86 .71 19.52  302.05
10346.000  155.70 .00 55.00 .00 .00 75.86 12.74 74.65  134.37 .68 28.49  330.54
* 10386.000  155.70 70.00 55.00 70.00 11.20 90.65 2.99  148.36 21.97 .29 39.65 370.19
* 10384.000  155.70 .00 45.00 .00 4.27 48.57 8.06 44.87  137.91 .86 %6.60 416.79
10472.000  155.70 .00 45.00 .00 12.60 47.52 17.17 42.96  182.18 1.01  39.15  455.94
* 10511.000  155.70 .00 45.00 .00 14.97 41.49 19.31 37.15  177.52 1.01 - 39.15  495.09
* 10625.000  155.70 .00 45.00 .00 15.08 41.59 17.23 39.45 49.71 .55 -113.80 608.89
10731.000  155.70 .00 45.00 .00 12.13 38.64 14.20 36.57 47.99 .54 -106.68 715.57

B B B N O O R AR R D - .. N S
*
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WARNING SECNO=

WARNING SECNO=

CAUTION SECNO=
CAUTION SECNO=

CAUTION SECNO=
CAUTION SECNO=

WARNING SECNO=

08:59:35

10386.000

10384.000

10472.000
10472.000

10511.000
10511.000

10625.000

SUMMARY OF ERRORS AND SPECIAL NOTES

PROFILE=

PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

PAGE
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CAVE CREEK, EXISTING
WITH SANIFILL SECTIONS U

1 Invert profile 1———

1991694’
B.88 119.26 238 .52 357.78 477 .85 596.31 715.57

Distance

- Program terminated.
Program terminated

G:\DRNG\HECEXE2>

Stop
Stop



CRVE CREEK, EXISTING
HITH SANIFILL SECTIONS
Cross-section 18816.888

438";.: B78-—e = —— . 855 ' et : B78— ' =
437- 7
) V=27 = 6.7 403 ({J’
5438_' 7 = 8 = 748 £+ . ; ) . -*'r.‘,
N

Y .5 F - 4.58 / o M
e ,/ -
v435_.;‘ s . : 1; '
a % 4
t k / a

i434-‘ e : /
0 4
n ] i

433 : \/ :

432 : :
431i11ll!!liil!!!I!F!li!i!}'iil!(;!i!i;!i!i;!lllli!llil!l!;ilili

8.88 29.43 58.86 88.29 117.72 147.15 176.58

Distance



CAVE CREEK, EXISTING
WITH SANIFILL SECTIONS
Cross-section 18858 ,888

. 878 ' .B55—— Pl . 878 :

431 (ilI;!i!!;({f!i!l!i[li!!{I!I!zilllili!iiilfﬁti!!iil!!lff!lii
8.88 28.63 57.27 85.88 114 .53 143.17 171.688

Distance



CAVE CREEK, EXISTING
WITH SANIFILL SECTIONS
Cross—-section 18888 .888

P me e BS5———— A N Y
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Distance



CAVE CREEK, EXISTING
WITH SANIFILL SECTIONS
Cross—-section 18138.888

IR g S — —.855. ' ESg e ' .878—— :

n .
434- \\< . . ‘ . :
- \
433': g e //“-s—»_____ : i
432‘!illz!(iil!\;/Yilfliill{!:\‘!l!i!i!;’i!l!;l{!!!!i!i;!!!lz!li!i

8.88 25.88 49.99 74.99 89.99 124 .98 149.98

Distance
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WITH SANIFILL SECTIONS 40 iw
Cross—section 18181.888 R
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CARVE CREEK, EXISTING
WITH SANIFILL SECTIDHS
Cross-section 18228 .888

439, Bt : ~.855- : S Ny ' 87— ' !,;:—F-i
17 Al

438 ® /A
- Ve 2] = 59453 /

E437] d=.207.=48 Fr /
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8.88 29.51 59.83 88.54 118.85 147 .57 177.88

Distance



CAVE CREEK, EXISTING
WITH SANIFILL SECTIONS
Cross—section 18258 .888

87853 ' 855 e : .878 =
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4 ({’_,—r-" R S
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CARVE CREEK, EXISTING
WITH SANIFILL SECTIONS
Cross—section 18288 .888

J——.878 o — .855 : - .878— .
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CAVE CREEK, EXISTING
WITH SANIFILL SECTIONS
Cross—-section 18318.888

MlTgng : .55 — e 878 =
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8.88 23.76 47.53 71.29 95.86 118.82  142.59

Distance



CAVE CREEK, EXISTING
WITH SANIFILL SECTIONS
Cross-section 18346 .888
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CAVE CREEK, EXISTING - M
Cross-section 18386.888
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CARUE CREEK, EXISTING
WITH SANIFILL SECTIONS
Cross—-section 18386 .888
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CAVE CREEK, EXISTING
WITH SANIFILL SECTIONS
Cross—section 18384 .888
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CAVE CREEK, EXISTING
WITH SANIFILL SECTIONS
Cross—-section 18472.888
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CAVE CREEK, EXISTING
WITH SANIFILL SECTIDNS
Cross-section 18511.888
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CAVE CREEK, EXISTIHG
MITH SANIFILL SECTIONS
Cross—section 18625,888
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CAVE CREEK, EXISTING
WITH SANIFILL SECTIONS
Cross—-section 18731.888
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* HEC-2 WATER SURFACE PROFILES * * U.S. ARMY CORPS OF ENGINEERS *
* * * HYDROLOGIC ENGINEERING CENTER *
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G:\DRNG\HECEXE2>hec2menu.exe

l Stop - Program terminated. ﬁbéi Oci@ j‘\) %M‘r
G:\DRNG\HECEXE2>echo off cP j( W FronT €D. Pori Dﬁjé& w/ ana)/,e
ULTIMATE FREEWAY PLAN, W

Starting profile number 1 = QLU‘O 5o O{€5

CWSEL for cross section 10016.000 is 433 .43
CWSEL for cross section 10050.000 is 433 .74
CWSEL for cross section 10090.000 is 433.97
CWSEL for cross section 10138.000 is 434 .23
CWSEL for cross section 10180.000 is 434 .40
CWSEL for cross section 10197.000 is 435 .64
CWSEL for cross section 10230.000 is 436 .37
CWSEL for cross section 10263.000 is 436.73
CWSEL for cross section 10269.000 is 436 .75
CWSEL for cross section 10315.000 is 437 .03
CWSEL for cross section 10368.000 is 437 .23
CWSEL for cross section 10374.000 is 437 .26
CWSEL for cross section 10384.000 is 437 .42
CWSEL for cross section 10472.000 is 437 .41
CWSEL for cross section 10511.000 is 438.70
CWSEL for cross section 10625.000 is 440.34
CWSEL for cross section 10731.000 is 440.87

ULTIMATE FREEWAY PLAN, W
Starting profile number 2 = Q‘EO‘O ||, oo c;"CS

CWSEL for cross section 10016.000 is 434 .16
CWSEL for cross section 10050.000 is 434 .52
CWSEL for cross section 10090.000 is 434 .77
CWSEL for cross section 10138.000 is 435.04
CWSEL for cross section 10180.000 is 435 .16
CWSEL for cross section 10197.000 is 436.38
CWSEL for cross section 10230.000 is 437.29
CWSEL for cross section 10263.000 is 437.67
CWSEL for cross section 10269.000 is 437.69
CWSEL for cross section 10315.000 is 438.02
CWSEL for cross section 10368.000 is 438.22
CWSEL for cross section 10374.000 is 438 .24
CWSEL for cross section 10384.000 is 438.43
CWSEL for cross section 10472.000 is 438 .35
CWSEL for cross section 10511.000 is 439.94
CWSEL for cross section 10625.000 is 441 .74
CWSEL for cross section 10731.000 is 442 .28

Normal program termination
Press any key to continue

Stop - Program terminated.
G:\DRNG\HECEXE2>




26JUN96 14:19:38

THIS RUN EXECUTED 26JUN96
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HEC-2 WATER SURFACE PROFILES

Version 4.5.1; September 1990
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PIMA FREEWAY BRIDGE CROSSING AT CAVE CREEK (BEARDSLEY ROAD ALIGNMENT)
HYDRAULIC ANALYSIS FOR FUTURE RE-CHANNELIZATION WITH W.B.,E.B. BRIDGES
USING A REVISED RE-CHANNELIZATION ALIGNMENT W/ DROP AT STA 10+180 TO
10+213.188 PER R. JORDAN REVIEW AT ADOT ON JUNE 18, 1996 - INCLUDING THE
ULTIMATE FREEWAY PLAN, WITH UPSTREAM SANIFILL INC. IMPROVEMENTS

MODEL CC1C.IN,SUBCRITICAL FLOW - WITH SANIFILL IMPROVEMENTS OF 6/96
ALL INPUT DATA IS IN METRIC UNITS

DISCHARGES IN cfs: 5,500, = 155.7 CMS

ALL CROSS-SECTION DATA COMPILED BY INTER-GRAPH DTM USING "INROADS"
SANIFILL SECTIONS UPSTREAM BEGINNING WITH STA 10+383.954 WERE IMPUT
MANUALLY BY BOB BATTISTELLO ON JUNE 11,1996 - CONSEQUENTLY, ALL OTHER
UPSTREAM SECTIONS HAVE BEEN REMOVED FROM THIS MODEL.

BASE MODEL WAS DONE BY BOB WARD AS FILE: CC1.IN - SEPT,95.

LAST REVISED FILE TO CREATE THIS FILE WAS CC1B.IN - B. BATTISTELLO 6/96
WICH USES "OLD" RE-CHANNELIZATION TIE-IN POINT @ STA 10+115.378, -
ACTUAL CHANNEL LINING IMPROVEMENTS BEGIN AT CCW STA. 10+180.000

SUPERFLOOD - 500 YEAR EVENT ALSO RUN FOR BRIDGE SCOUR COMPUTATIONS
(Q500 = 11,000. CFS OR 311.48 CMS)

ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL

2 .0090 1 434

NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM
1 -1 -1

VARIABLE CODES FOR SUMMARY PRINTOUT

38

15
22

LPRNT NUMSEC

-10

43 1 8 4 55 13 26
27 28 0 38 43 16 17
53 54 5 68 39 66

FkhAAXAXREQUESTED SECTION NUMBERS**** ki
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ITRACE

14
18

56
21

PAGE
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.070

10016
435.1
433.1
431.6
434.3
435.4
435.9

10050
435.8
432.8
431.3
437.4
437.4

10090

434.5
432.8
432.3
435.4
436.5

10138
434.8
432.0
432.2
435.2
437.0
438.0

14:19:38

.070 .055
155.7 311.5
26 24.05
0.00 434 .17
28.29 432.52
52.47 431.91
84.41 434.67
118.85 435.95

176.58
23 35.40
0.00 435.51
59.86 432.55
91.76 431.35
124.54 435.95
150.41 436.52
25 22.89
0.00 434.88
30.64 432.73
68.19 432.14
90.00 435.53
121.17 437.35
26 13.15
0.00 434.11
32.23 433.01
72.91 435.25
85.63 435.54
117.62 438.01

149.98

DOWNSTREAM END

10180
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20

0.00
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BEGIN RE-CHANNELIZATION
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l ULTIMATE FREEWAY PLAN, W

SUMMARY PRINTOUT

SECNO Q K*XNL K*XNCH K*XNR STCHL STCHR SSTA ENDST 10*Ks FRCH XLCH CUMDS
10016.000 155.70 .00 55.00 .00 24.05 92.25 27.46 82.44 90.49 .58 .00 .00
10016.000 311.50 70.00 55.00 .00 24.05 92.25 4.43 84.07 89.96 .62 .00 .00
10050.000 155.70 .00 55.00 .00 35.40 108.84 42.40 101.03 58.26 47 34.34 34.34

l 10050.000 311.50 .00 55.00 .00 35.40 108.84 37.68 102.18 61.33 <51 34.34 34.34
10090.000 155.70 .00 55.00 .00 22.89 90.00 26.70 86.44 50.03 b4 39.64 73.98
10090.000 311.50 .00 55.00 .00 22.89 90.00 24.03 87.84 52.67 47 39.64 73.98

I 10138.000 155.70 70.00 55.00 .00 13.15 78.46 7.16 76.59 54.53 .45 48.59 122.57
10138.000 311.50 70.00 55.00 .00 13.15 78.46 .00 78.07 47.43 .45 48.59 122.57
10180.000 155.70 .00 39.00 .00 79.21 120.21 80.61 118.81 51.24 .63 42.00 164.57
10180.000 311.50 .00 39.00 70.00 79.21 120.21 79.21 121.39 60.72 il 42.00 164.57

* 10197.000 155.70 .00 39.00 .00 .00 40.60 2.14 38.45 143.88 1.00 17.11  181.68
l* 10197.000 311.50 .00 39.00 .00 .00 40.60 .65 39.93 127.27 1.01 17.11  181.68
* 10230.000 155.70 .00 39.00 .00 .00 40.60 1.08 39.51 46.06 .60 32.89 214.57
* 10230.000 311.50 .00 39.00 .00 .00 40.60 .00 40.60 45.25 .62 32.89 214.57

l 10263.000 155.70 .00 39.00 .00 .00 40.60 .73 39.87 45.08 .57 73.00 287.57
10263.000 311.50 .00 39.00 .00 .00 40.60 .00 40.60 49.29 .60 73.00 287.57
10269.000 155.70 .00 39.00 .00 .00 40.60 .89 39.7M 51.47 .61 6.50 294.07
10269.000 311.50 .00 39.00 .00 .00 40.60 .00 40.60 54.36 .63 6.50 294.07
10315.000 155.70 .00 39.00 .00 .00 40.60 .73 39.87 33.62 .52 46.00 340.07

l 10315.000 311.50 .00 39.00 .00 .00 40.60 .00 40.60 33.52 .54 46.00 340.07
10368.000 155.70 .00 39.00 .00 .00 40.60 .94 39.66 53.55 .62 52.50 392.57
10368.000 311.50 .00 39.00 .00 .00 40.60 .00 40.60 52.97 .62 52.50 392.57

l 10374.000 155.70 .00 39.00 .00 .00 40.60 1.08 39.52 60.72 .66 6.50 399.07
10374.000 311.50 .00 39.00 .00 .00 40.60 .00 40.60 58.18 .65 6.50 399.07
10384.000 155.70 .00 45.00 .00 4.27 48.57 7.01 45.95 50.59 .55 9.90 408.97
10384.000 311.50 .00 45.00 .00 4.27 48.57 4.99 48.03 48.13 .56 9.90 408.97

* 10472.000 155.70 .00 45.00 .00 12.60 47.52 17.12 43.00 174.38 .99 39.15 448.12
'* 10472.000 311.50 .00 45.00 .00 12.60 47.52 15.27 44.85 160.98 1.00 39.15  448.12
* 10511.000 155.70 .00 45.00 .00 14.97 41.49 19.31 37.15 177.95 1.01 39.15  487.27
* 10511.000 311.50 .00 45.00 .00 14.97 41.49 16.86 39.60 163.97 1.01 39.15  487.27
" 10625.000 155.70 .00 45.00 .00 15.08 41.59 17.22 39.45 49.67 .55 113.80 601.07
¢ 10625.000 311.50 45.00 45.00 45.00 15.08 41.59 10.81 45.86 50.01 .58 113.80 601.07
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SECNO Q K*XNL K*XNCH K*XNR STCHL STCHR SSTA ENDST 10*Ks FRCH XLCH CUMDS
10731.000 155.70 .00 45.00 .00 12.13 38.64 14.20 36.57 47.97 .54 106.68 707.75
10731.000 311.50 45.00 45.00 45.00 12.13 38.64 7.86 42.91 48.15 .57 106.68 707.75
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