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RE: New River
SPF Analysis and Bank Evaluation
Contract FCD 91-25
WP #91755

Dear John:

In accordance with the referenced contract, we are herewith submitting to you three (3) sets
of the evaluation report.

The contract scope of work has been expanded and the following tasks have been added:

1. Review of the District's ownership of right-of-way or easements, as they impact the
floodplain delineation.

2. Report content has been expanded from a brief letter report to a detailed report.

We are pleased to report that this submittal is completed within 5 weeks from the Notice
to Proceed. It has been possible because we were able to get your timely input.

Our personal thanks to Messers Rodriguez, Raleigh, and you for meeting with us on very
short notice, and for providing valuable input

We appreciate the opportunity to provide services on this interesting project. Please call
if we can be of any further assistance to you.

Very truly yours,

-
ACP/tjb

WOOD, PATEL & ASSOCIATES, INC.

~~t~R.LS.
Principal

tLe" '" cc: John Rodriguez, P.E.
Ed Raleigh, P.E.
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1. INTRODUCTION

• 1.1 Purpose

The Flood Control District of Maricopa County (the District) has contracted
with Wood, Patel & Associates, Inc. (Wood/Patel) to provide engineering
services for the New River project. Wood/Patel, according to the contract
Scope of Work, shall provide the District with the Standard Project Flood
(SPF) delineation and bank stability evaluation for the study reach of New
River between Grand Avenue and Bell Road.

The U.S. Army Corps of Engineers (Corps) has recently completed a
construction contract for channel improvements along the New River from the
Arizona Canal Diversion Channel (ACDC) south to Olive Avenue. Due to
prior agreements concerning acquisition of SPF flowage easements
downstream of ACnC, the District may provide for an SPF channel within the
study reach. Downstream from there, channel improvements have been under
design ~o allow flow breakouts to return to natural channel conditions.

\

••
1.2 Project Location

The study area for this report is located on New River in between Grand
Avenue and Bell Road in the City of Peoria. Plate 1 following Appendix IV
depicts the study reach.

Presently, there are three bridged crossings of the New River in this project.
These are located at Grand Avenue, Thunderbird Road, and Bell Road. The
Outer Loop Freeway (Agua Fria Freeway), by the Arizona Department of
Transportation (ADOT), parallels New River along the east side.

•

1.3 Background

Historically, a flood hazard has existed in the metropolitan Phoenix area along
Cave Creek, Skunk Creek, New River, the Agua Fria River and downstream
of the Arizona Canal. As a means to help mitigate potential flooding, the
Corps, in conjunction with the District, and other municipalities, has
implemented a comprehensive flood control plan consisting of both structural
and non-structural improvements.

As a part of the overall plan, the ACDC has been designed to intercept 100
year flows from as far east as Cudia City Wash and convey them to an outlet
at Skunk Creek, tributary to the New River which in tum is a tributary of the
Agua Fria River.

Under an agreement with the Corps, the District plans to acquire flowage
easements along Skunk Creek, New River and the Agua Fria River to the
confluence with the Gila River, as authorized by Federal Legislation.
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•

•

1.3 Background (Continued)

Structural improvements have been made along the Agua Fria River and
some easements have been acquired. However, due to schedule and cost
constraints, flowage easement agreements have not yet been settled for a
portion of the New River. To alleviate a potential flooding problem from
completion of the ACDC, and the associated liability risk to the District, a
decision to provide channel improvements to the New River has been
considered.

Improvements to handle the Standard Project Flood (SPF) are proposed to
be in the form of channelization and bank protection of the New River from
Grand Avenue to Skunk Creek confluence.

2



•
2. SCOPE OF WORK

In 1989, a hydraulic analysis was performed for portions of New River and Skunk
Creek, by the District. This analysis included a flood insurance study, as well as
floodplain delineation for the Standard Project Flood (SPF). The study was
subsequently submitted to and accepted by the Federal Emergency Management
Agency (FEMA) for the Conditional Letter of Map Revision (CLOMR) process.

The study concluded that a certain portion of the New River channel section, near
Thunderbird Road, was not adequate in size to contain the SPF highwater within the
banks. The District, as part of these services, requested that Wood/Patel perform
a hydraulic analysis, more specifically, the tasks listed below:

2.1 SPF Delineation

•

1.

2.

3.

4.

5.

6.

7.

Create a working HEC-2 model using the digitized data (1991
Mapping) for the 3.5 mile long reach of New River between Grand
Avenue and Bell Road.
Establish SPF profile based on the Corps flood peak of 68,000 cfs for
New River downstream of the Skunk confluence. The SPF profile will
be matched to the existing profile at the study limits.
Evaluate the riverbanks to check if the SPF is contained within the
banks or not.
If the SPF is not contained within the banks, do alternative analysis for
the channel modification to contain the SPF. This may require
lowering of channel thalweg and channel excavation.
Finalize SPF profile based on the recommended channel excavation
option.
Prepare SPF delineations with and without the channel improvement
conditions on the available topographic map.
Prepare a (brief) letter report documenting the methods used for the
SPF delineation, provide earthwork estimate together with summary
and conclusion.

•

It shoul(:l be noted that this effort to be provided for the feasibility study and
not intended for preparation of any Design and Construction plans for the
channel modifications.

2.2 Bank and Grade Stabilization

Due to a significant change in the channel gradient, the channel in the vicinity
of Desert Harbor Development is believed to be unstable for a major flooding
condition.

3



•
2.2 Bank and Grade Stabilization

Wood/Patel to perform the following tasks to address the stability of the
channel:

1. Perform a hydraulic evaluation to determine the need for bank
stabilization for the New River reach from Thunderbird Road to about
5200 feet upstream. For this task, available empirical equations to be
used and no extensive sediment transport analysis is anticipated.

2. Provide a conceptual analysis for a drop structure near Desert Harbor
Development. Per District's input, the drop structure height of 11 feet
should be used as previously established by Ellis-Murphy. A cost
analysis is to be prepared for the drop structure.

•

2.3 Digital Cross-sections and Basemaps

Digital cross-sections in HEC-2 format to be provided by the subconsultant,
Kenney Aerial Mapping Company, Inc. These cross-sections to be prepared
for the study reach of 3.5 miles of New River.

Kenney Aerial to also prepare basemaps at a scale one (1) inch equals 200
feet for the study reach.

Wood/Patel to collect and utilize existing available data for the performance
of these services including:

1. Topographic survey as prepared by the District.
2. Approved hydrology from the Corps SPF = 68,000 cfs (downstream

from Skunk Creek confluence).
3. Existing available data on hydraulic analysis including digitized sections

(for supplemental information) from the previous work by Coe & Van
Loo.

4. As-built data on channel improvements and bridge structures, if
available.

5. Future drop structure height from Ellis-Murphy 1985 design plans.
6. Soil gradation analysis by Construction Inspection & Testing, Inc.

(1985).

The following tasks were specifically excluded from this Scope of Work:

•

1.
2.
3.
4.
5.
6.

Sediment Transport Analysis
Field Survey
Topographic Survey
Section 404 or NPDES Permits
Soil Gradation or Geotechnical Analysis
Construction plans & specifications

4



•
3. DATA COLLECTION

The following data was collected in conjunction with this study:

Reports

• Dames & Moore, Hydraulic and Geotechnical Engineering Studies, channel
bank stabilization and protection, New River and Skunk Creek for Ellis
Murphy, Inc., April 27, 1987.

• Ellis-Murphy Gannett Fleming ofArizona, Inc., Desert Harbor Erosion Study,
September, 1988.

• Construction Inspection & Testing Co., Soil Investigation for Erosion Study,
Desert Harbor, April 22, 1988.

• Ellis-Murphy, Skunk Creek HEC-2, June 1987.

• Coe & Van 1..00 Consultants, Inc., New River/Skunk Creek SPF Delineation
(including data on HEC-2 input/output), December, 1989.

•
•

•

Maricopa County Highway Department, Thunderbird Road Bridge, January,
1981.

Maricopa County Highway Department, Bell Road Bridge, December, 1981.

•

• Flood Control District of Maricopa County, 83rd Avenue Bridge, December,
1990.

• Flood Control District of Maricopa County, topographic maps of New River
as prepared by Kaminski-Hubbard Engineering & Kenney Aerial Mapping
Co., April, 1991.

• Flood Control District of Maricopa County, 91st Avenue Channel
Improvements by Dibble & Associates, November, 1990.

• Arizona Department of Transportation, partial set of plans on Agua Fria
Freeway Bridge over Skunk Creek, April, 1987.

• U.S. Army Corps of Engineers, partial set of improvement plans, Grand
Avenue at New River, December, 1990.

• Ellis-Murphy, Desert Harbor, Drop Structure in New River, City of Peoria,
October, 1984, unapproved set of plans.
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4. STANDARD PROJECf FLOODPLAIN DELINEATION

Based on the topographic maps dated April, 1991, at a scale one (1) inch equals 200
feet and 2 foot contour interval (Ref. 10.3.4), floodplain delineation was performed
for the study reach. The hydraulic analysis was conducted using the U.S. Army Corps
of Engineer's HEC-2 computer model (Ref. 10.1.3) to develop a water surface
profile.

Study Parameters:

Study Reach:

Design Flood:

New River from Grand Avenue to Bell Road.

Standard Project Flood (Ref. 10.1.4)
68,000 cfs New River downstream of Skunk Creek
confluence
38,000 cfs New River upstream of Skunk Creek
confluence

Manning's Roughness Coefficient
for channel n = .03
for overbanks n = .045

•

•

Starting water surface elevation was based on the SPF analysis by Coe & Van Loo
(Ref. 10.2.5) This delineation based on existing conditions, is depicted on Plate 2,
Appendix ill and the profiles are shown on Plate 3, Appendix III.
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5. BANK STABILIlY EVALUATION

The stability of an earth bank against erosive forces can be insured by limiting the
erosive power of the flooding waters to such a degree that movement of the soil
particles in the channel bank is not initiated.

For the stability of channel banks along the Desert Harbor Development, two basic
concepts of stability analysis were used based on the Soil Conservation Service
Procedure (Ref. 10.1.7) as follows:

Allowable Velocity Approach
Allowable Tractive Force Approach

5.1 Allowable Velocity Approach

Figure 1, "Allowable Velocities for Unlined Earth Channels" reproduced from
"Planning and Design of Open Channels", SCS TR-25, (Ref. 10.1.7) was used
for the purpose of estimating allowable velocities for the study reach in
between Grand Avenue and Greenway Road. Basic parameters used for this
analysis are listed below:

1. Consider only straight alignment portion within the study limits.

•
2.

3.

Estimate D75 size from the soil gradation data from the Construction
Inspection & Testing Company's Soil Report (Ref. 102.3).

Assume minimum bank slope to be 3 horizontal to 1 vertical (3:1).

•

The data for estimating D75 (Ref. 10.2.3) was very limited. Per the study
Scope of Work, that data was to be used for all gradation analysis. To the
best of our ability, the data was separated into three categories as identified
in Appendix I; west bank:, east bank and channel bottom, respectively.
Accordingly, the D75 ranged from 0.5 rnrn in the channel bottom to 20 rnrn in
the east bank and 32 rnrn in the west bank. Based on this limited data, it was
concluded the allowable velocity for the east bank was about 8.4 fps, and for
the west bank was slightly higher to about 9.6 fps.

Basic Factors Allowable
D75 Velocity D A Jl. Velocity

East Bank 20.0 rnrn 6.6 fps 1.5 1 .85 8.4 fps
Channel Bottom 0.5 rnrn 2.2 fps 1.5 1 .85 2.2 fps
West B~nk 32.0 rnrn 7.5 fps 1.5 1 .85 9.6 fps

7
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5.2 Tractive Stress Analysis

When the water flows in a channel, a force is developed that acts in the
direction of flow on the channel bed. This force is simply the pull of water
on the wetted area and is known as the tractive force.

5.2.1 Tractive Force

The average value of the tractive force per unit wetted area is also
called as unit tractive force or shear stress. For this analysis, channel
boundary shear stress has been computed using the HEC-2 computer
program with the equation:

where,
y = specific weight of water (62.4 Ib/ft3)

Deb = average depth of water in the channel (feet)

•
S = slope of the energy grade line (ft/ft)

f eh = channel boundary shear streets (lb/ft2
)

5.2.2 Allowable Tractive Force

The allowable tractive force for channel bed and sidebanks has been
calculated using the D75 as determined from Section 5.1. Please refer
to Appendix I for these calculations.

West Bank Bank Sideslope
3:1
5:1

East Bank 3:1
5:1

Allowable Tractive Force
0.42
0.47

0.26
0.29

•

In general, the tractive force caused by the standard project flood
condition is about 2.0 psf in a uniform flow condition. The allowable
tractive force is significantly less to about 0.3 to 0.5 psf range.

Based on this analysis, it is very clear that under the existing condition
both banks are susceptible to erosion.
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•

5.3 Bank Stability Enhancement

Several lining alternatives have preliminarily been investigated to determine
the most cost effective method of protecting the bank from erosion. Criteria
used in the selectionprocess included strength and durability of the material,
cost and feasibility of construction, slope stability, aesthetics, and maintenance
expenses. The alternatives explored include gabions, soil cement, loose
riprap, reinforced gunite, reinforced concrete, and grouted riprap (see
Appendix II for details).

Gabions

Gabions, or wire-meshed enclosed riprap, would provide the necessary
flexibility to conform to scour holes which could threaten the stability
of the bank. This plan would call for placement of the mattresses on
a 1.5:1 slope. In addition to being more natural looking than a grouted
or concrete structure, gabions could exploit the readily available
material in the area. Based on cost effectiveness, flexibility, and
availability of material, this option is recommended for further
consideration.

Soil Cement

This material was considered for its demonstrated ability to adequately
protect the surface in other projects of similar nature, including those
designed by the Corps of Engineers. The soil cement alternative calls
for placement of 6-inch lifts of 8- to 8.S-foot wide soil cement,
compacted with a vibratory smooth roller. The material would then be
trimmed on the channel side to a relatively smooth surface. With its
massive size and properties, this alternative is expected to be the least
expensive in maintenance. Although the width could be reduced, it is
anticipated that any savings, due to a reduction in material, would be
offset by increased costs in construction, since the standard width for
soil cement placement (dictated by the width of the trucks placing the
material) is 8 to 8.5 feet. Aesthetically, this alternative would draw the
least attention to itself, as the color and gradation would closely match
the surrounding soil conditions.

Loose Riprap

This alternative calls for the use of a minimum 2-foot thick lining using
a lS-inch minimum stone on a 2:1 slope. To minimize loss of material
below the lining, a filter fabric would be used. Although one of the
more natural in appearance, loose riprap requires material which may
not readily be available in the required size or volume.

9
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•

5.3 Bank Stability Enhancement (Continued)

Reinforced Gunite

Reinforced gunite of 6-inch thickness would be placed over a welded
wire fabric material for strength and control of cracking. At the top
of this lining, a 2-foot turn-down would be included for stability and
protection from undermining. Weep holes throughout the length of
the lining would be provided as a means of reducing hydrostatic
pressure caused by saturation of the material behind the lining.
Maintenance of the lining would require periodic inspection and repair
of any spalling or cracking.

Reinforced Concrete

Reinforced concrete of 6-inches thick would be placed over a
reinforcement for enhancing strength and reducing cracks. At the top
of this lining, a 2-foot turn-down would be included for stability and
protection from undermining. Weep holes throughout the length of
the lining would be provided as a means of reducing hydrostatic
pressure caused by saturation of the material behind the lining.
Maintenance of the lining would require periodic inspection and repair
of any spalling or cracking.

Grouted Riprap

This alternative calls for the use of a minimum loS-foot thick lining, 10
inch minimum stone, grouted in place with shotcrete. This alternative
may call for additional reinforcement or special treatment of the base
material, as it is especially susceptible to cracking. Furthermore, this
alternative relies heavily on the assumption that adequate material
exists in the area. Studies performed by the Corps indicated that use
of grouted stone would require a flattening of the side slopes to at
least 2:1 because of the rounded material available.

As indicated in Appendix I, for the bank lining material, toe-down of 10 feet
has been selected. This toe-down depth is consistent with the previous design
work by the Corps (Ref. 10.1.6). Similar toe-down depth has also been
adopted by the District's New River channelization project immediately
downstream of Olive Avenue.

For the purpose of this study, any kind of sediment transport analysis is
beyond the scope of work and, therefore, has not been performed. The
selected toe-down depth is considered adequate for this concept analysis.

10



•
6. DROP STRUCTURE

As part of design for the Desert Harbor Development, Ellis-Murphy has previously
prepared design plans for a drop structure immediately downstream from the New
River-Skunk Creek Confluence (Ref. 10.3.8). Their design was based upon the
following design parameters: .

Design Flow (IOO-Yr)
Drop structure Height

=
=

The Ellis-Murphy design was reviewed for its adequacy in conjunction with the SPF
design and the following conclusions have been made:

1. The SPF peak is substantially larger than the 100-year peak (68,000 cfs as
compared to 41,000 cfs) and, therefore, the drop structure proposed for
Desert Harbor Development would not be able to safely handle the SPF.

2. The loose riprap apron provided downstream of the drop structure is found
inadequate to withstand the 100-year and SPF peaks.

3. Based on the SPF HEC-2 analysis, the channel section downstream of the
drop structure produced velocities in the range of 12 to 13 fps. These
velocities are too high to be handled by the unprotected sidebanks of the
Desert Harbor Development.

• 4. To produce velocities to acceptable levels, the channel slope will be required
to be reduced to 0.000526 ft/ft from Thunderbird Road upstream to the
proposed drop structure location. This flattening of slope will require the
drop structure height to be increased from 11 feet to 14 feet.

•

This study provides a conceptual design for the drop structure which will handle the
SPF peak (see Appendix I). The design is based on a vertical concrete drop
structure concept as presented in the Hydraulic Engineering Circular, No. 14, Federal
Highway Administration (Ref. 10.1.8). If this drop structure height is selected for
future consideration, detailed geotechnical, structural, and hydraulic analyses will be
required prior to the preparation of the final design plan.
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7. CHANNEL IMPROVEMENT ANALYSIS

To contain the SPF within channel banks and generally within the District's flowage
easement, partial channelization of New River is necessary. This task was performed
by the use of CHIMP subroutine from the HEC-2. Several trials with difference
bottom width parameters were analyzed.

Plate 4, Appendix IV depicts the improvement area. Hydraulic analysis was
performed using the CHIMP routine of HEC-2 as listed below:

Channel Reach

Section 358.0 to 402.0

Sideslopes

3:1

Bottom width of Channel

270 feet

With channel improvements, the SPF can be contained within a narrow
floodway section as shown on Plate 4, Appendix IV.

As an option to bank protection, channel can be designed such that its bank velocity
is reduced to an acceptable level. This approach is presented as Option 2 in
Appendix II. For this option, a hydraulic analysis was also performed using the
CHIMP routine of HEC-2 as listed below:

•

•

Channel Reach

Section 412.0 to 402.0

Sideslopes

3:1

12

Bottom width of Channel

278 feet
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8. QUANTITY AND COST ESTIMATES

On a conceptual basis, quantities and costs have been estimated for channel
improvements, bank protection and a drop structure.

The earthwork estimate for channel improvements is based upon an end area method
and by the use of HEC-2 analysis. It is assumed that excavated material will be
disposed off along the channel overbank areas or within a two mile radius.

Estimates for the bank protection material have been based upon similar projects,
and similar lining material within the metropolitan Phoenix area.

Appendix II provides detail on the quantities 'and cost including improvement
options. These costs are exclusive of engineering fees, construction management, and
contingencies. A summary of cost estimates are presented below:

1. To contain SPF, generally within channel banks, approximately 4000 L.F. of
channelization will be required south of Thunderbird Road which is estimated
to cost about $363,000. For this approach, no considerations are given for the
erosion caused by higher velocities.

•
2. To enhance bank stability of the study reach north of Thunderbird Road and

immediately adjacent to Desert Harbor Development, bank protection
together with a drop structure will be required per Option 1, Appendix II.
This measure will cost about $2,350,000. The channel bottom will be subject
to aggradation/degradation due to high velocities.

For Option 2, however, channelization will be done downstream of the drop
structure to reduce velocities to an acceptable level. This channelization,
together with a drop structure and some bank protection, is estimated to cost
about $2,036,000.

•

Revised September 3, 1991
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9. CONCLUSIONS AND RECOMMENDATIONS

Based on this study, the following conclusions are made:

1. With a recent partial channelization of New River within the study reach, the
standard project floodplain is significantly contained within the channel banks,
However, the SPF breaks out into the overbank areas immediately north of
Grand Avenue to section no. 402.0, as depicted on Plate 2, Appendix III.

2. To contain the SPF within the channel banks and generally within the
District's flowage easement, channelization of New River is necessary. Plate
4, Appendix IV depicts the improvement area. Hydraulic analysis was
performed using the CHIMP routine of HEC-2 as listed below:

Channel Reach

Section 358.0 to 402.0

Sideslopes

3:1

Bottom width of Channel

270 feet

•
3.

With channel improvements, the SPF can be contained within a narrow
floodway section as shown on Plate 4, Appendix IV.

An evaluation was made to check the bank stability of existing channel banks
for the river reach beginning from Thunderbird Road and continuing north
to a point about 5,200 feet north form Thunderbird Road.

Based on limited available soil gradation data, it was concluded that the bank
can withstand about 8 to 9 fps velocities on a 3:1 sideslope.

Since the SPF velocities are substantially higher than the allowable range,
bank protection will be needed.

A 12-inch thick gabion protection was found cost-effective and workable for
the study area and is therefore recommended. This approach is presented as
Option 1 in Appendix II.

4. As an option to bank protection, channel can be designed such that its bank
velocity is reduced to an acceptable level. This approach is presented as
Option 2 in Appendix II. For this option, a hydraulic analysis was performed
using the CHIMP routine of HEC-2 as listed below:

•

Channel Reach

Section 412.0 to 451.1

Sideslopes

3:1

14

Bottom width of Channel

278 feet



9. CONCLUSIONS AND RECOMMENDATIONS (Continued)

• 5. The drop structure design prepared by Ellis-Murphy is not workable for the
SPF since:

the SPF peak is substantially greater than the l00-year peak used by
Ellis-Murphy.

bringing the SPF velocities to an acceptable level downstream of the
drop structure, reduction in channel slope will be needed.
Consequently, the drop structure height will be increased from 11 feet
as proposed by Ellis-Murphy to 14 feet.

•

•

6. It is recommended that these conclusions be used by the District in the
decision making process as to what route to take in conjunction with the SPF
condition.

Once the implementation option is selected, it is recommended that a more
detailed study be made to further refine the design, as well as the costs.

15



10. REFERENCES

•

•

10.1 Bibliography

10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

10.1.6

10.1.7

Flood Control District of Maricopa Countyt "New River, Skunk Creek,
Agua Fria River Flood Control Master Plan'\ Draftt May, 1983.

U.S. Army Corps of Engineers, Office of the Chief of Engineers,
"Hydraulic Design of Flood Control Channels", July, 1970.

U.S. Army Corps of Engineers, Hydrology Engineering Center, "HEC
2 Water Surface Profiles", Users Manual, September, 1982.

U.S. Army Corps of Engineers, Los Angeles District, "New River and
Phoenix City Streams, Arizona, Design Memorandum No.2, Hydrology
Part 1", October, 1974.

U.S. Army Corps of Engineers, Los Angeles Districtt "New River and
Phoenix City Streams, Arizona, Design Memorandum No.3, Skunk
Creek and the New and Agua Rivers", Draftt July, 1985.

U.S. Army Corps of Engineers, Los Angeles District, "Design
Memorandum No.3, Skunk Creek and the New and Agua Rivers", Final,
MaYt 1986.

Soil Conservation Service, "Design ofOpen Channels, TR-25", October,
1977.

10.1.8 Federal Highway Administration, "Hydraulic Design of Energy
Dissipators for Culverts and Channels, HEC-14", September, 1983.

10.2 Reports

10.2.1 Dames & Moore, Hydraulic and Geotechnical Engineering Studiest
channel bank stabilization and protection, New River and Skunk
Creek for Ellis-Murphy, Inc., April 27, 1987.

10.2.2 Ellis-Murphy Gannett Fleming of Arizonat Inc., Desert Harbor
Erosion StudYt September, 1988.

10.2.3 Construction Inspection & Testing Co., Soil Investigation for Erosion
Study, Desert Harbor, April 22, 1988.

10.2.4 Ellis-Murphy, Skunk Creek HEC-2, June 1987.

•
10.2.5 Coe & Van Loo Consultants, Inc., New River/Skunk Creek SPF

Delineation (including data on HEC-2 input/output), December, 1989.

16



10.3.8 Ellis-Murphy, Desert Harbor, Drop Structure in New River,
City of Peoria, October, 1984, unapproved set of plans.

•

•

•

10.3 Plans

10.3.1

10.3.2

10.3.3

10.3.4

10.3.5

10.3.6

10.3.7

Maricopa County Highway Department, Thunderbird Road
Bridge, January, 1981.

Maricopa County Highway Department, Bell Road Bridge,
December, 1981.

Flood Control District of Maricopa County, 83rd Avenue
Bridge, December, 1990.

Flood Control District of Maricopa County, topographic maps
of New River as prepared by Kaminski-Hubbard Engineering
& Kenney Aerial Mapping Co., April, 1991.

Flood Control District of Maricopa County, 915t Avenue
Channel Improvements by Dibble & Associates, November,
1990.

.Arizona Department of Transportation, partial set of plans on
Agua Fria Freeway Bridge over Skunk Creek, April, 1987.

U.S. Army Corps of Engineers, partial set of improvement
plans, New River Improvements, Grand Avenue, As-built,
December, 1990.

17



•

•

•

APPENDIX I

COMPUTATIONS ON BANK STABILITY



1180

STUDY REACH

>-
f-
Z
::>
0 (/)
() f-
« Z
a.. w
0 :!:
Q

w
>

II: 0« II:
:!: a..
u.. ;;
0 ..J
f- W

!:2 z
z

0 «
...J J:
0 ()
II: J:f- !::::z
0 ~
() u..
0 a..
0 (/)

0
..J
u..

0
«
0
a:
...J
...J
W
en
0
l-

V) W
~ ::J
--' Z
L.6-

W
>0 «a::

~ 0
Z

Q «
0 ((
0 (!)
--'

~L.6-
0
((
LL

((
W
>
(( ..
:s:
wz

, .

8.78

SPF PROFILE

t +- ... -+ ....

II
,- -t + •

t--+
15

~ ..
r- +-

-+-- t-
---+--1 ---1"' ..,. ..-

II I
t +

~ +
I.... I'.

~-ihr .l<; ~l ~ II. 1"7 I IL 6/:,( I.,.

!'
--t 'q./~.

LEGEND

8.38

I
r'

7.987.58

..

...

7.18

- - -- --f--- --------1-- -------~- - - - - - +---- - ----+--------+---~--~-+_........------+-------+---------
. I

I .

6.78

• -+

1120 . . .. • -:-1- • _ , __ +-+- • __ -+-- j ~.--+ _ -.l-+---r---o
. • ~- - • - + ~ .- +- +-.. +- -+- I--~---+---+-+--H-+--Il-:::.l"",,""-o:::..·++-H-+++-l·--+~++_H-++++_H-++++--HH+++_H-++++--H-++++_H-++++_H-++++_H-++++_H-+++-l"-k::;l4++-H-++++--H-++++--+-H--t

~~ ~ :-:..: :..: + - +- : ~ ::: :--+- +- ...::.::- ---: .::--H-+-+-+--H----,ltAq..k"'---r-+_H-++++_H-++++_H-++++_H-++++--HH+++_HH+++_+_H+++_H-++++_H-++++_H-+--+++_H-+r++-hH-+++Hf--t++t-1H-++-t+--++
I ~- ----+ + --+- . _. -+..... ~-+-+-H,/~/''-HII-+-+-+-+-H-++-+-+-H-++-+-+-H---++-+-+-H-+++ +-+--+-+-H-+-+--+-~H-+-+-+-+-H-+-+-+--+-H-+-++--+-H-+-+--t-+-H-+---+I+--+-f-I!-+-++-t-IH--+-++-H-+-+-+-tl+-t-+-

, •• +- • -j---+ --+ ~--+--t+-+- •
~~.+--.--- I I I 1.1
• +-. - -'- ;-- 'T t..!~~-r-~-+-I-----;'---+- +--+_H-++~+-H-++++_HH+++_HH+++_H-++++-HH+++-HH+++--H-++++_H-++++_H-++++_~'Hl-G-I-t---t--j~~.:w-+::,...It----!-++--tf'~-RI--+-l~~a1~.L.+J'-I-JI+-l~llU'-Ir----+ ~

- • .. ------ ---.... ---+- + ....... -t---+ --+-+_----"H--+++--MH+++_HH-+++---HH-+++t-1H-++-+--+-H-+++--+-ht-++++-H-++++-H-++++-H-+++_HH-+++"'k::Ib!'Lt+""ol4~"""'f-HH-t'~-bI'--+-"!o<d;;;~-f"'k:J,.f
1110 'A"

- . . . . " •. -~-+ • - T--+- -t--+- +--I-- --r-+-+-t--j---+++--+-H---+--++;+-r-t-+++-+-r-++++_H-++++-H-++++_Hc-t---+...Ij~o -t-r++-H-+-+++-H-+-+++-H-+++--+-H-++++-H----j

:::::X)J:~= ::~-::::~:-~~~- ~i
~~~.~--- - - +- .. ~~-~~~~~+~~~++-t---H~I-t---H~~++-t---+-++t___++++H~t___+~+H~~~+H+~~-++-++I-+~----j

11OO'~ 1 ~ ~ ~ ; ~ : ~ ; : ~ ~:~~i~ ~+:""_~-'..l..,,...-:+---+-=±:~~:t_-I=:_+:~---j·~-~::-+::-i=:-+-=~+---=;--~:_+::-t:~t=ttl r~;:~~::;)·~r;:;~::~:.=+.t=.t;:t;:;~:~!:.=+t=-t;=-t;:;~:~~~t~={~~(;:;~:~!:.=+t=-t;=-t;:;~:~~:.=+t=.t;:t;:;~:~~:.=+t=.t;:t~:;~:~~:'=+.t=.t;:t~:;~:~.t:----1
~ :~b:': :: ::: : .. :: _ ::~ ,-+- 11'~

·.~~~~.~: -~~_::63:~: ~. ~+I-~~---+~---+~---+e~;.----+~ .~r:~~-a~-~~~'-+-:+~...~~<:.,--rz-"'--;----~+-~I---.+::+-,·~:A+.p_I::-~~:~--+L7"~J"'-l"-...r-~--.~~_l.....I::::+y...;,,~'~t:·+-.f-O:'+-II----4t:~...,+(ijl"I"t::~----"Jl:k,~I:,:1:---+-_,...~~-+-I+--;---j,' T ::;;;;~~;ON
1090 f1.-·_~£....._--------J L- L- L- '-- '-------.L_~~_'---------..._~~_'-- ~'----'--'-__--'--'---'-'-- -----'

6.38

I
I

l
I
I

1150 I.

1170

-0- . -+- • ~ • • • - +- -+ t • " -I- +- ---+. +- . +- +-+ ... -+--t -1J...r- -- + ~. ~ ~" .
.(( •• -l- • • I ... t + t- ----L ~ r--,J • , +- t H+" .. , t;:;lo.;.....,c ..----+ +- --+ -io~+- ~ ••

".CO - - •.. - • .. -+ .. • + • + • +- -r-+ r- t +- 1"" +- +- . ..-:1"""+.. +- +-~ +-+--t-t-.7""'F"'-,--+--+
r .. • ...... ... l- • -+ --+- -+- .. + ..L... +-+ t-+ -+- +- -~ ~- 4-- .. J I- +-+ +-H-+ ++-+-H-+-+-++-H-+-+++-H-+-+++-H-+-+++-~-t-+-++ I + t- -+ t + t

.... f -<- -+ - +-----+ .. -+- .. ....- .. .. • -+-+- - +- -+--+ j i -+.....,. . f -t t--+-+-+-H-+-++-+-H-+-+-+-+--I-+-+-+-+-+--IH-+-+-+-+--IH-+-+-+-+-H-+-+ -+-rl-+-+--V'+-H-+--+- t- -+ .,.. +:w "T l- --- ........... --- .. r--+ r-+-t-- + .... 1 ----t- +- t- 4- • +-/-IH.,..-I-+-+-'f-++-H-+-+++-H-+-++-+--I-+-+-+-+-+-I-+-+--++-+-I-+-+-+++-If-+ +-H'--+--I7~+-~+-t-+ t- t "-.> . -+- • +- . - .... -+- • , - •• .. +-+ t- ~ -+- , .. +-+ .. .L ---'---l ~+ • + ,+J + -+ -+ ,+- •• "
o .«, + • • -+ • --j--+ t--t -t -t +++-j- .... -r .. i ' - i - : -:- ---i-+-+-+-I-+-+-++-H-+-+++-H-+-+++-H-+-+++-H-+-+-++-H-+++-!>"l-+-+++-~.). +--- + -+- t-+> ....,.:;, l- +.-++____ + ... ., +01-,--+...., ..... +---+---+-_+.,.+++-+- .--r- ""-, -~--... .....+-t---t-,.-t
~ 1 14 0 f----~-{;;d_t----+--'---+-'---+-+--+-+---+--+--'~----1f-+---+-f_t_--+-t-+----"-+-+-+H-+-'f=!=_t_+--'--++-If_t_-t---T--+-+_t_t_rl--+-_r_t_++_t_+_H-+_Hr+-+-t-+-+-t-++-t-+-+-+-+-+-+--+-+-+_t_++-'-+-+-t-+--io-'Fl..-++-+-+-+-+-+--+_++-ir+~r--t----r-t-+--i

'Z .. - +- +- ....... ,. .. - - ...+ + + +-- +--t- t----.- +---t - -+--r+-+-t-.l "r- 1-., -l--+ -t-+,
~ ~ +-.~+-tl-+ -+~~ ~t+-~~-t ~~-+-+-~-+-"++++--I-+-+-+-H-+-+-+-H-+-++--I-+-++-H-+-+-+-H-++-+--IH+~~-+-++--IH-++-H-+-+~.tt+""
~ . ~a: . -t ~ --: ~: : ~-: :- -=- ,.. +-+ -+-H--Hi----+:~t~H.- I ~-+ .~++ I +-1-+++-1-+++-1-+-++-1-+++-1-++-+-1-+++-1-+--+1-\- +-1--- -+-+-I-++--rh--+--+-It--+-+---+t : ~ ~; : :

-- .,C!' ....,....- .................. + ~ 'i" +- ......... -+- .. + + .......--: ./~ +-t -~~I+--+ ~ ...,..+·+-+--+-H-+++--HH+++--H-++++_H-++++_HH+++_Hhf+++_H+++H-+--+ f-t- t ,.,.. ,. of +

5 .. +-; +- .. .. ;-:.:~---'--+~t+~"'+-H----+-+-+---+--H-t--++-+--t-j--+-+-+--+-H-+-I----'--+,i+-+-f-+-+++-H-+-++-+-HH+-+-+-H-++-+-+-H-++-+-+-Wl-+-+--+-+-H-+-+---t-H---+,--+-f--+-+--': .. +-+:
~ :-: .:.:- =--:- ;....~ . + -+ +-t+--+--++--j-+-HI~+-+-l-t--+-t-+-+--H-+H_++-t-++1-+H-+--t---+----r-~++ 1/ r--t-+ + j .

> 1 13 0 f----~--+_+-~----+------+-~I--------.,~~-+--+--+----,---+-----+-+-++-+-t++-!-++-t++H--H-++-t-t---+_+++__+-+--+--+-+-+--++-1--1+_+--r-+-+-++-++-t-++I-+-H-++-t-t---+_+_++-+-+-ti:o+-!""t+t___+-H-t--H_++-+-+-t___++-t___+++-+--t-,.....,...-+--'---+-1
UJ " •• -+ ...~. +- •• -+ .-1-+--+-+- I + iT+-+ t-
..J -~ • _. .. + ~ + - - +-H--+---+-+-+-H---+-+-+-+-H--+-+·-I--+-H-+-++- +-- t- t·"
w ... , ..... _,_._, .. _~_.+-.+- _+-++ ~ I f--L t-.-'-

•• :;;.-~ ---.- • -+ - .. + - -+ - -+-- , -------rt----+--+---+- +-+ +-H--+ ~ -+--
• : ~ ! - :-;...~ •. - •. - +--+-+---+----t ~ "- +- +- '-I-+--+-- ~ t-t. -+-+

~-... _.+-., •• - -+-+-+~ ~ ~ +-H-++-+--I-+-+-IH-+--+-+-H-+-+--+-~H-+-+-+-+-H-+-+-+-~H-+-+--+-~H-+-+-+--H---+-+-+--+-H-+-+-+-+-+-~++..:.: :r :.:.: ::: ::-: .::~ ::::.:=- ::~-~-~+--+j-+-+-+-H---++-+-+-H-++-+-+-H---:l;...I-"'F'l-H-+
... -+- .... -+ + __ .... ~ + ........ .-,-- ...... T ...... -+- I

i--:'

•

•
STREAM DISTANCE IN MILES ABOVE THE AGUA FRIA RIVER

PLATE 3.1



•
e

e

...
(
X
l
~
n
L

~
~

\.
1

/"
--

--
-

'a
r'

,
I

-
J
'
"

0>
•

'
,

,

,
,

,
'

,
'
,

•
I

,
'
.... t

,

+
,

,

E
L

E
V

A
T

IO
N

(F
E

E
T

N
G

V
D

I
...

f
,

+
i

t

..
•

,
•
•

t
t

+
+

..
-+

...-
t

t

.[
,

-+

t
t

-!.
f"

t

t
t

t
t-

+

I\
) o

I\
)

I\
) o

t
,

t
'

(J
)

-
i

C o -< :0 m » (
) I

<
0

-.
.j (Xl

en -t JJ m » ~ o en -t » z (
) m Z ~ r m en » tI
l o < m -t I m » (j
) c » "T
1 JJ ); JJ <: m JJ

t
t

,
of

t
•

,

t
t-

~
I

+

I-
+

-
'

t
•

-.
;.
..

.

ITt
-1-

t1-
!-

t
,

-
~
+

-+
+

+
-+

I
t

+
tt

+
+

-+
.-

;
+

t'
+

I"
'+

+
--

+
-t

-+
i-

-+
-

-+
4

,+
"

t-
+

..-
-4

-t
t-

+
-t

.,..
.

-+
~.

..
.-

I
t
-

.
•

I
.
.

~
~

...
..

.l
."

r
+

..
;
:

-0
--

~
~

++
++

++
I

I
I

I
I

I
,

I
I

I
I

+
'f"

t-
•

t.
.
.

I
I

I
I

I
II

II
I
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
I+

t+
+

t
t

~
I

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

I
II

II
II

II
II

II
II

II
II

I
I

I
I

I
t

,e
mW
tt
Sm
ff
mM
W~
$F
Fm
mt
t±
tt
it
tt
tr
r?
::

~
f
J
t
f
l
:

;~.
~

~
;f

t
en "t

J
"T

1

"t
J JJ o "T
1 r= m

(I
)

-I JJ m ~ s: tI
l

m o

("
)

JJ
r
o

0
(
1

)
("

)(
1

)

~
(
I
)

-1
m

-
(
"
)

0
-
t

z
- o z~~
~

'-1
tt+

t+
t

-t-
-t-

+-
+-

,-+
+

_i1
-
t;

t.
.;

;
+1t

-!
--

-+
,-

'-
t-

--
'-

--
>

-+
t-

+
-+

+
t

-+
+

•
t

I-
+

;
+-

+
-

++
t

•
+

-t
+

+
1

'
t

t
t

-+
+

+
+

-O
-t

-+
-+

-'
1

-
'
-
r
t

t
t
.
"

.
4

-

.....
+

...
...

...
..

+
.

-
t

..
t

•
t-

-.
..

.
-+

L
--

'-
--

-
--

-L
-O

.-
.l.

...
...

...
_
-
-
'
-
~
.
L
.
.
.
.
.

_
_
_
_
'
_
_
_
_
_
_
_
_
_
'
_
_
_
_
_
_
_
_
'
_
~
_
_
_
_
I
_
~
~
_
~
_
_
_
_
_
1

_
'
_
_
_
_
.
.
L
_
~

'_
_

_
.L

._
_
~

_
__

__
__

'_
_

_
•
•

'"
0 r » -
i m c.v I\
)

F
L

O
O

D
C

O
N

T
R

O
L

D
IS

T
O

F
M

A
R

IC
O

P
A

C
O

U
N

T
Y

S
P

F
W

IT
H

C
H

A
N

N
E

L
IM

P
R

O
V

E
M

E
N

T
S

FL
OO

D
PR

O
FI

LE
S

N
E

W
R

IV
E

R
F

R
O

M
G

R
A

N
D

A
V

E
N

U
E

T
O

B
E

L
L

R
O

A
D



•
•

•

I..... - co o

o ::
t :x> Z Z m r- $.
:

-"'
0

:D a
t

~ $.
:

m ~ (f
)o I » Z Z m r- ~ o m z Z G>

+
-
+

•

I1"
r

..... ..... O
l o

.,
;
.

-!
l--

-i-
-+

--t

t
+

+

t-
.

t
•

•
•

i

,
,

+
I~
~

~

..
+

+
•
•

I
.

,
,
.

,
.

J.
-- -..j o

..... -CJ) o

E
L

E
V

A
T

IO
N

(F
E

E
T

N
G

V
D

)

++
~
t
·
j
;
!

rr
t+

+f
-+

-H
+t

I~
+-

+-
H-

+-
++

--
H-

+-
++

--
t-

--
--

I-
+-

+-
-t+

-H
++

t++
++

++
f-t

j:
.

1
,
.
_

+
.,.

+
•.

J
J.

t
t-

t-
+

~T
li

IO
J

II
1\1
~

II
II

I1
m

II
II

I
II

I+
;:
T~

t

-
r
t
:
:
H
:
A
A
A
A
A
A
t
t
m
=
t
'
m
~
t
t
D
t

:
T

t
1

~
l
1
1
1
1
E
±
E
m
~
t
m
n
t
t
t
t
t

'tJ
+t

l~
t

1:
:

.

I
I

I
I

I
I
r
T

l
I

I
~

I~
L

-
~

,t
::

R
:+

tV
Ik1

I)

..... IH
H

-H
-

I
I

I
I

I
V-

-+
E:

-4
..-

I
+

r m G
) m z o

C
/l

"t
l

"T
1

"t
l

:I
I o "T
1 r m

(I) -
f

:I'
l

m l> s: O
J m o

("
') :I
I

"
'0

0
(
1

)
("

')
(1

)
l>

(I
)

-
lm

-
(
"
')

0
-4 z
- o Z

--
--

-.
--

-
I

.
•

~
I

+
-t

+.
,.

~.
.

i
+-

t
+

t
~

t
-+

+
+-

t
t

~
J--

--
-t

+
t

t
t

t
t

t
•

.
..

+
.,..

j
t

1
+

t
..

•
+

t
t

•
+

t
-+

+.
.

-+
t

+
•

t
t

f
1-

~
-+

+
~

+-
-

t
t-
i
t
t
·

t
+

It
-.

.
-+

I
.

t
..

+-
I

+
t

,
t

I
I

~
+

,
,

'
\

'
I

,
,
'

t
l
'
'
'
+

r
+

'
t
t
l

,
.

j
'
t
t
T

f
-
t
t

..
+

-1
l
t
t
t

t
++

1"
'"

£.
t

+
t
~
,
·
+

..
+

•
,
-
t

..
t

+
~

+
t

+
~-

+
I
t
t

~
.

~
•

1"
+-

l
j

j
i

t
~

.+
+

-+
..

l
t-

+
•

•

~
l'

jt
.

t.
'-

i-
il

t~
lj

't
tt

-
·+

.+
t'

tl
t~

t1
t:

tl
~.

+j
,~

I
"
1

•
•
•
•

,
I

'H
-1
t
t
l

I
.

--
t.

t
~

t
I

It
t-

I
r

t
tt

l
f

t-:
j

,
.
,

,
.
.
.

•
-

t
I
t

r+
-+

+
ft

)
t
L

t
.
i
-
t
+

-
t
-

!
I
t
~

tt
··

+
t
o

t
I
"
~

•
•

•
-
'
t
1

+
.
,

+
1

..
..

,
t-

t
+

+-
!

..
t1

+
~

t"
t-

t
t

f
~
;
.
:

•
•

t
,

t
t

•

t
j

+-
---

11
I

+
I
+
~
.
-
-
+
j

j
I
+

j
'

·
I
t
,

;
'
i

'
I
"
~
'

r
I-

t
•

;
:

'
1.

t
~
'
,
1

+-
-+

t-t
t
i
i
i

~
'+

+
..

•
I

"
l-

t
+-

t
--t

+
t

+
+

t-
-..

..
•

t
t

t
.
.
.
·
i
L

l
+

...
.,.

I
t
t
.

1
+

•
t

t
t

~
t

t
t

.;.
"t

-
t

:
•

~-
t

~
+

~
t

+
~
.

•
l-

I
1

I
J
'

I
I

'
I
;
,

,
f
.
,

1
.I

t
t

1
t

I
t-

j
i-

t
-

t
•

i
+

.
+

~
t

t-
."

•
•

,
,

t
f

I
I
t
i
l
t
i
l
.

-
+

j
•

t
+,

.(
j

I
•

,
T

i
+

~
-

I
(
t

j
t

j
J

•
;

--+
+
l'

r..
t-
I
t
,

f
,

I

~
,
•
.

1
1

.t
+

1
'.

+
l'

~+
~-

-J
.-

-i
--

+;
it

+
+

't
,

f
l
'

.
;

_
lU

I
+

-t
;-

+
,

~
+

~
t

-
t·

,:
....

L
.1

"
t

+-
t

+--
+

t
t

+
L

.
.

•
t-

..

':
:
r
l
t
t
t

i
+
t
<
~

.
1

;
;

t
;
~
~
-
+
;
-
+
d
l
i
.

,
.
.
.
.

I
~

'®-
! ~

..... .....

~ -.
.j O
l

-.
.j ..... O
l

.....
.....

..
..

.

~
~

~
~

~

-
~

~
~

0
0

0

1:.>
'

j
CD

t
f

•
+

t
t
.

..
~

..
.

+

t
t

i"
.

t
t

t
j

..-
..

t
...

,
+

t
-t

+
.

t-
+

,
.

t.
..

•
,.

..
t

t"
-+

1
"

t
t

4
+

+
-
.

..
of

..
~

+
~

,
+

+-
..

"t
'.

t
•

~
r.

.
t

-+
t

•

E+
+

+-
..

.;

,
~
,

t
t.

,.
+

j
+

+
,
'
,

•
't

I
ti

l
t

+1
+

+
.
)
1

.
,
;
+

,
j

t
t

.
.
.

I
f
l
.

•
1-

-+
,

t
I

I
,

•
,
.
•

•
+

•
~

•
•
•

t
!

I
,

'
I
~
'

+
"

'-
l-

i'
I

,
I..

f
it

.
~

-J-
t.

'
1

+
•

t
i

~
,

I
.
,

.
.
.
.
.
;
;
:

+
r
l

I
I

.1
.
r
l
,
.
"

f
"
It

..
-t

r
+

'1
"
"
'+

·
·
'
t
"
"
·

'I
n

I
+

j
•

~
!

q
,

t'
~

1-
t4-

t
1
L

it
t

t
j

t
t

'
!
.

1
';

-
-
'

I
•

t
;

+
I

t
+

t
•

•
-+

'+
i
I
t
+

.
t

-+
.
+

-+
t

-
+

J-
-

-
t

f
•

-+
4-

!.
;

j
t-

1
t

t
·

t
•

+
l

•
.-

I
':

j
'l
"

.1
t+

lf
l1

j
tt

l
ttt

d .
-ll

P
l'j

jl
tH
~i
,+
.I
.-

'
t
'
t
·
,
,
·

t
I

I
I
t
t
,

+
+-

f1
t
t
l

t
+

i
j
J

.,
I

j
j

I
t

+--
++

1
+

•
t
'

j
.

I
!

'
I

.
J
'O

j'
\
I
I
I
I
'

I
t
t

t+
t'

!
t
't

I-
!l

--
t+

,
~
j
+

1
~
,
t
-

l-
,+

t
"
"

.
;
,
.
;

O
l

~ O
l ?J -.

.j

O
l

C
/l -f :I
I

m » 3: o Ci.
i

-f » z (
) m Z

-.
.j

3:
0,

r=
O

l
m C

/l » O
J o < m -f ::I
: m » G
) c » "T
1

:I
I

); :I
I

-.
.j

<:
(0

m
O

l
:I

I

"'
0 r :x> -
l m 01

F
L

O
O

D
C

O
N

T
R

O
L

D
IS

T
O

F
M

A
R

IC
O

P
A

C
O

U
N

T
Y

S
P

F
W

IT
H

C
H

A
N

N
E

L
IM

P
R

O
V

E
M

E
N

T
S

FL
OO

D
PR

O
FI

LE
S

N
E

W
R

IV
E

R
F

R
O

M
G

R
A

N
D

A
V

E
N

U
E

T
O

P
R

O
P

O
S

E
D

D
R

O
P



WOOD / PATEL

Land Surveyors

D:mel L \\'iwd, P.L, R.L.S.
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August 29, 1991

Mr. John Svechovsky, P.E.
Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, Arizona 85009

RE: New. River
SPF Analysis and Bank Evaluation
Contract FCD 91-25
WP #91755

Dear John:

In accordance with the referenced contract, we are herewith submitting to you three (3) sets
of the evaluation report.

The contract scope of work has been expanded and the following tasks have been added:

1.(-. Review of the District's ownership of right-of-way or easements, as they impact the
floodplain delineation.

2. Report content has been expanded from a brief letter report to a detailed report.

We are pleased to report that this submittal is completed within 5 weeks from the Notice
to Proceed. It has been possible because we were able to get your timely input.

Our personal thanks to Messers Rodriguez, Raleigh, and you for meeting with us on very
.short notice, and for providing valuable input.

We apprecia~e the .opportunity to provide services on this interesting project. Please call
. ifwe caui)e.of anyfur.~~er~sisJanceto you.

··.ACP/tjb

cc: Jol1nRodrigu~~,P.E .
.' Ed ~aleigh, f.e. '.' ..
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1. INTRODUCTION

1.1 Purpose

The Flood Control District of Maricopa County (the District) has contracted
with Wood, Patel & Associates, Inc. (Wood/Patel) to provide engineering
services for the New River project. Wood/Patel, according to the contract
Scope of Work, shall provide the District with the Standard Project Flood
(SPF) delineation and bank stability evaluation for the study reach of New
River between Grand Avenue and Bell Road.

The U.S~ Army Corps of Engineers (Corps) has recently completed a
construction contract for channel improvements along the New River from the
Arizona Canal Diversion Channel (ACDC) south to Olive Avenue. Due to '>
prior agreements concerning acquisition of SPF flowage easements
downstream of ACDC, the District may provide for an SPF channel within the
study reach. Downstream from there, channel improvements have been under
design to allow flow breakouts to return to natural channel conditions.

1.2 Project Location

The study area for this report is located on New River in between Grand
Avenue and Bell Road in the City of Peoria. Plate 1 following Appendix IV
depicts the study reach.

Presently, there are three bridged crossings of the New River in this project.
These are located at Grand Avenue, Thunderbird Road, and Bell Road. The
Outer Loop Freeway (Agua Fda Freeway), by the Arizona Department of
Transportation (ADOT), parallels New River along the east side.

•

1.3 Background

Historically, a flood hazard has existed in the metropolitan Phoenix area along
Cave Creek, Skunk Creek, New River, the Agua Fria River and downstream
of the Arizona Canal. As a means to help mitigate potential flooding, the
Corps, in conjunction with the District, and other municipalities, has
implemented a comprehensive flood control plan consisting of both structural
and non-structural improvements.

As a part of the overall plan, the ACDC has been designed to intercept 100
year flows from as far east as Cudia City Wash and convey them to an outlet
at Skunk Creek, tributary to the New River which in turn is a tributary of the
Agua Fria River.

Under an agreement with the Corps, the District plans to acquire flowage
easements along Skunk Creek, New River and the Agua Fria River to the
confluence with the Gila River, as authorized by Federal Legislation.

1



•

•

•

1.3 Background (Continued)

Structural improvements have been made along the Agua Fria River and
some easements have been acquired. However, due to schedule and cost
constraints, flowage easement agreements have not yet been settled for a
portion of the New River. To alleviate a potential flooding problem from
completion of the ACDC, and the associated liability risk to the District, a
decision to provide channel improvements to the New River has been
considered.

Improvements to handle the Standard Project Flood (SPF) are proposed to
be in the form of channelization and bank protection of the New River from
Grand Avenue to Skunk Creek confluence.

2



•
2. SCOPE OF WORK

In 1989, a hydraulic analysis was performed for portions of New River and Skunk
Creek, by the District. This analysis included a flood insurance study, as well as
floodplain delineation for the Standard Project Flood (SPF). The study was
subsequently submitted to and accepted by the Federal Emergency Management
Agency (FEMA) for the Conditional Letter of Map Revision (CWMR) process.

The study concluded that a certain portion of the New River channel section, near
Thunderbird Road, was not adequate in size to contain the SPF highwater within the
banks. The District, as part of these services, requested that Wood/Patel· perform
a hydraulic analysis, more specifically, the tasks listed below:

2.1 SPF Delineation

•

1.

2.

3.

4.

5.

6.

7.

Create a working HEC-2 model using the digitized data (1991
Mapping) for the 3.5 mile long reach of New River between Grand
Avenue and Bell Road.
Establish SPF profile based on the Corps flood peak of 68,000 cfs for
New River downstream of the Skunk confluence. The SPF profile will
be matched to the existing profile at the study limits.
Evaluate the riverbanks to check if the SPF is contained within the
banks or not.
If the SPF is not contained within the banks, do alternative analysis for
the channel modification to contain the SPF. This may require
lowering of channel thalweg and channel excavation.
Finalize SPF profile based on the recommended channel excavation
option.
Prepare SPF delineations with and without the channel improvement
conditions on the available topographic map.
Prepare a (brief) letter report documenting the methods used for the
SPF delineation, provide earthwork estimate together with summary
and conclusion.

•

It should be noted that this effort to be provided for the feasibility study and
not intended for preparation of any Design and Construction plans for the
channel modifications.

2.2 Bank and Grade Stabilization

Due to a significant change in the channel gradient, the channel in the vicinity
of Desert Harbor Development is believed to be unstable for a major flooding
condition.

3



•
2.2 Bank and Grade Stabilization

Wood/Patel to perform the following tasks to address the stability of the
channel:

1. Perform a hydraulic evaluation to determine the need for bank
, stabilization for the New River reach from Thunderbird Road to about

5200 feet upstream. For this task, available empirical equations to be
used and no extensive sediment transport analysis is anticipated.

2. Provide a conceptual analysis for a drop structure near Desert Harbor
Development. Per District's input, the drop structure height of 11 feet
should be used as previously established by Ellis-Murphy. A cost
analysis is to be prepared for the drop structure.

•

2.3 Digital Cross-sections and Basemaps

Digital cross-sections in HEC-2 format to be provided by the subconsultant,
Kenney Aerial Mapping Company, Inc. These cross-sections to be prepared
for the study reach of 3.5 miles of New River.

Kenney Aerial to also prepare basemaps at a scale one (1) inch equals 200
feet for the study reach.

Wood/Patel to collect and utilize existing available data for the performance
of these services including:

1. Topographic survey as prepared by the District.
2. Approved hydrology from the Corps SPF = 68,000 cfs (downstream

from Skunk Creek confluence).
3. Existing available data on hydraulic analysis including digitized sections

(for supplemental information) from the previous work by Coe & Van
Loo.

4. As-built data on channel improvements and bridge structures, if
available.

5. Future drop structure height from Ellis-Murphy 1985 design plans.
6. Soil gradation analysis by Construction Inspection & Testing, Inc.

(1985).

The following tasks were specifically excluded from this Scope of Work:

•

1.
2.
3.
4.
5.
6.

Sediment Transport Analysis
Field Survey
Topographic Survey
Section 404 or NPDES Permits
Soil Gradation or Geotechnical Analysis
Construction plans & specifications

4



•
3. DATA COLLECTION

The following data was collected in conjunction with this study:

Reports

• Dames & Moore, Hydraulic and Geotechnical Engineering Studies, channel
bank stabilization and protection, New River and Skunk Creek for Ellis
Murphy, Inc., April 27, 1987.

• Ellis-Murphy Gannett Fleming ofArizona, Inc., Desert Harbor Erosion Study,
September, 1988.

• Construction Inspection & Testing Co., Soil Investigation for Erosion Study,
Desert Harbor, April 22, 1988.

• Ellis-Murphy, Skunk Creek HEC-2, June 1987.

• Coe & Van Loo Consultants, Inc., New River/Skunk Creek SPF Delineation
(including data on HEC-2 input/output), December, 1989.

•
•

•

Maricopa County Highway Department, Thunderbird Road Bridge, January,
1981.

Maricopa County Highway Department, Bell Road Bridge, December, 1981.

•

• Flood Control District of Maricopa County, 83rd Avenue Bridge, December,
1990.

• Flood Control District of Maricopa County, topographic maps of New River
as prepared by Kaminski-Hubbard Engineering & Kenney Aerial Mapping
Co., April, 1991.

• Flood Control District of Maricopa County, 91st Avenue Channel
Improvements by Dibble & Associates, November, 1990.

• Arizona Department of Transportation, partial set of plans on Agua Fria
Freeway Bridge over Skunk Creek, April, 1987.

• U.S. Army Corps of Engineers, partial set of improvement plans, Grand
Avenue at New River, December, 1990.

• Ellis-Murphy, Desert Harbor, Drop Structure in New River, City of Peoria,
October, 1984, unapproved set of plans.

5
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4. STANDARD PROJECf FWODPLAIN DELINEATION

Based on the topographic maps dated April, 1991, at a scale one (1) inch equals 200
feet and 2 foot contour interval (Ref. 10.3.4); floodplain delineation was performed
for the study reach. The hydraulic analysis was conducted using the U.S. Army Corps
of Engineer's HEC-2 computer model (Ref. 10.1.3) to develop a water surface
profile.

Study Parameters:

Study Reach:

Design Flood:

New River from Grand Avenue to Bell Road.

Standard Project Flood (Ref. 10.1.4)
68,000 cfs New River downstream of Skunk Creek
confluence
38,000 cfs New River upstream of Skunk Creek
confluence

Manning's Roughness Coefficient
for channel n = .03
for overbanks n = .045

•

•

Starting water surface elevation was based on the SPF analysis by Coe & Van Loo
(Ref. 10.2.5) This delineation based on existing conditions, is depicted on Plate 2,
Appendix ill and the profiles are shown on Plate 3, Appendix III.
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5. BANK STABILIlY EVALUATION

The stability of an earth bank against erosive forces can be insured by limiting the
erosive power of the flooding waters to such a degree that movement of the soil
particles in the channel bank is not initiated.

For the stability of channel banks along the Desert Harbor Development, two basic
concepts of stability analysis were used based on the Soil Conservation Service
Procedure (Ref. 10.1.7) as follows:

Allowable Velocity Approach
Allowable Tractive Force Approach

5.1 Allowable Velocity Approach

Figure 1, "Allowable Velocities for Unlined Earth Channels" reproduced from
"Planning and Design of Open Channels", SCS TR-25, (Ref. 10.1.7) was used
for the purpose of estimating allowable velocities for the study reach in
between Grand Avenue and Greenway Road. Basic parameters used for this
analysis are listed below:

1. Consider only straight alignment portion within the study limits.

•
2.

3.

Estimate D75 size from the soil gradation data from the Construction
Inspection & Testing Company's Soil Report (Ref. 10.2.3).

Assume minimum bank slope to be 3 horizontal to 1 vertical (3:1).

•

The data for estimating D75 (Ref. 10.2.3) was very limited. Per the study
Scope of Work, that data was to be used for all gradation analysis. To the
best of our ability, the data was separated into three categories as identified
in Appendix I; west bank, east bank and channel bottom, respectively.
Accordingly, the D75 ranged from 0.5 mm in the channel bottom to 20 mm in
the east bank and 32 mm in the west bank. Based on this limited data, it was
concluded the allowable velocity for the east bank was about 8.4 fps, and for
the west bank was slightly higher to about 9.6 fps.

Basic Factors Allowable
D75 Velocity D A ...H... Velocity

East Bank 20.0 mm 6.6 fps 1.5 1 .85 8.4 fps
Channel Bottom 0.5mm 2.2 fps 1.5 1 .85 2.2 fps
West Bank 32.0 mm 7.5 fps 1.5 1 .85 9.6 fps

7
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•

5.2 Tractive Stress Analysis

When the water flows in a channel, a force is developed that acts in the
direction of flow on the channel bed. This force is simply the pull of water
on the wetted area and is known as the tractive force.

5.2.1 Tractive Force

The average value of the tractive force per unit wetted area is also
called as unit tractive force or shear stress. For this analysis, channel
boundary shear stress has been computed using the HEC-2 computer
program with the equation:

where,
y = specific weight of water (62.4 Ib/ft3)

DCh = average depth of water in the channel (feet)

S = slope of the energy grade line (ft/ft)

Tch = channel boundary shear streets (lb/ft2
)

5.2.2 Allowable Tractive Force

The allowable tractive force for channel bed and sidebanks has been
calculated using the D75 as determined from Section 5.1. Please refer
to Appendix I for these calculations.

West Bank Bank Sideslope
3:1
5:1

East Bank 3:1
5:1

Allowable Tractive Force
0.42
0.47

0.26
0.29

•

In general, the tractive force caused by the standard project flood
condition is about 2.0 psf in a uniform flow condition. The allowable
tractive force is significantly less to about 0.3 to 0.5 psf range.

Based on this analysis, it is very clear that under the existing condition
both banks are susceptible to erosion.
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•

5.3 Bank Sta~ility Enhancement

Several lining alternatives have preliminarily been investigated to determine
the most cost effectivemeth()d of protecting the bank from erosion. Criteria
used in the selection process included strength and durability of the material,
cost and feasibility of construction, slope stability, aesthetics, and maintenance
expenses. The alternatives explored include gabions, soil cement, loose
riprap, reinforced gunite, reinforced concrete, and grouted riprap (see
Appendix II for details).

Gabions

Gabions, or wire-meshed enclosed riprap, would provide the necessary
flexibility to conform to scour holes which could threaten the stability
of the bank. This plan would call for placement of the mattresses on
a 1.5:1 slope. In addition to being more natural looking than a grouted
or concrete structure, gabions could exploit the readily available
material in the area. Based on cost effectiveness, flexibility, and
availability of material, this option is recommended for further
consideration.

Soil Cement

This material was considered for its demonstrated ability to adequately
protect the surface in other projects of similar nature, including those
designed by the Corps of Engineers. The soil cement alternative calls
for placement of 6-inch lifts of 8- to 8.5-foot wide soil cement,
compacted with a vibratory smooth roller. The material would then be
trimmed on the channel side to a relatively smooth surface. With its
massive size and properties, this alternative is expected to be the least
expensive in maintenance. Although the width could be reduced, it is
anticipated that any savings, due to a reduction in material~ would be
offset by increased costs in construction, since the standard width for
soil cement placement (dictated by the width of the trucks placing the
material) is 8 to 8.5 feet. Aesthetically, this alternative would draw the
least attention to itself, as the color and gradation would closely match
the surrounding soil conditions.

Loose Riprap

This alternative calls for the use of a minimum 2-foot thick lining using
a IS-inch minimum stone on a 2:1 slope. To minimize loss of material
below the lining, a filter fabric would be used. Although one of the
more natural in appearance, loose riprap requires material which may
not readily be available in the required size or volume.

9
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5.3 Bank Stability Enhancement (Continued)

Reinforced Gunite

Reinforced gunite of 6-inch thickness would be placed over a welded
wire fabric material for strength and control of cracking. At the top
of this lining, a 2-foot tum-down would be included for stability and
protection from undermining. Weep holes throughout the length of
the lining would be provided as a means of reducing hydrostatic
pressure caused by saturation of the material behind the lining.
Maintenance of the lining would require periodic inspection and repair
of any spalling or cracking.

Reinforced Concrete

Reinforced concrete of 6-inches thick would be placed over a
reinforcement for enhancing strength and reducing cracks. At the top
of this lining, a 2-foot tum-down would be included for stability and
protection from undermining. Weep holes throughout the length of
the lining would be provided as a means of reducing hydrostatic
pressure caused by saturation of the material behind the lining.
Maintenance of the lining would require periodic inspection and repair
of any spalling or cracking.

Grouted Riprap

This alternative calls for the use of a minimum 1.5-foot thick lining, 10
inch minimum stone, grouted in place with shotcrete. This alternative
may call for additional reinforcement or special treatment of the base
material, as it is especially susceptible to cracking. Furthermore, this
alternative relies heavily on the assumption that adequate material
exists in the area. Studies performed by the Corps indicated that use
of grouted stone would require a flattening of the side slopes to at
least 2:1 because of the rounded material available.

As indicated in Appendix I, for the bank lining material, toe-down of 10 feet
has been selected. This toe-down depth is consistent with the previous design
work by the Corps (Ref. 10.1.6). Similar toe-down depth has also been
adopted by the District's New River channelization project immediately
downstream of Olive Avenue.

For the purpose of this study, any kind of sediment transport analysis is
beyond the scope of work and, therefore, has not been performed. The
selected toe-down depth is considered adequate for this concept analysis.

10
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6. DROP STRUCTURE

As part of design for the Desert Harbor Development, Ellis-Murphy has previously
prepared design plans for a drop structure immediately downstream from the New
River-Skunk. Creek Confluence (Ref. 10.3.8). Their design was based upon the
following design parameters:

Design Flow (100-Yr)
Drop structure -Height

=
=

41,000 cfs
11ft

The Ellis-Murphy design was reviewed for its adequacy in conjunction with the SPF
design and the following conclusions have been made:

1. The SPF peak is substantially larger than the 100-year peak (68,000 cfs as
compared to 41,000 cfs) and, therefore, the drop structure proposed for
Desert Harbor Development would not be able to safely handle the SPF.

2. The loose riprap apron provided downstream of the drop structure is found
inadequate to withstand the 100-year and SPF peaks.

3. Based on the SPF HEC-2 analysis, the channel section downstream of the
drop structure produced velocities in the range of 12 to 13 fps. These
velocities are too high to be handled by the unprotected sidebanks of the
Desert Harbor Development.

• 4. To produce velocities to acceptable levels, the channel slope will be required
to be reduced to 0.000526 ft/ft from Thunderbird Road upstream to the
proposed drop structure location. This flattening of slope will require the
drop structure height to be increased from 11 feet to 14 feet.

•

This study provides a conceptual design for the drop structure which will handle the
SPF peak (see Appendix I). The design is based on a vertical concrete drop
structure concept as presented in the Hydraulic Engineering Circular, No. 14, Federal
Highway Administration (Ref. 10.1.8). If this' drop structure height is selected for
future consideration, detailed geotechnical, structural, and hydraulic analyses will be
required prior to the preparation of the final design plan.

11



•
7. CHANNEL IMPROVEMENT ANALYSIS

To contain the SPF within channel banks and generally within the District's flowage
easement, partial channelization of New River is necessary. This task was performed
by the use of CHIMP subroutine from the HEC-2. Several trials with difference
bottom width parameters were analyzed.

Plate 4, Appendix IV depicts the improvement area. Hydraulic analysis was
performed using the CHIMP routine of HEC-2 as listed below:

Channel Reach

Section 358.0 to 402.0

Sideslopes

3:1

Bottom width of Channel

270 feet

With channel improvements, the SPF can be contained within a narrow
floodway section as shown on Plate 4, Appendix IV.

As an option to bank protection, channel can be designed such that its bank velocity
is reduced to an acceptable level. This approach is presented as Option 2 in
Appendix II. For this option, a hydraulic analysis was also performed using the
CHIMP routine of HEC-2 as listed below:

•

•

Channel Reach

Section 412.0 to 402.0

Sideslopes

3:1

12

Bottom width of Channel

278 feet
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8. QUANTITY AND COST ESTIMATES

On a conceptual basis, quantities and costs have been estimated for channel
improvements, bank protection and a drop structure.

The earthwork estimate for channel improvements is based upon an end area method
and by the use of HEC-2 analysis. It is assumed that excavated material will be
disposed off along the channel overbank areas or within a two mile radius.

Estimates for the bank protection material have been based upon similar projects,
and similar lining material within the metropolitan Phoenix area.

Appendix II provides detail on the quantities and cost including improvement
options. These costs are exclusive of engineering fees, construction management, and
contingencies. A summary of cost estimates are presented below:

1. To contain SPF, generally within channel banks, approximately 4000 L.F. of
channelization will be required south of Thunderbird Road which is estimated
to cost about $363,000. For this approach, no considerations are given for the
erosion caused by higher velocities.

•
2. To enhance bank stability of the study reach north of Thunderbird Road and

immediately adjacent to Desert Harbor Development, bank protection
together with a drop structure will be required per Option 1, Appendix II.
This measure will cost about $2,350,000. The channel bottom will be subject
to aggradation/degradation due to high velocities.

For Option 2, however, channelization will be done downstream of the drop
structure to reduce velocities to an acceptable level. This channelization,
together with a drop structure and some bank protection, is estimated to cost
about $2,036,000.

•

Revised September 3, 1991
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9. CONCLUSIONS AND RECOMMENDATIONS

Based on this study, the following conclusions are made:

1. With a recent partial channelization of New River within the study reach, the
standard project floodplain is significantly contained within the channel banks,
However, the SPF breaks out into the overbank areas immediately north of
Grand Avenue to section no. 402.0, as depicted on Plate 2, Appendix III.

2. To contain the SPF within the channel banks and generally within the
District's flowage easement, channelization of New River is necessary. Plate
4, Appendix IV depicts the improvement area. Hydraulic analysis was
performed using the CHIMP routine of HEC-2 as listed below:

Channel Reach

Section 358.0 to 402.0

Sideslopes

3:1

Bottom width of Channel

270 feet

•
3.

With channel improvements, the SPF can be contained within a narrow
floodway section as shown on Plate 4, Appendix IV.

An evaluation was made to check the bank stability of existing channel banks
for the river reach beginning from Thunderbird Road and continuing north
to a point about 5,200 feet north form Thunderbird Road.

Based on limited available soil gradation data, it was concluded that the bank
can withstand about 8 to 9 fps velocities on a 3:1 sideslope.

Since the SPF velocities are substantially higher than the allowable range,
bank protection will be needed.

A 12-inch thick gabion protection was found cost-effective and workable for
the study area and is therefore recommended. This approach is presented as
Option 1 in Appendix II.

4. As an option to bank protection, channel can be designed such that its bank
velocity is reduced to an acceptable level. This approach is presented as
Option 2 in Appendix II. For this option, a hydraulic analysis was performed
using the CHIMP routine of HEC-2 as listed below:

•

Channel Reach

Section 412.0 to 451.1

Sideslopes

3:1

14

Bottom width of Channel

278 feet



9. CONCLUSIONS AND RECOMMENDATIONS (Continued)

• 5. The drop structure design prepared by Ellis-Murphy is not workable for the
SPF since:

the SPF peak is substantially greater than the l00-year peak used by
Ellis-Murphy.

bringing the SPF velocities to an acceptable level downstream of the
drop structure, reduction in channel slope will be needed.
Consequently, the drop structure height will be increased from 11 feet
as proposed by Ellis-Murphy to 14 feet.

•

•

6. It is recommended that these conclusions be used by the District in the
decision making process as to what route to take in conjunction with the SPF
condition.

Once the implementation option is selected, it is recommended that a more
detailed study be made to further refine the design, as well as the costs.

15
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APPENDIX I

COMPUTATIONS ON BANK STABILITY
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TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION

August 27, 1991
NEW RIVER CHANNELIZATION NORTH OF THUNDERBIRD ROAD

STANDARD PROJECT FLOOD
Allowable Velocity Approach

PROGRAM INPUT DATA:
DESCRIPTION

Channel Bottom Slope (feet per foot) .
Manning's Roughness Coefficient (n-value) .
Channel Side Slope - Left Side (horizontal/vertical) .
Channel Side Slope - Right Side (horizontal/vertical) .
Channel Bottom Width (feet) .

VALUE

O.OOOSZ'
0.0300
3.00
3.00

278.0

PROGRAM RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width~

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft)

( --------------------------------------------------------------------
5.0 4690.6 3.20 0.259 0.159 5.159 1465.0 308.0 4·73
7.5 9302.3 4.13 0.275 0.265 7.765 2253.7 323.0 ro.Q3

10.0 15168.1 4.92 0.287 0.377 10.377 3080.0 338.09,03\. 12.5 22220.2 5.63 0.297 0.493 12.993 3943.7 353.011.05
15.0 30421.2 6.28 0.305 0.612 15.612 4845.0 368.0 12.qCJ
17.5 39750.7 6.87 0.312 0.733 18.233 5783.7 383.014,<6'6'
20.0 50199.1 7.43 0.318 0.856 20.856 6760.0 398.0Ib.71
22.5 61763.7 7.95 0.323 0.980 23.480 7773.7 413.0 I~,<;o

23.5 66702.6 8.14 0.325 1.030 24.530 8189.7 419.0ICf·'t.o
24.0 69239.2 8.24 0.326 1.055 25.055 8400.0 422.0 1C'J.'54

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Housto~, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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SOIL GRADATION DATA

(SOURCE: REF. 10.2.3)
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•• •~~~~~~~~~~~~~~~~~~~~~~ Construction Inspection &Testing Co.
2002 West North Lane

Phoenix, Arizona 85021-1927
861-2002/264-5938

DATE: , ~ O.V?~ , ..
LAB. NO.• ?.8.1. Q?? .8.-. ~ ~ ',' .. '.','

TYPE OF SAMPLE S.q r ~ , , , , .. , .
SOURCE , , , .

NON-PLASTIC

40 20 20

27 16 11
35 19 16

5 1 27 24
37 19 18

33 18 15

33 21 12
53 35 18

32 18 III

''"75 44 3 1-

51 24 27

Alterberg Limits

EXISTING SOIL CHARACTERISTICS

PROJECT: .. .f\!~I:' ..R.I,YsR ..~f:l~NN~~. A.T. .O~.S.C;~T. HARBOR

LOCATION; ~~I:'.R~Y~~.A~P.!~VNP~~~JRQ.8DAD ft::
0

FOR: ....•................ , ... , ...........•.•...,
w
etl

oot::
t:: 00..., ...,

% passing (sieve size)l-< Ul
o Q)
~Q Location 2" 12 VI 1/4 1/10 1/40 1/100 1/200

STA 10+50:
~ "'1. BANK, 0-2' 90 76 67 59 52 23 13 9
G)--STA 20+00:
5 Cl, 5-G' 100 98 85 77 52 38 32

STA 30+00:

CD- E.BANK, 0-1 ' 88 82 77 65 55 46 15 10 8
E.BANK, 3-4' 86 79 68 60 54 23 14 12

~STA 35+00:
Cl, 8-9' 100 99 97 90 77 64

2 W.BANK, 0-1 1 83 77 66 55 45 19 12 10
STA 40+00:

@-- E.BANK, 5-6' 88 80 71 61 49 37 10 6 5
STA 50+00:

@- E.BANK, 0-1' 97 96 87 78 60 119 41
E.BANK, 2.5-3.5' 98 89 65 48 38

STA 60+00:
G)- W.BANK, 0- I' 94 69 59 51 38 14 8 7

W.BANK, 2-3' 96 87 69 54 45
STA 65+00:

~ Cl, 9-10' 100 99 84 70 60

( 1)

LL PL PI



•• •
~~~~~~~~~~~~~~~~~~~~~~ Construction Inspection &Testing Co.

2002 West North lW1e
Phoenix, Arizona 85021·1927

861·2002/264·5938
EXISTING SOIL CHARACTERISTICS

PROJECT: .. " ~~\". .r~I.Y~.R.. ~t:if\N~~!-. /H. P.E.~!;~T HARBOR

LOCATION: .

FOR: ......................................•.

DATE: .

LAB. NO ,.

TYPE OF SAMPLE .

SOURCE .

Allerberg Limits

c:
o

'r-!
.w
eu

ooc:
c: 00

'r-! 'r-!
~ rn
o Q)
p:)q Location 2" 1 ~

% passing (sieve size)

#4 Nl0 #40 Ul00 11200 LL PL PI

STA 65+00:®- E. BANK, 0-1'

STA 80+00:
E.BANK, 3-4'
el, 0-1'
CL, 12-13'
W. BANK, 0-2 I

W.BANK, 2-3'

STA 85+00:
E.BANK J 0-2'

88

79

80

65

73

89
100
100

57
92

58

78
94
99 "
50
83

47

67
86
87
45
78

39 12 7 5 2 1 19 2

57 13 G 5 NON-PLASTIC
78 2 LI 1 1 9 NON-PLASTIC
76 54 46 41 41 17 24
40 18 1 1 9 NON-PLASTIC
71 28 15 1 1 NON-PLASTIC

100 95 74 50 NON-PLASTIC

FOR CONSTRUCTION INSPECTION
& TESTING CO.

(2)
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e, •• •Type of Material Job No. _

Source of Material West Bank Line, New River Lab/lnv. No. _

Test Procedure Tested/Calc. By Date _

Reviewed By Date _

U.s. STD. SIEVE OPENINGS IN INCHES U.5. STANDARD SIEVE NUMBERS

II I I I I II I I II I

[\<
'"

1\ '\
LI"--.l\ I

il Il..; "f-Q I I
I \ 1\ ~~ : :,
I f--.. ~ n II II
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BANK STABILITY ENHANCEMENT
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" 'I<.. I

Turndown~

Filter Fabrie--....J

Depth=23'!: (Downstream of Drop)
Deptn=14'±(Upstream of Drop)

[FoBo
----

-=-=~.P.F.
~

Depth

(0'

BANK LINING MATERIAL

•
LINING THICKNESS SIDESLOPE FREEBOARD 2 FT

OPTION MATERIAL T Z:l FB TURNDOWN

1 (A) GABION 12 2:1 3 ' NO
(B) GABION 12 1. 5: 1 3 ' NO

3 LOOSE RIPRAP 24 2:1 3 ' NO
4 SHOTCRETE 6 2:1 3 ' YES
5 REIN. CONCRETE 6 2:1 3' YES
6 GROUTED RIPRAP 18 2:1 3' NO

•
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Soil Cement Bank Protection
4" to a" Lifts, 750psi at 7 Days
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r'____ _I----:-::---_
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Toe of Slope Elevation

SOIL-CEMENT
TY·PICAL BA~K SECIION_

OPTION 2
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APPENDIX II

QUANTITY AND COST ESTIMATES



: .;. .

I WOOD / PATEL
( ASSOCIATES
I Civil Engineers

Hydrologists
._and Surveyors

.....:. . ...r

"'OoIIcT__---IN.J.:.t:..JvJ~g.;:::l'''""W:::..:...f.I-~(nf'_,ih:...!.'~~...:...!-.:...1 _
U

"'OJICT NO. __9u.1.....r.7....sr~ IHIIT NO.__ OF__

CALCUU.'nD aY --J1rf~r.- DATl ~ ) J{
Ifl-'~~) 'hI

CHICKID IV DATI _

'0,1 "11AI Iv. \')....L!V ... ; t i IT. ., .. v I _I". ....
-:--:

f~,~, ~#~\~') .•... ~nh0ryfij~\lt,: 'n)"';"
.: ,. C· ~~t.; pldF : ~. Ot.0"'J :t...J / '. , ~... .. ,...... . , '; .. -,. .. ~ -r -.... . . ;- . ";' ., .

..~ ..... ..~

. ~

4l40,L.F.. Jh oF--:~ ~.D:;:'~~. -W,:-H~:@ U~o:c 7~1/~~o ...
H2J60Lf·. lJ,/S *rtI'r'1' :.D~:jL/+: It::: 111.J(SJ~~2~ 116~

J l 1,0 72,/b criJ

52QO L~f, 41°3 0 .~f,' ..djs, of-,D~ ..:.1~,~~J ..~.. <30Le·l~ ..:.·734(4(K)

",2 0 LF. v,)~ vf~:;t>~.J4~ m.::~l:e.ll~!::' J(I/~
~~f/fi.r'l

".'
.: ..••..•••..<..••

..,..

(L_. I -HI'
..~TYV~ (,~'; v .. :'

.. ,

'YJ~H. ttt'}!S:-

.........! +.

~ 1
....................:.

: :. ,I. \..1..... ;OP1Lvl"J!

(

I
~. . ; ".

. , , , .

. . .
... ' .

, , , , , , .

..... ..; ..

.. ~ . . . .

.......

••••••••• ,<.



I WOOD / PATEL
ASSOCIATES

I Civil Engineers
_ydrologists

i .,and Surveyors

",O.IICT__--L.N.:.L.:(0~1....t;g: Irl-!) Sf F

",OJICT NO. __...J.51u.7"'-r(.::..- .HUT NO.__ OF__

CALCULAnD av~ DATI ~ /5 (
I f(,v;jd '7/ ~{

CHICKID IV DAT!------

........ ~. ..• .... '.. ~ .. -,

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

... ~ ...

... +.....

. .. J

.•.. ... ~.

j 1 ..1

. y .

....... IHAg~g~ .

i~: ······p\k· ····~li~~;i~,J.f.:~.-j.·.·.·. t.:.·.·.·.).. ! . L '

(~~; a,. " .,,) .. ..

.... ;.

..... , , , .

.. z~ ..
: :. .

'6~1 (JOO"," .. /: ..

..•....

... (n ~A~(<., .. vel~:;~~) ~IIH4I'1d.~! h.~~Aii~~l
..I g-~. v+J""'~:"

.. -,...

.... . fX(~l/d-)oY\ .~

.~ ~.l<. S''' '. r It' ' F- ~ r 1;"':,)(~. 4], Dh-,~' ~S·c~hrQ : Yp,. ~ :- a~ 0 ;,{, ~ V;( ~ ,( ~',

.. , .. ','" ..., ...., ....:l' :...
Vlt.)'" BC'o-Jj(c21 b:" ~! r, @:Y:ShF ,:~o, II6'crJ

V-o~C Cv-1 1c. ,.: 11'21 k-f ,eJ n~~ If: -.;. 1.5//J.;J~~

441.( ~.a:o

(j),haY)h. t-~~ a,t\5'f}

····~·1Hr

(

I"

... .;. , .

-. ~

.; ...-

~ ... ,.

,.

~l~tJt:rer.,d:~L .. ~:&.!.i' rp£!/~\e- cI~e1,rcAHe.dd~,th115~·+ .
f~1 . Mw~J(h0f1(e.l 6(~; L;;tor ~de (.,~I' ~( , h~J.,f-:: Uf-: yJ (J ),C:~".lJtli- d''1''1

hA~~~)tt',01l~ ~t~~~1 K~·?: ..Y.'ej~~L~li~~



. 4z 6,(5· .

! ....;.

... ~ .

; . . -~ .

CHECKED IV DATE _

",OJICT__...l.N:l.::~...rw.::w::121~\W~I-(_..l<.,#-ih..:..!'''':::~:...:..L.....:..I _

",OJECT NO. _---J9..l.1..l.7sr~ IHEIT NO.__OF__

CALCULATID .V--J!rfu....:..jr-..------- DATI ~ J J/

,..

LI70 ,L.f.Jjl ~F-'~f: . 1)~. t~ ,tc. -::.4(; J.:l. @IJ~oi::J~ol6~1)
.Jq9 1 Lf ..~/s~W~ .. : .. U::!\L/+:Jj~:: 11lJ(0 '.lQ6.=Mt 4~~_

. , :~.' , : 501, 0 a~

1 J

...... , ,.., .

: . .26ap t!F.~::",: ..:.•......d.!.;:.•....d.:~.:t..Y''f,:.... :, VoL~~I.~ 'fi,L@ .. !.11I> l'~7M ..
, ... j· r ... :.~;.J41.-fll.::.~/..:e!J(){F .. nI3Go ..

. "" :., ,.

,:1 ... ,1

Ul~~lCPl0.{AU .. r .. ... L~SI1 ..<.A1'1AI)1SIJ

: OP1LON , LjjbBJ~11 M~5Q~iltf.fA~'e~,~, -ii76\~\!J: ti~ho.ryrr.~t,:·:: .
'.. . .,:.iL~~~i FIL~:~}lo~~jr~ !

I WOOD / PATEL
ASSOCIATES

I Civil Engineers

•

HYdrolOgists
<.-and Surveyors

(

I
..~.

.,., ,.

•••• oj. ••

..... (

....

. ~ ..~

.........+



•

•

•



L

•

•

•
ReGommendation Channelization
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WOOD, PATEL & ASSOCIATES, INC.

NEW RIVER SPF DELINEATION STUDY REACH

NK TABILITY
EV ALUATION STUDY REACH

'----- Floodwall

CHANNEL IMPROVEMENTS
TO CONTAIN STANDARD PROJECT FLOOD
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Bank Protection Area (With Channel Section As Is)..
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BANK STABILITY ENHANCEMENT
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1******************************************************
* ~ATER SURFACE PROFILES *
* VERSION OF SEPTEMBER 1988 *
* ERROR: 01,02,03,04 *

•

* UPDATED: JUNE 1990 *
* RUN DATE 25AUG91 TIME 14:59:46 *
******************************************************

x X XXXXXXX
X X X
X X X
XXXXXXX XXXX
X X X
X X X
X X XXXXXXX

XXXXX
X X
X
X
X
X X

XXXXX

XXXXX

**************************************-
* U.S. ARMY CORPS OF ENGINEERS
* THE HYDROLOGIC ENGINEERING CENTER ~

* 609 SECOND STREET, SUITE 0
* DAVIS, CALIFORNIA 95616-4687
* (916) 756-1104
**************************************j

XXXXX
X X

X
XXXXX

X
X
XXXXXXX

END OF BANNER
1

25AUG91 14:59:46

THIS RUN EXECUTED 25AUG91

PAGE

14:59:46

1

•
**************************************************

HEC2 RELEASE DATED SEP 88 UPDATED JUN 1990

ERROR CORR - 01,02,03,04
MODIFICATION -

**************************************************

T1 NE~ RIVER - GRAND AVENUE TO BELL ROAD **9175503.DAT**
T2 EXISTING CONDITIONS NOTE: N-VALUES reflect new channelization
T3 Standard Project Flood Analysis based on April 1991 Topo Maps

J1 ICHECK

o

J2 NPROF

-1

INQ

2

IPLOT

NINV

PRFVS

-1

IDIR

XSECV

STRT

0.0042

XSECH

METRIC

FN

HVINS

ALLDC

Q

IB~

WSEL

26.5

CHNIM

FQ

ITRACE

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

150

J6 IHLEQ I copy

105

SUBDIV STRTDS

38

RMILE

67

NC

e QT
0.045 0.045 0.035 0.1 0.3

1 69000
NE~ RIVER CHANNELIZATION BY CORPS &ADOT ARE REFLECTED NEAR GRAND
AVENUE AND AGUA FRIA FREE~AY ON THE NE~ TOPOGRAPHIC MAPS BY THE
DISTRICT. THE MAPS WERE PREPARED BY KAMINSKI -HUBBARD/KENNEY AERIAL
MAPPING COMPANY DATED APRIL 1991.
STATIONING ARE IN 100FT STATIONS FROM THE CONFLUENCE ~ITH AGUA FRIA



RIVER. (EXAMPLE 337.0= 33700 FT )
STARTING WATER SURFACE PER SPF DATA BY COE &VAN LOO DATED DEC 1989

X1 337.0 25 9806.7 10176.4
GR 1131.7 9493.4 1129.2 9508.8 1127.7 9524.0 1127.6 9594.4 1128.5 9624.7

• GR 1128.5 9649.0 1129.3 9668.1 1130.6 9726.6 1130.8 9806.7 1113.2 9824.8
GR 1113.3 9900.7 1112.8 10000.0 1113.0 10091.3 1112.4 10152.3 1130.2 10176.4

_ GR 1130.5 10194.8 1131.6 10211.8 1131.3 10245.7 1127.4 10275.7 1127.2 10300.3
GR 1128.7 10319.6 1129.8 10337.2 1129.0 10357.5 1126.8 103n.8 1127.8 10409.0

NC 0.045 0.045 0.030 0.1 0.3
OT 1 68000
X1 342.0 25 9854.2 10234.6 500 520 510
X3 10
GR 1133.7 9502.7 1130.3 9525.2 1128.9 9546.7 1128.8 9568.7 1129.7 9616.7
GR 1130.2 9646.0 1129.2 9698.2 1130.8 9751.0 1132.0 9854.2 1114.8 9873.1
GR 1115.4 10000.0 1115.3 10034.1 1116.4 10047.3 1115.3 10084.9 1115.9 10125.9
GR 1114.8 10201.5 1119.2 10207.3 1118.9 10219.8 1131.8 10234.6 1131.7 10275.5
GR 1130.2 10279.7 1130.2 10307.0 1133.4 10319.0 1130.3 10359.9 1130.0 10424.3

1
25AUG91 14:59:46 PAGE 2

X1 343.7 22 9838.5 10202.7 140 220 180
X3 10
GR 1134.3 9495.7 1133.1 9514.6 1131.3 9538.0 1129.0 9555.2 1128.5 9567.5
GR 1130.0 9591.3 1130.9 9720.4 1132.4 9780.5 1132.8 9838.5 1116.6 9857.6
GR 1115.8 9939.8 1116.2 9952.9 1116.0 10000.0 1116.3 10049.5 1116.7 10118.0
GR 1116.1 10183.8 1133.1 10202.7 1132.8 10230.1 1131.9 10232.7 1131.8 10279.3
GR 1132.3 10346.7 1135.9 10355.6

X1 345.5 26 9812.0 10205.8 180 200 190.X3 0
GR 1137.0 9542.6 1137.3 9559.7 1136.9 9659.0 1137.7 9680.8 1138.6 9687.1
GR 1138.8 9708.3 1135.7 9719.1 1137.1 9812.0 1133.8 9827.6 1134.3 9832.4
GR 1117.6 9857.2 1117.3 10000.0 1117.4 10163.5 1134.5 10189.3 1136.4 10205.8
GR 1137.6 10274.5 1138.1 10329.3 1138.3 10392.2 1137.6 10459.1 1136.7 10545.1
GR 1136.6 10652.0 1136.2 10746.7 1136.1 10840.7 1136.2 10933.7 1136.0 11040.2
GR 1135.4 11114.9

SB 1.1 1.56 2.9 330. 36.5 5279 1.0 1117.5 1117.3
GRAND AVENUE BRIDGE, DOWN STREAM LIMITS OF STUDY

Xl 345.8 4. 9823.9 10186.1 40. 40. 40.
X2 1. 1134.3 1141.9----X3 '10. ~'-.-_._>' 1140.5 1140.5
BT ·2. 9823.9 1141.9

i/-'-- ~

10186.1 1141.9 J134.3, 'Jj~3-.

GR 1134.3 9823.9 1117.4 9840. 1117.4 10170. 1134.3 10186.1

Xl 346.1 25 9814.2 10210.4 20 20 20
X3 0
GR 1137.3 9459.0 1138.1 9535.2 1138.5 9618.8 1138.7 9632.2 1138.7 9718.2
GR 1138.9 9768.8 1138.3 9814.2 1134.6 9830.5 1117.8 9855.1 1117.7 10000.0
GR 1117.5 10162.5 1134.2 10188.8 1137.7 10210.4 1138.3 10242.3 1138.1 10329.0
GR 1138.4 10409.8 1138.5 10463.3 1137.5 10618.2 1137.1 10728.9 1137.3 10761.5
GR 1137.9 10798.1 1137.6 10857.6 1137.1 10887.1 1137.3 10978.0 1136.9 11118.0

Xl 346.4 21. 9823. 10187.1 40. 40. 40.
BT -4. 9823. 1141.4 1136.0 9942. 1141.4 1135.8 9947. 1141.4 1134.9
BT 10187. 1141.4 1134.9
GR 1136. 9823. 1117.7 9840. 1117.7 9885. 1135.8 9885.1 1135.8 9886.

• GR 1117.7 9886.1 1117.7 9941 • 1135.8 9942. 1134.9 9947. 1117.7 9948.
GR 1117.7 10061. 1134.9 10062. 1134.9 10067. 1117.7 10068. 1117.7 10121.
GR 1134.9 10122. 1134.9 10127. 1117.7 10128. 1117.7 . 10170. 1135. 10187.
GR 1141. 10187.1

ET 9.1 9827.0 10187.3



X1 346.8 34 9827.0 10187.3 25 25 25
X3 0
GR 1136.7 9443.5 1136.7 9494.7 1137.1 9553.7 1136.8 9633.5 1136.6 9682.2
GR 1136.6 9722.1 1138.2 9744.6 1136.4 9753.1 1135.1 9805.3 1134.3 9816.7• GR 1134.2 9827.0 1118.1 9854.6 1118.2 9898.0 1118.3 10000.0 1118.1 10016.8
GR 1118.1 10082.6 1118.5 10160.8 1131.8 10187.3 1131.9 10214.8 1132.7 10231.4
GR 1131.3 10291.7 1131.7 10337.0 1132.3 10400.5 1132.0 10478.8 1131.8 10535.8
GR 1132.2 10611.2 1132.7 10686.6 1133.4 10745.5 1133.9 10801.8 1134.7 10859.6
GR 1135.4 10938.7 1136.6 10976.5 1137.1 11037.9 1136.6 11169.3

1
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<7
\> X1 347.1 22. 9823. 10187.1 30. 30. 30.

nO BT -4. 9823. 1141.4 1135.8 9940. 1141.4 1135.8 9947. 1141.4 1134.9'k
J BT 10187. 1141.4 1134.9

'\ GR 1141. 9823. 1136. 9823.1 1118.3 9840. 1118.3 9882. 1135.8 9882.1V' ~'
4:/1) GR 1135.8 9889. 1118.3 9889.1 1118.3 9937. 1135.8 9940. 1134.9 9947.

GR 1118.3 9950. 1118.3 10057. 1134.9 10058. 1134.9 10069. 1118.3 10070.
GR 1118.3 10117. 1134.9 10120. 1134.9 10129. 1118.3 10130. 1118.3 10170.
GR 1135. 10187. 1141. 10187.1

ET 9.1 9825.5 10194.3
X1 347.4 37 9825.5 10194.3 30 30 30
X3 0
GR 1137.3 9438.3 1135.9 9463.5 1133.2 9489.9 1132.3 9547.2 1133.1 9596.8
GR 1132.6 9686.4 1132.5 9757.7 1131.8 9794.0 1131.9 9825.5 1118.3 9855.6
GR 1118.6 9912.5 1119.3 9950.8 1118.9 10000.0 1118.9 10003.6 1118.4 10058.9
GR 1119.1 10071.6 1118.4 10122.3 1119.2 10129.5 1118.2 10164.3 1131.5 10194.3
GR 1131.8 10208.3 1136.7 10237.5 1133.4 10321.5 1131.6 10390.5 1131.7 10436.6
GR 1132.1 10510.7 1132.4 10556.8 1132.6 10614.6 1133.1 10664.1 1134.0 10728.2

e GR 1136.1 10807.7 1137.1 10864.9 1137.4 10923.4 1138.4 10955.1 1139.5 11001.3
(jR 1139.1 11082.5 1138.3 11124.7

ET 9.1 9404.3 10652.7
X1 352.0 53 9824.6 10232.3 430 520 460
GR 1122.6 9327.5 1123.6 9336.7 1133.2 9380.8 1137.6 9404.3 1134.2 9429.7
GR 1133.4 9448.6 1132.6 9457.6 1132.5 9491.6 1132.8 9530.2 1133.3 9568.2
GR 1133.8 9603.6 1133.1 9616.7 1133.4 9665.7 1133.6 9681.2 1132.0 9694.4
GR 1132.0 9752.4 1131.8 9784.7 1132.5 9792.7 1132.8 9812.6 1133.4 9824.6
GR 1121.9 9836.2 1121.9 9858.9 1121.8 9922.0 1122.4 9951.9 1122.5 10000.0
GR 1123.1 10046.5 1122.1 10082.6 1121.3 10116.1 1120.6 10137.4 1121.0 10148.9
GR 1120.1 10165.4 1121.9 10170.9 1121.9 10178.2 1126.7 10186.9 1126.7 10197.8
GR 1132.3 10205.8 1132.6 10220.1 1134.5 10232.3 1135.7 10263.1 1136.7 10318.0
GR 1137.5 10361.1 1138.0 10404.6 1138.4 10472.8 1139.8 10538.6 1140.2 10589.3
GR 1140.7 10652.7 1137.2 10683.8 1131.8 10702.6 1128.0 10725.6 1128.4 10733.0
GR 1140.6 10752.3 1140.0 10760.5 1140.1 10899.4

ET 9.1 9400.7 10700.0
X1 358.0 57 9828.2 10175.7 610 600 600
GR 1137.3 9364.0 1137.6 9365.5 1137.5 9378.0 1138.8 9400.7 1135.0 9430.2
GR 1133.8 9446.8 1134.7 9471.1 1135.5 9507.4 1134.6 9530.6 1135.0 95n.3
GR 1134.6 9640.8 1134.0 9708.2 1133.6 9753.1 1134.0 9784.8 1133.8 9828.2
GR 1124.9 9836.8 1124.7 9859.5 1123.7 9875.7 1123.6 9938.8 1124.5 10000.0
GR 1125.4 10032.0 1125.1 10083.7 1126.0 10119.6 1125.3 10165.4 1133.6 10175.7
GR 1133.6 10204.5 1133.1 10269.3 1133.8 10297.5 1133.4 10335.9 1133.9 10357.1
GR 1133.5 10378.0 1133.8 10415.2 1133.4 10447.5 1133.8 10484.1 1136.1 10504.6
GR 1133.8 10532.0 1136.1 10554.4 1137.1 10593.2 1134.9 10609.0 1137.4 10623.2
GR 1137.2 10721.0 1138.4 10733.7 1138.6 10798.9 1139.5 10828.0 1140.4 10955.0

•• GR 1140.2 11000.6 1141.1 11035.1 1142.8 11121.7 1140.5 11148.0 1140.6 11223.2
GR 1143.7 11240.1 1141.8 11269.0 1142.6 11355.3 1130.4 11385.4 1130.7 11400.7
GR 1140.1 11422.7 1140.8 11500.1

1
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ET 9.1 9418.2 10700.0
X1 365.0 69 9817.7 10112.7 690 700 700

• GR 1147.1 9418.2 1147.0 9427.9 1138.3 9467.1 1134.3 9503.9 1137.8 9521.1
GR 1135.9 9541.5 1135.8 9637.5 1135.3 9728.8 1134.7 9750.7 1135.1 9760.0
GR 1134.9 9796.6 1134.2 9817.7 1126.6 9831.7 1125.7 9863.2 1126.0 9878.9
GR 1127.0 9892.6 1132.2 9905.0 1128.0 9917.0 1129.7 9925.5 1128.7 9937.5
GR 1126.2 9956.6 1123.7 9961.6 1123.7 10000.0 1123.4 10031.3 1124.6 10045.1
GR 1127.1 10057.0 1126.0 10062.0 1127.0 10084.7 1135.1 10112.7 1131.8 10130.5
GR 1134.2 10189.4 1134.0 10209.8 1134.8 10232.3 1135.2 10270.7 1135.1 10349.9
GR 1136.6 10358.7 1137.2 10420.6 1137.6 10469.6 1138.6 10520.1 1138.4 10610.8
GR 1137.8 10670.9 1138.4 10676.2 1138.3 10700.0 1137.9 10702.2 1138.0 10734.1
GR 1139.1 10742.3 1137.9 10751.4 1137.9 10782.4 1138.3 10785.8 1138.6 10809.7
GR 1137.0 10822.5 1137.5 10940.0 1137.6 11099.3 1138.1 11232.6 1138.4 11301.0
GR 1139.4 11330.9 1138.8 11358.4 1140.0 11391.3 1140.8 11405.3 1140.9 11437.6
GR 1140.3 11439.3 1140.3 11480.7 1141.0 11491.5 1140.3 11501.0 1140.8 11539.3
GR 1141.2 11543.4 1141.6 11574.5 1140.9 11584.9 1141.6 11642.5

ET 9.1 9424.4 10780.0
X1 370.0 84 9814.5 10225.7 550 530 535
GR 1148.6 9424.4 1145.5 9444.9 1138.1 9479.9 1138.1 9503.5 1138.1 9532.0
GR 1138.1 9553.5 1138.1 9566.6 1138.1 9588.6 1140.6 9617.5 1137.9 9647.0
GR 1138.4 9668.2 1137.4 9735.8 1138.1 9754.8 1137.9 9779.3 1137.2 9792.4
GR 1138.0 9814.5 1136.5 9837.0 1132.3 9850.2 1132.7 9862.8 1130.9 9895.5
GR 1130.6 9934.5 1128.1 9970.0 1123.4 9980.0 1123.4 10000.0 1123.5 10011.2
GR 1127.2 10024.1 1127.9 10035.4 1127.8 10059.5 1128.4 10074.6 1127.9 10111.7
GR 1128.9 10125.0 1133.6 10150.9 1135.2 10173.3 1135.4 10210.0 1137.8 10225.7
GR 1138.1 10270.1 1137.6 10295.0 1137.4 10313.1 1136.9 10318.0 1137.6 10331.1
GR 1137.5 10352.5 1134.9 10392.1 1134.2 10397.7 1137.0 10427.2 1137.5 10453.1
GR 1135.8 10469.3 1137.4 10508.1 1139.2 10536.3 1138.4 10540.2 1138.7 10567.9
GR 1138.8 10597.3 1140.7 10611.3 1140.6 10688.3 1141.2 10711.2 1141.4 10766.8

• GR 1141.0 10809.5 1141.2 10841.3 1140.9 10890.6 1140.1 10954.1 1140.5 10959.1
GR 1140.5 10981.2 1140.1 10983.0 1140.3 11013.7 1141.3 11024.6 1140.3 11030.5
GR 1140.4 11061.2 1140.8 11064.9 1141.2 11086.5 1140.2 11092.1 1140.2 11178.5
GR 1140.9 11195.8 1140.3 11317.2 1140.4 11363.6 1142.1 11399.0 1142.7 11444.0
GR 1143.5 11460.3 1143.9 11504.8 1144.3 11537.6 1144.3 11636.3 1144.7 11643.8
GR 1144.8 11656.6 1144.2 11658.3 1145.2 11739.8 1144.4 11802.3

ET 9.1 9399.5 10850.0
X1 373.0 66 9834.2 10155.4 320 330 320
GR 1148.7 9399.5 1144.9 9420.7 1140.7 9452.2 1140.7 9470.0 1140.7 9497.4
GR 1140.7 9509.1 1139.7 9613.1 1139.0 9681.4 1138.3 9748.3 1138.3 9m.7
GR 1138.0 9811.6 1139.0 9834.2 1134.6 9854.2 1133.0 9882.9 1131.6 9890.4
GR 1131.8 9920.2 1129.6 9950.3 1126.5 9973.2 1124.1 10000.0 1124.1 10007.9
GR 1128.0 10026.2 1129.3 10062.1 1130.8 10110.8 1137.7 10135.2 1139.2 10155.4
GR 1139.2 10195.5 1139.5 10269.1 1138.7 10336.0 1138.9 10391.5 1138.8 10466.4
GR 1137.8 10505.0 1134.9 10529.8 1134.6 10562.7 1139.3 10603.2 1140.3 10628.7
GR 1140.5 10652.2 1142.4 10660.7 1142.2 10724.7 1142.4 10793.0 1142.6 10862.0
GR 1142.3 10933.0 1142.5 10991.4 1141.9 11039.2 1141.3 11041.2 1141.8 11065.1
GR 1142.7 11072.2 1141.5 11076.9 1141.2 11101.3 1141.7 11108.1 1141.9 11121.2
GR 1141.1 11122.5 1141.1 11131.7 1143.5 11152.5 1143.3 11205.5 1143.0 11218.6
GR 1143.8 11231.4 1144.8 11329.9 1145.3 11348.0 1146.2 11386.5 1145.8 11425.7
GR 1145.5 11471.1 1143.8 11477.4 1143.8 11484.2 1141.9 11500.8 1142.2 11545.1
GR 1144.4 11564.5
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,':.,'>. ~l
9.1 9323.8 10780.0

377.0 56 9831.5 10197.8 400 390 400
1148.1 9323.8 1139.5 9371.8 1139.6 9424.7 1140.3 9437.8 1140.6 9507.9

GR 1140.9 9541.5 1140.0 9592.5 1140.3 9616.5 1140.3 9630.8 1140.3 9648.3
GR 1140.3 9662.4 1140.3 9690.9 1140.3 9761.1 1140.9 9799.5 1142.3 9831.5
GR 1137.6 9860.5 1132.6 9888.6 1131.5 9909.6 1129.2 9948.3 1127.4 9984.8



GR 1128.0 10000.0 1128.6 10026.3 1129.4 10048.0 1133.3 10085.0 1137.5 10118.2
GR 1140.6 10166.0 1142.4 10197.8 1142.3 10244.2 1143.1 10258.0 1143.0 10272.4
GR 1138.8 10278.4 1143.3 10290.2 1143.6 10321.3 1143.3 10427.9 1143.1 10490.9
GR 1143.0 10621.9 1143.1 10713.0 1143.6 10770.9 1143.6 10844.7 1143.0 10881.3

• GR 1142.3 10883.2 1143.0 10910.7 1144.1 10917.8 1142.8 10923.7 1142.9 10950.1
GR 1142.9 10957.0 1143.0 11001.8 1142.7 11020.9 1143.5 11034.6 1144.1 11057.6
GR 1143.2 11065.6 1144.3 11118.8 1142.9 11134.0 1142.6 11193.4 1144.8 11219.5
GR 1145.3 11239.0

ET 9.1 9822.6 10604.4
X1 384.0 65 9822.6 10236.5 670 660 660
GR 1149.8 9169.7 1141.4 9211.0 1140.9 9236.1 1139.6 9250.3 1142.0 9288.4
GR 1144.1 9319.4 1144.5 9365.6 1143.8 9446.0 1143.4 9496.6 1143.9 9511.4
GR 1144.0 9571.7 1143.9 9607.8 1144.6 9626.6 1144.4 9682.8 1144.7 9744.7
GR 1144.4 9807.4 1147.4 9822.6 1144.3 9834.5 1141.8 9859.8 1137.6 9891.4
GR 1132.0 9912.0 1129.4 9925.8 1130.7 9943.0 1130.3 9978.0 1129.9 10000.0
GR 1130.2 10049.2 1129.8 10074.5 1130.4 10085.5 1130.7 10104.5 1135.3 10132.5
GR 1144.9 10175.6 1145.7 10191.7 1147.0 10205.1 1147.7 10236.5 1147.7 10272.7
GR 1147.2 10300.9 1146.0 10340.8 1146.5 10357.2 1146.7 10408.5 1145.7 10440.8
GR 1145.3 10472.9 1144.3 10538.9 1144.6 10580.9 1145.0 10587.3 1145.6 10604.4
GR 1144.9 10606.0 1145.4 10630.6 1146.1 10637.7 1145.1 10643.2 1145.1 10667.0
GR 1145.5 10670.1 1145.4 10686.9 1144.1 10707.0 1144.8 10740.0 1145.4 10789.8
GR 1146.0 10935.7 1146.6 11011.0 1147.5 11160.5 1147.6 11289.9 1148.3 11361.6
GR 1148.4 11453.1 1147.9 11504.0 1148.4 11531.7 1148.5 11560.4 1155.9 11583.3

ET 9.1 9799.0 10674.5
X1 388.0 81 9799.5 10277.2 420 400 410
GR 1151.8 9031.9 1145.5 9067.7 1145.6 9119.1 1144.5 9122.2 1146.5 9127.9
GR 1145.0 9132.5 1144.8 9172.2 1144.7 9235.8 1142.0 9281.2 1146.1 9312.1
GR 1146.8 9330.0 1146.5 9348.6 1145.9 9395.0 1146.1 9465.1 1145.8 9524.3
GR 1146.5 9549.9 1146.2 9574.3 1145.6 9616.8 1145.7 9663.4 1142.4 9675.0
GR 1140.5 9691.7 1150.1 9715.5 1148.4 9720.4 1148.2 9768.8 1148.0 9793.5

• GR 1150.5 9799.5 1146.4 9807.2 1143.6 9833.3 1137.1 9880.8 1129.0 9918.8
GR 1129.8 9940.4 1132.6 9948.0 1130.2 9956.3 1131.2 9978.1 1131.4 10000.0
GR 1131.0 10061.6 1130.3 10065.8 1130.3 10096.2 1131.6 10106.4 1132.1 10114.5
GR 1141.6 10146.5 1147.1 10172.2 1147.6 10197.5 1151.4 10206.2 1152.2 10277.2
GR 1152.2 10277.3 1151.4 10309.3 1149.4 10346.9 1148.1 10392.6 1147.6 10440.5
GR 1146.7 10492.2 1145.3 10589.6 1144.1 10600.9 1145.7 10617.9 1146.7 10650.5
GR 1143.8 10661.2 1146.0 10674.5 1146.0 10695.2 1145.3 10696.6 1145.9 10728.0
GR 1146.8 10736.2 1146.1 10744.6 1146.1 10774.6 1146.6 10785.0 1146.6 10800.0
GR 1146.0 10804.0 1146.7 10869.0 1146.3 10900.6 1146.7 10928.1 1143.1 10950.2
GR 1143.2 10960.0 1145.0 10970.3 1146.7 10998.8 1146.9 11027.1 1147.8 11075.5
GR 1147.0 11120.4 1146.4 11189.1 1145.8 11255.2 1148.7 11270.1 1149.4 11315.1
GR 1149.3 11360.6
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ET 9.1 9m.5 10700.0
X1 391.5 80 9m.5 10182.7 350 350 350
GR 1152.5 8934.9 1147.0 8966.0 1146.9 9019.2 1146.4 9037.0 1146.5 9209.6
GR 1148.0 9214.3 1146.4 9217.5 1148.7 9222.4 1146.7 9227.3 1146.5 9273.3
GR 1146.6 9330.0 1146.9 9357.3 1144.0 9367.0 1144.2 9387.7 1143.6 9421.9
GR 1147.6 9441.8 1147.8 9467.9 1147.4 9511.4 1146.6 9531.6 1147.7 9543.9
GR 1150.2 9550.0 1149.9 9606.2 1149.4 9669.5 1149.2 9733.6 1149.1 9763.3
GR 1152.9 9m.5 1147.5 9783.3 1144.2 9818.9 1137.9 9874.3 1131.7 9916.6
GR 1130.1 9959.7 1130.6 9980.0 1131.2 10000.0 1131.7 10018.5 1131.1 10045.2
GR 1131.6 10054.3 1131.0 10089.5 1132.3 10101.0 1139.2 10128.5 1147.2 10158.6
GR 1147.9 10182.7 1145.7 10207.7 1146.7 10231.7 1147.6 10325.1 1147.9 10341.7

• GR 1148.6 10393.4 1147.8 10564.7 1147.7 10660.2 1147.5 10683.9 1148.9 10742.6

-- GR 1148.7 10797.9 1148.9 10824.0 1146.5 10832.2 1146.6 10867.9 1148.1 10877.4
GR 1147.8 10900.2 1147.3 10902.3 1147.9 10935.8 1148.7 10946.1 1147.9 10951.9
GR 1147.9 10984.5 1148.4 10992.5 1149.1 11019.5 1148.5 11060.2 1148.5 11074.2
GR 1148.9 11113.4 1148.1 11150.6 1148.6 11191.2 1148.0 11229.4 1148.8 11270.8
GR 1149.2 11282.7 1149.4 11297.2 1149.1 11315.7 1149.3 11319.3 1149.5 11351.8



GR 1148.9 11353.2 1148.8 11373.7 1149.3 11398.9 1149.7 11400.2 1149.8 11434.7

ET 9.1 9600.0 10728.0
Xl 395.0 67 9799.6 10178.3 340 360 350

• GR 1153.7 8887.7 1148.3 8920.2 1147.9 9074.9 1148.0 9181.0 1147.8 9289.8
GR 1147.9 9308.8 1149.8 9311.2 1147.5 9313.9 1150.3 9321.2 1149.2 9366.5
GR 1149.6 9429.8 1148.7 9475.3 1145.9 9483.1 1146.1 9533.4 1150.6 9552.5
GR 1151.1 9581.0 1151.0 9638.7 1151.1 9708.1 1150.4 9735.8 1150.3 9n2.7
GR 1148.7 9799.6 1145.8 9827.3 1144.6 9848.7 1134.4 9910.7 1132.8 9953.3
GR 1131.3 9964.9 1131.5 10000.0 1131.7 10006.5 1132.5 10022.5 1132.0 10080.0
GR 1133.3 10085.7 1132.8 10090.5 1136.3 10111.1 1137.1 10126.6 1148.4 10178.3
GR 1148.7 10195.0 1135.5 10212.1 1136.1 10230.2 1149.4 10247.7 1149.6 10288.2
GR 1149.1 10326.7 1148.0 10350.4 1149.5 10403.2 1148.2 10608.4 1151.1 10630.0
GR 1150.0 10643.2 1149.7 10658.2 1148.5 10670.1 1150.6 10718.1 1150.8 10n7.8
GR 1149.7 10742.8 1148.8 10808.3 1149.4 10868.2 1149.9 10943.3 1149.7 10999.3
GR 1149.3 11088.9 1149.8 11115.0 1149.3 11136.0 1148.8 11138.0 1149.1 11165.6
GR 1150.3 11176.1 1150.3 11176.3 1149.6 11180.7 1149.8 11208.8 1150.1 11212.7
GR 1150.4 11286.2 1150.1 11345.6

ET 9.1 9755.0 10479.1
Xl 402.0 57 9755.3 10166.7 n5 710 720
GR 1156.1 8564.0 1156.6 8588.7 1155.3 8592.9 1154.6 8602.9 1154.9 8614.7
GR 1156.8 8622.1 1155.0 8695.1 1152.0 8719.7 1151.7 8756.8 1152.1 8763.3
GR 1152.1 8n6.0 1150.9 8784.0 1150.3 9057.8 1148.5 9063.5 1152.4 9073.9
GR 1150.3 9082.4 1151.3 9090.1 1150.8 9119.9 1149.3 9128.6 1151.0 9138.7
GR 1151.2 9274.8 1152.1 9363.6 1152.3 9424.7 1152.5 9520.4 1153.1 9550.9
GR 1153.1 9610.9 1153.3 9703.3 1153.9 9n2.3 1153.6 9755.3 1143.4 9814.8
GR 1134.8 9871.3 1135.0 9889.8 1133.6 9896.9 1133.8 9938.5 1133.8 10000.0
GR 1132.9 10061.1 1134.2 10066.8 1133.3 10073.9 1133.2 10085.0 1134.5 10092.4
GR 1141.3 10122.0 1150.8 10166.7 1151.6 10209.3 1152.0 10251.6 1151.2 10280.9
GR 1150.6 10284.2 1151.0 10350.0 1151.1 10416.1 1151.9 10479.1 1151.2 10510.3
GR 1151.3 10546.0 1151.5 10581.4 1140.8 10606.4 1140.8 10614.2 1145.8 10626.9
GR 1151.0 10647.8 1150.6 10n3.4.1 25AUG91 14:59:46 PAGE 7

ET 9.1 9nO.0 10234.6
Xl 406.0 38 9m.6 10212.3 410 390 400
GR 1161.1 8418.3 1161.0 8425.0 1158.6 8441.3 1159.4 8452.7 1161.2 8462.3
GR 1158.2 8547.6 1153.2 8586.3 1152.9 8609.8 1152.7 8836.4 1152.9 8975.7
GR 1154.3 8978.5 1151.5 8983.0 1154.0 8987.1 1153.6 8998.2 1153.9 9028.2
GR 1154.1 9132.8 1153.5 91n.2 1154.1 9237.3 1153.5 9340.8 1150.7 9353.2
GR 1153.8 9370.1 1154.8 9483.4 1155.9 96n.5 1155.6 9712.9 1156.2 9743.7
GR 1155.5 9m.6 1142.2 9846.7 1134.4 9896.8 1135.5 9902.3 1135.5 9961.2
GR 1134.3 10000.0 1134.7 10061.2 1136.1 10083.7 1143.2 10116.0 1149.5 10152.3
GR 1151.0 10196.1 1154.3 10212.3 1154.5 10234.6

ET 9.1 9800.3 10199.2
Xl 409.0 70 9834.6 10199.2 380 275 310
GR 1160.2 8134.3 1159.8 8153.9 1159.7 8178.5 1159.9 8184.4 1161.2 8215.1
GR 1157.7 8250.1 1157.6 8307.5 1156.0 8314.6 1155.7 8425.3 1155.4 8452.9
GR 1155.3 8573.1 1154.7 8668.0 1154.8 8731.2 1156.0 8735.7 1153.3 8739.2
GR 1155.9 8743.6 1154.3 8752.3 1153.3 8854.7 1153.2 8898.2 1154.4 8958.4
GR 1154.3 9052.4 1154.1 9156.8 1153.3 9212.4 1152.9 9316.4 1152.9 9385.8
GR 1152.9 9436.4 1150.6 9453.5 1150.6 9468.5 1151.4 9526.8 1152.5 9561.9
GR 1156.5 95n.0 1156.5 9613.3 1158.8 9684.3 1159.1 9n1.4 1160.0 9834.6
GR 1159.9 9839.6 1146.0 9884.0 1133.6 9915.7 1135.7 9933.5 1135.9 10000.0
GR 1135.9 10100.5 1145.1 10139.0 1155.1 10172.4 1157.5 10199.2 1155.8 10219.5

~-.
GR 1151.4 10252.2 1152.6 10301.4 1152.5 10344.8 1155.0 10358.9 1155.6 10446.3
GR 1155.9 10509.9 1152.3 10520.4 1151.8 10579.2 1152.7 10622.3 1153.0 10692.5
GR 1152.4 10n6.6 1152.3 10848.0 1146.8 10870.5 1151.7 10891.8 1151.2 10934.3
GR 1151.2 11011.0 1151.2 11108.6 1150.9 11211.5 1151.3 11310.1 1151.4 11389.4
GR 1151.2 11433.5 1151.8 11449.1 1152.0 11481.8 1154.2 11549.2 1158.5 11586.2



ET 9.1 9800.0 10148.0
SB 1.05 1.56 2.9 0 167.33 18 3913.31 2.44 1135.6 1135.2

THUNDER BIRD ROAD BRIDGE
Xl 409.82 35 9852 10148 91 91 91 0.0

• X2 0 0 1 1155.4 1163.5 0 0 0 .89 0
BT -5 9852 1163.7 1155.3 9922 1163.5 1155.6 9997 1163.3 1155.6
BT 10072 1163.1 1155.4 10148 1163.0 1154.6
GR 1161.7 8100 1160.2 8300 1159.0 8500 1157.8 8720 1157.3 8920
GR 1157.2 8930 1156.5 9140 1156.7 9370 1158 9500 1160 9600
GR 1161.5 9852 1138 9890 1136 9900 1135.9 9922 1135.9 9923
GR 1135.9 9927 1135.9 9928 1135.8 9997 1135.7 9998 1135.7 10002
GR 1135.6 10003 1135.8 10072 1135.7 10073 1135.7 100n 1135.6 10078
GR 1136 10095 1160.6 10148 1160 10260 1158 10380 1156 10470
GR 1154 10570 1152 10700 1150.4 10880 1151.7 11380 1151.9 11730

ET 9.1 9807.0 10166.6
Xl 410.0 57 9833.4 10166.6 20 20 20
X3 0
GR 1158.5 8597.1 1158.4 8616.2 1158.0 8651.2 1157.2 8711.4 1156.6 8751.2
GR 1156.3 8874.1 1154.1 8884.4 1155.8 8898.6 1155.3 8901.1 1154.9 8942.6
GR 1155.7 8952.3 1156.2 9020.9 1156.4 9073.5 1155.8 9145.6 1155.5 9169.5
GR 1156.0 9187.8 1155.7 9244.8 1155.0 9261.6 1155.9 9281.2 1154.3 9343.2
GR 1153.9 9424.4 1153.7 9508.1 1152.8 9566.5 1152.2 9617.9 1153.6 9656.5
GR 1153.9 9723.0 1154.0 9732.1 1156.1 9768.2 1158.9 9807.3 1159.4 9833.4
GR 1159.3 9843.7 1135.6 9898.5 1136.1 10000.0 1137.1 10092.1 1136.3 10097.6
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GR 1152.5 10139.6 1156.8 10156.8 1157.5 10166.6 1155.3 10190.9 1154.1 10415.2
GR 1153.7 10512.0 1153.0 10615.8 1152.5 10692.0 1152.0 10740.3 1151.4 10832.6
GR 1151.7 10885.2 1150.1 10902.5 1149.4 10905.5 1149.9 10945.2 1149.6 10982.0

• GR 1150.2 10984.7 1150.2 11001.1 1151.8 11002.7 1151.9 11056.2 1151.7 11090.2
GR 1151.8 11280.8 1152.1 11452.3

ET 9.1 9800.3 10230.0
X1 412.0 64 9833.8 10202.8 170 290 210
GR 1160.0 8285.3 1160.3 8343.2 1159.7 8361.3 1160.9 8364.7 1159.7 8368.3
GR 1159.5 8387.7 1157.5 8397.7 1158.3 8403.0 1157.6 8493.1 1156.5 8561.2
GR 1156.2 8594.1 1158.2 8655.8 1158.7 8691.4 1157.8 8731.5 1158.0 8m.5
GR 1157.2 8798.5 1156.6 8827.8 1156.7 8910.4 1157.1 8950.6 1153.9 8961.2
GR 1156.1 8973.8 1155.2 8976.7 1154.9 9018.2 1155.8 9027.0 1156.4 9063.0
GR 1156.5 9150.5 1156.3 9189.1 1155.9 9222.6 1155.6 9244.1 1155.8 9291.8
GR 1155.7 9338.8 1156.1 9357.8 1153.9 9383.5 1154.3 9473.7 1154.0 9565.1
GR 1153.7 9627.1 1152.1 9675.8 1153.9 9693.2 1154.1 9765.8 1157.6 9798.7
GR 1158.1 9821.3 1158.1 9833.8 1151.1 9863.5 1141.5 9896.3 1135.4 9923.2
GR 1135.1 9966.3 1136.9 10000.0 1137.9 10020.9 1137.9 10039.2 1136.0 10050.3
GR 1137.2 10081.2 1143.1 10111.3 1153.3 10159.8 1156.0 10187.6 1157.6 10202.8
GR 1157.3 10280.7 1156.8 10372.5 1156.4 10474.9 1155.9 10597.2 1155.7 106n.3
GR 1154.9 10731.5 1155.4 10769.0 1154.7 10842.0 1155.1 10891.5

ET 9.1 9nO.5 10250.0
X1 418.0 60 9769.9 10204.3 500 560 520
GR 1159.8 8429.5 1159.8 8455.6 1159.4 8494.3 1161.3 8498.2 1159.6 8503.7
GR 1159.3 8522.3 1158.3 8531.1 1156.8 8685.3 1156.3 8736.1 1157.3 8775.3
GR 1158.1 8794.0 1158.3 8871.3 1157.8 8924.9 1157.6 8984.2 1156.8 8988.4
GR 1157.4 8993.2 1156.8 9063.6 1156.3 9111.3 1156.5 9158.8 1156.3 9208.2
GR 1157.3 9216.2 1157.3 9275.7 1156.7 9311.7 1157.6 9379.1 1157.4 9413.3
GR 1155.5 9423.3 1155.6 9436.6 1157.5 9447.5 1158.4 9545.9 1158.2 9595.6
GR 1156.3 9602.4 1156.5 9716.5 1156.7 9751.5 1160.3 9769.9 1159.9 9800.1•• GR 1158.2 9815.5 1148.5 9866.0 1141.0 9914.6 1135.8 9940.1 1135.9 9961.4
GR 1137.3 9971.4 1137.9 10000.0 1139.3 10027.4 1136.8 10031.8 1136.8 10064.5
GR 1143.6 10103.8 1151.0 10144.8 1156.7 10185.3 1160.9 10204.3 1160.1 10217.3
GR 1160.7 10242.9 1161.1 10244.9 1161.1 10258.0 1160.3 10260.0 1159.9 10286.0
GR 1160.3 10296.3 1160.3 10356.1 1160.3 10427.1 1160.4 10499.0 1160.7 10533.5



ET 9.1 9790.3 10200.0
X1 423.0 64 9790.9 10195.1 500 550 520
GR 1159.4 8489.3 1159.4 8523.7 1159.2 8577.4 1161.4 8589.8 1159.0 8610.3
GR 1160.4 8621.1 1160.5 8634.8 1161.8 8642.1 1161.8 8655.2 1159.2 8662.0

e GR 1158.5 8759.0 1158.1 8801.7 1158.5 8827.1 1158.3 8887.4 1158.7 8917.4
- GR 1158.9 8934.2 1158.3 8937.9 1158.2 8965.9 1157.6 9000.5 1156.7 9035.6

GR 1157.6 9072.8 1158.7 9083.6 1158.7 9144.3 1159.0 9161.7 1158.9 9183.0
GR 1157.3 9205.8 1157.8 9213.9 1158.2 9245.0 1157.8 9253.8 1157.9 9320.3
GR 1157.9 9446.3 1158.3 9564.7 1158.2 9631.6 1158.5 9711.1 1159.1 9747.8
GR 1161.4 9766.9 1161.6 9790.9 1156.4 9822.2 1148.6 9867.4 1144.4 9892.5
GR 1141.1 9924.3 1136.6 9938.8 1136.7 9968.1 1138.3 9976.2 1138.2 10000.0
GR 1138.7 10005.7 1139.8 10011.5 1139.3 10033.5 1137.1 10042.9 1137.6 10061.6
GR 1148.5 10116.0 1154.7 10155.3 1162.4 10195.1 1162.4 10208.9 1161.7 10210.5
GR 1162.3 10235.2 1162.6 10237.4 1162.8 10250.4 1162.0 10252.6 1161.8 10278.6
GR 1161.7 10308.2 1162.0 10333.1 1163.3 10369.6 1164.1 10472.5
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ET 9.1 9744.8 10250.0
X1 428.0 60 9744.7 10204.4 490 520 500
GR 1163.6 8411.8 1164.6 8425.6 1161.5 8474.4 1161.3 8506.7 1160.7 8509.9
GR 1160.5 8680.1 1160.5 8842.3 1160.5 8992.0 1161.4 8996.8 1161.2 9018.7
GR 1161.4 9024.0 1157.9 9042.2 1159.3 9050.8 1158.8 9056.9 1158.7 9101.6
GR 1158.8 9180.6 1158.6 9237.0 1158.3 9245.0 1158.9 9260.6 1159.4 9332.3
GR 1159.7 9456.6 1160.2 9601.7 1160.8 9646.8 1160.6 9668.5 1162.1 9676.2
GR 1159.6 9681.5 1160.4 9691.7 1161.6 9744.7 1161.2 9784.7 1158.3 9800.9
GR 1151.9 9819.5 1151.2 9833.2 1149.5 9841.5 1149.8 9864.6 1142.4 9905.9
GR 1137.6 9936.5 1138.2 9977.0 1140.0 9987.9 1140.0 10000.0 1140.5 10027.3
GR 1138.5 10033.5 1139.2 10063.9 1142.4 10081.3 1153.7 10140.9 1163.3 10192.5
GR 1163.0 10204.4 1162.2 10206.3 1163.0 10231.8 1163.3 10234.2 1163.5 10245.9

e GR 1162.7 10248.0 1162.7 10274.4 1163.1 10279.7 1160.0 10293.5 1161.7 10305.7
GR 1162.6 10363.8 1163.0 10365.4 1164.1 10430.7 1163.5 10649.4 1163.4 10716.4

ET 9.1 9761.8 10201.9
X1 434.0 59 9761.8 10201.9 590 620 600
GR 1163.7 8368.0 1163.2 8386.4 1162.8 8426.3 1162.8 8662.4 1162.9 8851.5
GR 1163.0 9034.3 1163.0 9211.4 1164.6 9218.3 1162.7 9221.5 1164.0 9225.5
GR 1163.9 9236.3 1162.3 9243.8 1162.1 9403.4 1161.9 9564.7 1163.1 9579.3
GR 1163.2 9592.5 1161.0 9598.5 1163.3 9605.3 1161.7 9616.6 1162.1 9637.7
GR 1162.7 9667.1 1163.1 9695.0 1162.1 9729.1 1162.9 9737.4 1163.0 9761.8
GR 1159.3 9769.9 1157.0 9784.4 1152.6 9796.8 1152.4 9815.6 1151.6 9830.4
GR 1152.6 9855.3 1143.3 9911.7 1141.6 9929.4 1138.1 9941.6 1138.2 9969.5
GR 1139.9 9973.1 1140.6 10000.0 1141.0 10023.9 1140.5 10041.2 1139.5 10044.2
GR 1139.5 10069.5 1141.3 10078.6 1148.4 10118.3 1158.6 10177.8 1164.1 10201.9
GR 1163.8 10214.4 1163.4 10216.3 1163.9 10251.6 1164.3 10252.7 1164.4 10256.3
GR 1163.8 10258.6 1163.6 10284.4 1163.9 10289.1 1163.3 10292.1 1163.5 10308.6
GR 1163.4 10347.2 1164.0 10367.5 1163.2 10449.8 1162.8 10599.0

ET 9.1 9783.5 10215.2
X1 440.0 46 9783.5 10215.2 610 610 610
GR 1167.4 8348.4 1167.0 8354.1 1165.4 8359.3 1164.7 8423.7 1164.9 8625.9
GR 1165.0 8764.6 1166.4 8770.8 1164.6 8m.6 1166.6 8778.5 1166.8 8788.9
GR 1165.2 8796.8 1164.8 8907.5 1165.6 9288.3 1164.7 9427.8 1164.7 9561.8
GR 1165.2 9670.6 1164.8 9680.5 1165.2 9693.4 1163.2 9697.3 1165.7 9702.0
GR 1165.6 9714.6 1166.6 9720.3 1167.3 9783.5 1167.2 9822.3 1153.4 9881.8
GR 1143.2 9932.2 1143.3 10000.0 1141.9 10042.3 1139.5 10053.3 1139.6 10079.0
GR 1142.3 10088.0 1142.5 10097.4 1150.1 10130.9 1162.2 10197.7 1166.4 10215.2
GR 1166.1 10229.7 1165.4 10231.1 1166.0 10256.5 1166.4 10258.2 1166.3 10271.2

• GR 1165.6 10272.7 1165.6 10298.5 1165.9 10301.3 1166.3 10331.7 1166.6 10479.4
GR 1165.7 10543.1

ET 9.1 9809.5 10208.3
X1 445.5 56 9809.5 10208.3 560 560 560
GR 1169.4 8475.7 1168.6 8498.0 1166.9 8508.6 1167.1 8558.8 1167.9 8565.4



GR 1168.5 8573.4 1166.3 8576.1 1168.5 8581.8 1167.0 8591.8 1167.6 8731.7
GR 1167.6 9132.3 1167.2 9517.7 1166.7 9659.6 1167.4 9670.8 1164.2 9676.0
GR 1167.3 9682.4 1166.9 9689.2 1167.8 9700.6 1168.2 9774.6 1168.4 9809.5
GR 1162.7 9840.3 1151.7 9896.5 1149.0 9904.3 1144.1 9929.2 1142.3 9945.6
GR 1140.5 9955.1 1141.8 9972.4 1141.2 10000.0 1141.0 10004.0 1142.0 10013.4.GR 1141.3 10042.8 1142.8 10049.0 1145.6 10070.8 1146.1 10088.3 1145.5 10097.1

.. GR 1147.9 10108.7 1147.9 10114.2 1149.4 10119.2 1162.8 10181.1 1168.2 10208.3
1
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GR 1167.5 10229.5 1166.3 10240.7 1166.8 10266.9 1167.2 10269.9 1166.9 10282.5
GR 1166.3 10283.6 1166.2 10309.5 1166.4 10312.5 1166.3 10326.5 1168.2 10338.3
GR 1167.1 10372.7 1164.2 10409.2 1163.5 10443.7 1163.3 10491.5 1160.1 10504.5
GR 1160.1 10591.0

ET 9.1 9818.2 10218.3
X1 449.1 59 9818.2 10218.3 370 370 370
GR 1171.5 8663.0 1171.3 8663.3 1169.2 8680,0 1168.8 8718.2 1169.8 8726.4
GR 1169.9 8735.3 1167.8 8738.8 1170.0 8744.4 1168.4 8747.5 1168.8 9112.7
GR 1168.1 9503.3 1167.8 9634.7 1167.2 9641.7 1167.5 9653.1 1165.3 9657.6
GR 1168.3 9665.4 1167.4 9674.0 1168.3 9682.5 1168.5 9720.0 1168.9 9763.0
GR 1169.1 9818.2 1163.1 9836.0 1157.0 9878.6 1150.5 9903.5 1150.4 9927.2
GR 1147.0 9946.7 1150.8 9959.3 1151.0 10000.0 1150.9 10021.0 1149.2 10035.7
GR 1149.2 10048.9 1145.3 10068.3 1152.1 10093.5 1152.5 10126.8 1153.5 10132.1
GR 1151.7 10136.7 1159.4 10177.1 1169.4 10218.3 1168.9 10233.1 1167.8 10254.7
GR 1167.1 10275.5 1167.2 10306.6 1167.8 10314.3 1166.8 10350.5 1166.6 10388.9
GR 1168.3 10397.6 1167.5 10414.7 1167.3 10431.4 1166.5 10433.0 1165.8 10478.3
GR 1165.4 10508.4 1165.8 10510.5 1166.5 10551.4 1166.6 10615.4 1165.9 10638.3
GR 1166.2 10674.7 1166.6 10684.3 1166.1 10764.6 1165.6 10882.0

ET 9.1 9818.3 10209.2

• X1
451.0 66 9818.3 10209.2 190 160 180

GR 1173.3 8803.7 1173.1 8803.8 1171.1 8818.8 1170.1 8847.1 1170.1 8872.1
GR 1170.6 8877.3 1170.6 8893.8 1168.3 8897.5 1170.0 8902.6 1169.3 8905.9
GR 1169.1 9314.9 1168.7 9505.9 1168.6 9525.2 1166.6 9530.3 1170.2 9538.8
GR 1168.6 9542.1 1168.6 9587.4 1168.2 9611.3 1170.1 9634.9 1170.6 9654.4
GR 1167.6 9678.5 1164.3 9706.3 1163.6 9733.2 1163.8 9762.5 1166.0 9781.3
GR 1166.1 9793.2 1167.5 9798.7 1167.5 9818.3 1154.1 9846.2 1152.1 9867.7
GR 1152.1 9935.7 1150.2 10000.0 1149.5 10006.0 1150.3 10014.2 1150.0 10032.5
GR 1150.8 10044.2 1150.4 10069.8 1152.3 10082.3 1152.7 10126.9 1155.2 10142.5
GR 1162.6 10178.4 1169.7 10209.2 1169.3 10239.8 1168.2 10244.1 1168.3 10262.5
GR 1168.4 10337.7 1167.8 10350.4 1167.7 10389.8 1168.5 10413.0 1168.8 10486.4
GR 1168.4 10518.6 1167.2 10523.3 1167.2 10531.3 1166.5 10532.7 1166.2 10564.0
GR 1165.4 10611.2 1166.6 10626.5 1166.3 10685.6 1166.5 10701.7 1165.7 10739.5
GR 1165.3 10743.8 1165.7 10780.6 1166.4 10794.9 1165.4 10857.6 1165.0 10866.2
GR 1165.3 10905.3

ET 9.1 9306.5 10231.7
X1 457.0 28 9306.5 10231.7 SOO 400 580
GR 1181.3 9224.2 1180.7 9260.4 1176.6 9280.6 1172.0 9306.5 1171.2 9334.7
GR 1170.7 9399.0 1169.4 9468.8 1167.9 9544.0 1167.8 9572.0 1159.1 9590.5
GR 1154.2 9610.5 1154.0 9713.4 1153.0 10000.0 1153.2 10009.5 1152.1 10016.7
GR 1152.1 10031.3 1154.3 10038.5 1154.0 10047.5 1154.8 10059.4 1154.2 10093.0
GR 1156.5 10103.0 1156.2 10146.9 1154.7 10152.0 1156.4 10163.9 1161.2 10186.1
GR 1172.0 10231.7 1171.5 10313.3 1170.2 10405.5

QT 1 38000
ET 9.1 9708.7 10219.5

UP STREAM OF SKUNK CREEK CONFLUENCE
... 1:. 25AUG91 14:59:46 PAGE 11

STATIONING IN RIVER MILES FROM AGUA FRIA RIVER CONFLUENCE
X1 8.655 46 9708.7 10219.5 510 410 410



GR 1169.6 9708.7 1158.3 9736.8 1163.0 9767.0 1160.5 9772.8 1162.8 9801.7
GR 1158.0 9810.5 1157.9 9830.2 1156.5 9834.0 1157.3 9851.9 1156.6 9857.1
GR 1157.4 9882.3 1157.7 9951.1 1158.1 9956.9 1158.0 10000.0 1157.9 10000.0
GR 1157.2 10105.3 1158.4 10113.9 1156.9 10117.6 1157.1 10143.1 1157.8 10149.9

• GR 1171.2 10204.8 1173.2 10219.5 11n.8 10296.7 1170.3 10435.3 1169.7 10476.4
GR 1168.4 10480.5 1168.9 10490.7 1168.8 10524.5 1169.4 10530.0 1170.3 10577.5
GR 1169.5 10636.7 1168.4 10641.3 1168.4 10649.0 1167.7 10650.2 1167.4 10677.2
GR 1167.8 10679.5 1167.9 10691.6 1167.1 10693.1 1166.8 10719.3 1167.1 10725.7
GR 1168.3 10n9.7 1168.7 10737.8 1168.7 10818.0 1167.9 10824.0 1168.2 10866.6
GR 1167.5 10952.2

X1 8.731 43 9702.5 10191.4 400 400 400
GR 1173.3 94n.9 1173.1 9520.7 1174.0 9538.7 1174.7 9548.8 1188.1 9577.9
GR 1188.8 9586.5 1195.8 9610.8 1196.8 9655.7 1199.6 9687.8 1199.3 9702.5
GR 1194.3 9729.6 11n.7 9770.8 1171.8 9794.0 1169.5 9814.4 1161.6 9833.6
GR 1159.1 9842.6 1159.1 9907.1 1159.8 9950.5 1159.3 10000.0 1158.9 10035.8
GR 1158.9 10069.4 1159.4 10076.6 1158.0 10082.0 1159.0 10090.0 1158.9 10103.9
GR 1163.1 10124.5 1173.5 10175.3 1175.2 10191.4 1175.2 10207.0 1173.9 10209.5
GR 1174.4 10255.0 1174.0 10298.9 1174.1 10339.6 1173.0 10459.2 1173.2 10473.0
GR 1172.0 10541.0 1171.8 10593.0 1169.7 10606.7 1169.4 10651.6 1169.8 10658.1
GR 1169.5 10669.4 1170.8 10682.0 1170.4 10764.7

X1 8.807 42 9746.6 10189.3 470 470 470
GR 1182.9 9463.8 1183.2 9471.7 1175.6 9506.6 1174.3 9517.5 1173.8 9547.2
GR 1176.7 9559.0 1176.4 9578.5 1177.9 9598.9 1177.7 9632.8 1178.6 9650.4
GR 1177.9 9672.7 1175.0 9691.5 1174.1 9746.6 1165.7 9764.9 1165.1 9776.3
GR 1164.4 9820.4 1162.8 9856.7 1162.8 9883.0 1163.5 9930.7 1163.5 9951.1
GR 1159.5 9958.7 1159.7 10000.0 1159.3 10033.8 1160.2 10054.8 1159.5 10060.3
GR 1160.4 10081.6 1164.3 10101.0 1176.8 10150.3 1177.2 10189.3 1180.9 10212.4
GR 1180.7 10237.9 1182.4 10243.4 1182.1 10274.8 1183.1 10301.4 1184.2 10378.0
GR 1183.9 10401.7 1183.8 10436.8 1184.6 10476.0 1181.9 10483.1 1181.1 10498.2
GR 1182.4 10506.3 1182.4 10522.8

• X1 8.883 27 9865.6 10202.8 450 450 450
GR 1182.4 9537.3 1182.4 9545.1 1177.6 9570.8 1176.5 9616.2 1177.1 9689.1
GR 1177.2 9756.5 1177.3 9811.3 1177.6 9865.6 1169.7 9891.2 1164.1 9919.8
GR 1162.1 9941.0 1162.5 10000.0 1162.7 10066.4 1163.8 10075.7 1163.3 10086.5
GR 1175.4 10125.8 1178.2 10149.4 1181.0 10173.3 1182.1 10202.8 1181.3 10228.4
GR 1179.2 10249.8 1179.1 10274.9 1 78.8 10347.1 1178.7 10477.5 1178.6 10523.5
GR 1177.8 10638.9 1177.4 10690.0

ET 9.1 9752.9 10196.9
X1 8.978 33 9752.9 10196.9 500 500 500
GR 1185.3 9616.4 1185.0 9623.9 1 77.8 9665.3 1178.7 9671.1 1179.8 9693.0
GR 1180.1 9752.9 1173.7 9782.9 1164.9 9824.8 1163.9 9836.9 1164.3 9905.1
GR 1164.4 9947.3 1164 .8 10000.0 1164.5 10124.2 1163.9 10163.6 1169.3 10178.0
GR 1177.7 10196.9 1176.8 10209.4 1'178.2 10216.3 1178.4 10244.4 1177.4 10286.5
GR 1177.9 10346.6 1177.1 10378.2 1'177.1 10422.6 1178.7 10452.1 1177.4 10486.3
GR 1177.5 10529.5 1179.0 10555.0 1'177.4 10558.5 1179.1 10561.3 1179.0 10574.1
GR 1178.3 10578.2 1179.0 10585.7 1'179.3 10675.8
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ET 9.1 9686.4 10235.4
X1 9.0n 44 9686.4 10235.4 525 520 520
GR 1188.0 9604.4 1182.8 9638.4 1181. 1 9662.2 1182.2 9686.4 1181.9 9703.1
GR 1175.4 9732.5 1167.0 9768.7 1165.8 9781.6 1165.9 9806.9 1166.3 9811. 1
GR 1165.4 9854.0 1166.1 9878.3 1165.5 9886.1 1166.0 9912.3 1165.7 9922.6:. GR 1166.5 9927.7 1166.8 9971.3 1166.7 10000.0 1166.8 10017.1 1167.2 10069.3
GR 1167.2 10113.9 1167.8 10135.8 1168.7 10141.1 1168.5 10166.5 1167.8 10187.5
GR 1168.0 10207.9 1171.5 10220.6 1182.7 10235.4 1187.3 10253.1 1180.6 10264.0
GR 1180.3 10292.1 1180.1 10345.2 1180.9 10379.1 1180.0 10405.2 1179.5 10442.8
GR 1180.6 10471.2 1179.6 10489.6 1179.6 10532.9 1181. 1 10560.2 1179.3 10562.5
GR 1181.6 10566.3 1182.5 10580.6 1181. 7 10583.2 1182.0 10600.1



ET 9.1 9844.4 10218.8
X1 9.167 26 9844.4 10218.8 525 520 520
GR 1185.3 9706.9 1185.2 9761.2 1184.5 9789.7 1184.4 9826.8 1183.6 9844.4

•• GR 1175.7 9883.2 1174.0 9903.3 1171.9 9955.3 1170.3 9981.6 1168.8 9988.2
GR 1168.9 10000.0 1168.3 10028.1 1170.8 10044.7 1171.6 10057.6 1173.3 10112.5
GR 1174.2 10136.3 1179.4 10169.0 1181.2 10218.8 1181.6 10295.1 1181.2 10361.9
GR 1181.8 10416.2 1181.2 10457.4 1182.4 10497.4 1182.7 10536.8 1181.4 10539.6
GR 1184.2 10546.6

ET 9.1 9739.1 10228.7
X1 9.262 31 9739.1 10228.7 470 530 500
GR 1192.1 9683.4 1190.7 9694.9 1189.1 9710.4 1186.5 9723.8 1185.9 9739.1
GR 1173.0 9765.0 1171. 7 9815.2 1171.0 9866.7 1171.0 9904.9 1171.0 9952.4
GR 1171.0 10000.0 1170.8 10022.8 1172.0 10042.3 1173.4 10071.6 1173.4 10094.9
GR 1174.1 10103.7 1174.1 10155.2 1174.8 10166.3 1175.5 10185.0 1176.6 10194.6
GR 1176.9 10212.9 1183.8 10228.7 1183.5 10331.3 1183.7 10388.2 1183 .8 10459.0
GR 1183.8 10549.5 1184.2 10635.5 1184.4 10702.5 1184.9 10708.4 1184.1 10710.8
GR 1187.1 10719.6

X1 9.356 32 9782.9 10287.8 490 490 490
GR 1194.3 9729.0 1192.1 9750.4 1189.5 9765.6 1189.2 9782.9 1173.7 9814.3
GR 1174.2 9831.1 1173.3 9855.8 1174.3 9920.6 1174.6 9972.5 1174.0 10000.0
GR 1173.5 10024.0 1174.4 10033.0 1174.5 10057.3 1174.9 10120.0 1175.6 10131.9
GR 1176.2 10196.8 1176.7 10229.0 1179.8 10257.6 1180.4 10280.3 1185.4 10287.8
GR 1186.0 10294.0 1186.4 10384 .1 1186.2 10425.5 1185.8 10499.3 1185.6 10579.8
GR 1185.8 10643.0 1186.1 10721.6 1186.1 10746.8 1188.1 10752.3 1186.2 10754.8
GR 1188.8 10760.0 1189.4 10n6.0

X1 9.451 37 9848.5 10244.3 500 510 500
GR 1196.7 9792.8 1193.3 9822.7 1192.0 9827.7 1191.6 9848.5 1178.5 9874.8
GR 1178.7 9882.6 1176.5 9885.2 1178.1 9899.0 1178.6 9966.0 1178.3 10000.0

• GR 1178.3 10004.7 1179.0 10008.0 1179.1 10039.2 1179.6 10073.0 1179.2 10110.8
GR 1179.7 10127.9 1180.2 10171.7 1180.0 10184.6 1179.7 10197.5 1180.7 10204.2
GR 1181.0 10226.3 1190.2 10244.3 1190.4 10298.1 1190.4 10361.9 1190.4 10432.7
GR 1190.6 10439.6 1190.2 10444.6 1190.2 10455.8 1191.1 10464.2 1190.2 10469.8
GR 1190.3 10483.6 1190.8 10489.5 1190.3 10496.7 1190.2 10507.3 1190.6 10518.6
GR 1190.4 10523.1 1190.3 10545.1
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X1 9.546 21 9838.2 10245.3 500 500 500
GR 1202.6 9796.3 1201.8 9804.7 1195.~ 9838.2 1194.4 9845.9 1180.0 9873.6
GR 1179.1 9932.3 1179.9 9943.8 l1n.9 9954.2 1178.0 10000.0 1178.0 10120.8
GR 1178.5 10135.4 1181. 1 10169.5 1181. 7 10185.2 1181.8 10225.4 1193.8 10245.3
GR 1194.3 10315.5 1193.7 10343.8 1193.7 10386.3 1194.6 10419.8 1193.6 10488.5
GR 1193.3 10552.9

X1 9.641 24 9789.3 10146.5 510 490 500
GR 1207.3 9661.8 1200.0 9705.2 1197.8 9722.6 1196.3 9n4.6 1196.3 9782.6
GR 1195.6 9789.3 1178.4 9823.2 1180.0 9838.7 1181.3 9870.0 1182.2 9920.2
GR 1182.3 9960.1 1181.3 9963.1 1181.2 10000.0 1181.4 10012.2 1183.5 10028.2
GR 1184.5 10047.0 1184.6 10089.7 1186.9 10114.2 1186.5 10134.6 1195.4 10146.5
GR 1195.5 10236.0 1195 .4 10301.2 1195.5 10408.8 1195.3 10545.7

X1 9.735 38 9907.7 10126.7 510 490 500
GR 1201.0 9634.2 1199.7 9645.2 1198.5 9689.3 1198.0 9750.3 1197.2 9796.8
GR 1197.1 9849.5 1196.8 9885.4 1197.7 9893.9 1197.0 9907.7 1184.2 9933.9

•• GR 1183.5 9940.2 1185.8 9954.1 1186.1 10000.0 1185.6 10023.4 1186.2 10044.6
GR 1185.1 10062.9 1183.5 10068.0 1184.1 10071.7 1184.0 10087.6 1192.2 10105.5
GR 1200.3 10126.7 1200.6 10136.0 1199.3 10140.9 1199.9 10152.6 1200.8 10176.9
GR 1199.6 10179.0 1200.1 10228.6 1199.6 10293.8 1199.9 10356.0 1200.7 10386.4
GR 1200.2 10431.6 1198.8 10439.0 1198.6 10449.2 1199.4 10456.2 1199.7 10508.4
GR 1200.0 10540.9 1200.8 10550.8 1200.6 10601.5



ET 9.1 9900.0 10115.3
X1 9.783 27 9833.7 10115.3 27 0 220 250
GR 1197.5 9687.0 1198.6 9753.7 1198.9 9n5.0 1200.2 9785.8 1200.5 9797.9

• GR 1199.6 9810.5 1202.1 9824.1 1202.3 9833.7 1199.4 9847.7 1196.4 9872.2
GR 1196.0 9896.9 1195.2 9905.8 1190.6 9922.3 1187.7 9934.9 1189.3 9945.4
GR 1189.3 9952.7 1187.6 9958.5 1189.8 9975.2 1186.1 10000.0 1186.2 10006.8
GR 1188.0 10035.8 1188.1 10066.0 1187.6 10091.3 1200.2 10115.3 1200.7 10127.1
GR 1199.8 10146.0 1200.1 10195.4

ET 9.1 9900.0 10114.3
UP-STREAM STUOY LIMITS

X1 9.786 23 9787.8 10114.3 20 20 20
GR 1202.6 9701.3 1202.2 9769.9 1201.2 9787.8 1199.2 9816.7 1195.2 9837.3
GR 1197.1 9867.7 1196.7 9894.1 1193.5 9898.2 1196.5 9905.5 1189.6 9919.5
GR 1189.5 9935.8 1190.4 9954.3 1190.0 9969.8 1189.3 10000.0 1189.3 10039.7
GR 1189.8 10072.6 1189.2 10080.0 1189.0 10090.5 1201. 2 10114.3 1201.3 10121.2
GR 1199.7 10127.5 1200.3 10166.3 1200.5 10225.3

ET 9.1 9833.8 10123.1
X1 9.832 38 9833.8 10123.1 220 245 225
X3 0
GR 1204.1 9548.0 1203.7 9562.8 1203.7 9604.5 1202.9 9633.1 1201.5 9666.8
GR 1200.9 9696.0 1203.1 9735.0 1203.6 9760.7 1203.4 9825.2 1203.1 9833.8
GR 1193.4 9869.1 1192.6 9897.9 1194.5 9907.3 1192.4 9938.1 1192.8 9971.8
GR 1189.7 9979.2 1189.3 10000.0 1189.2 10005.7 1192.2 10024.3 1190.6 10057.3
GR 1191.4 10080.6 1194.6 10102.0 1203.3 10123.1 1201.4 10145.3 1202.0 10159.4
GR 1202.0 10197.5 1202.4 10254.8 1202.1 10293.0 1201.8 10360.7 1201.6 10407.8
GR 1201.1 10465.5 1201. 1 10567.1 1201.8 10614.4 1202.5 10621.9 1203.0 10645.8
GR 1202.5 10685.1 1201.7 10693.6 1201.3 10723.5

1
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• ET 9.1 9825.0 10118.0
SB 0.9 1.56 2.6 213 20 2500 1.88 1188.61 1188.6

BELL ROAD BRIDGE, AREA UPSTREAM OF BELL ROAD NOT EVALUATED
X1 9.850 V 12 9825.0 10110.0 100 100 100
X2 1 1200.9 1207.5
X3 10

~0.9 /'BT -4 9800.0 1205.0 IJ-.?o ,~ 9825. o 1207.5 10110.0 1207.5 1200.9
BT 10635.0 1204.0 ~

---
....". ,

GR 1205.0 9800.0 1204.0 9825.0 1196.0 9845.0 1194.0 9860.0 1192.0 9890.0
GR 1192.0 9980.0 1190.0 10015.0 1190.0 10025.0 1190.0 10035.0 1194.0 10060.0
GR 1205.8 10130.0 1204.0 10635.0

ET 9.1 9547.6 10568.3
Xl 9.902 48 9847.1 10174.9 255 270 260
GR 1206.5 9462.5 1206.4 9480.2 1205.2 9494.3 1204.6 9514.5 1203.9 9547.6
GR 1197.3 9559.0 1197.4 9609.6 1198.4 9625.7 1199.3 9645.7 1199.3 9676.8
GR 1197.7 9698.2 1196.0 9739.0 1195.9 9783.0 1195.8 9815.6 1199.9 9825.4
GR 1198.5 9843.2 1200.2 9847.1 1194.6 9864.9 1191.9 9881.5 1192.8 9901.7
GR 1193.5 9943.4 1195.0 9975.3 1195.2 9994.7 1193.7 10000.0 1193.1 10010.7
GR 1194.1 10055.4 1191.8 10067.1 1191.3 10076.1 1194.3 10087.4 1194.8 10104.1
GR 1195.9 10114.0 1196.5 10140.2 1197.9 10162.4 1203.8 10174.9 1204.0 10188.9
GR 1202.9 10192.3 1203.3 10204.1 1203.7 10310.7 1203.4 10400.9 1203.2 10469.8
GR 1203.4 10568.3 1203.4 10628.1 1204.1 10633.9 1203.7 10638.1 1204.3 10661.9
GR 1204.2 10691.5 1203.2 10697.8 1202.9 10793.9

• QT 68000
ET 9.1 9306.5 10231. 7

1 -457.0--> 28 9306.5 10231.7 800 400 550
( GR 1181.3 9224.2 1180.7 9260.4 1176.6 9280.6 1172.0 9306.5 1171. 2 9334.7

GR 1170.7 9399.0 1169.4 9468.8 1167.9 9544.0 1167.8 9572.0 1159.1 9590.5
GR 1154.2 9610.5 1154.0 9713.4 1153.0 10000.0 1153.2 10009.5 1152.1 10016.7



GR 1152.1 10031.3 1154.3 10038.5 1154.0 10047.5 , 154.8 10059.4 1154.2 10093.0
GR 1156.5 10103.0 1156.2 10146.9 1154.7 10152.0 1156.4 10163.9 1161.2 10186.1
GR 1172.0 10231.7 1171. 5 10313.3 1170.2 10405.5

.~~
0.032 0.032 0.032 0.1 0.3

1 55000
SKUNK CREEK STATION ABOVE NEW RIVER CONFLUENCE

Xl 14.50 11 9837.1 10180.6 330 420 340
GR 1174.8 9837.1 1160.2 9865.0 1160.2 9872.9 1154.7 9880.7 1153.9 9892.1
GR , 154.4 9932.7 1154.1 10000.0 1154.0 10071.3 1154.2 10141.6 1169.1 10180.6
GR 1169.2 10196.6

SB 1.05 1. 2.8 .0 269 15 7148 2 1155.5 1155.1
AGUA FRIA FREEWAY BRIDGE

Xl 19.00 8 9859 10180. 440 440 440
X2 0 0 1 1179.5 1188.0 0 0 1.33 0 0
GR 1174.0 9859 1170.0 9871 1160.0 9883 1155.7 9893 1155.7 10000
GR 1155.7 10142 1160.0 10146 1174.0 10180

1
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Xl 20.90 21 9898.6 10233.9 200 200 200
GR 1173.4 9539.4 1173.2 9561.6 1173.8 9668.8 1173.5 9778.1 l1n.7 9833.4
GR 1173.5 9852.5 1173.3 9870.6 1173.9 9898.6 1168.3 9902.7 1167.9 9916.9
GR 1156.3 9930.8 1157.0 9951.3 1156.8 9972.6 1155.4 10000.0 1156.6 10042.9
GR 1155.8 10077.5 1155.8 10150.3 1156.1 10187.7 1155.2 10212.3 lln.9 10233.9
GR 1173.9 10247.4

NC 0.032 0.032 0.032 .1 .3
DROP STRUCTURE BUILT IN CONJUCTION WITH 83rd AVENUE BRIDGE

• SPF PROFILE HATCH WITH PROFILE BY COE &VAN LOO (DEC 1989)
Xl 24.89 15 9898.8 10231.0 380 380 380
GR 1175.9 9869.7 1173.6 9888.9 1173.4 9898.8 1155.9 9917.7 1157.3 9945.1
GR 1157.3 10000.0 1155.8 10051.6 1156.3 10093.8 1157.3 10141.3 1157.5 10205.1
GR 1155.4 10211.3 1173.4 10231.0 1175.9 10282.5 1177.0 10353.9 1177.0 10450.1

Xl 24.90 8 9906.8 10236.2 6 6 6
GR 1172.4 9906.8 1162.2 9919.8 1162.0 10000.0 1162.3 10079.3 1162.2 10188.1
GR 1161.9 10222.7 1174.4 10236.2 1176.7 10335.6

25AUG91 14:59:46 PAGE 16

SECNO DEPTH CWSEL CRIWS WSHK EG HV HL OLOSS L-BANK HEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIJID ENDST

·PROF 1

•
CCHV= .100 CEHV= .300
·SECNO 337.000

NEW RIVER CHANNELIZATION BY CORPS &ADOT ARE REFLECTED NEAR GRAND
AVENUE AND AGUA FRIA FREEWAY ON THE NEW TOPOGRAPHIC HAPS BY THE
DISTRICT. THE HAPS WERE PREPARED BY KAMINSKI -HUBBARD/KENNEY AERIAL
HAPPING COMPANY DATED APRIL 1991.
STATIONING ARE IN 100FT STATIONS FROM THE CONFLUENCE WITH AGUA FRIA
RIVER. (EXAMPLE 337.0= 33700 FT )
STARTING WATER SURFACE PER SPF DATA BY COE &VAN LOO DATED DEC 1989

337.000 14.08 1126.48 .00 26.50 1129.91 3.43 .00 .00 1130.80



69000.0 .0 69000.0 .0 .0 4642.5 .0 .0 .0 1130.20
.00 .00 14.86 .00 .000 .035 .000 .000 1112.40 9811. 14

.004206 O. O. O. 0 0 8 .00 360.22 10171.36

~ CCHV= .100 CEHV= .300
·SECNO 342.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1132.00 ELREA= 1131.80

342.000 13.62 1128.42 .00 .00 1131.n 3.36 1.86 .01 1132.00
68000.0 .0 68000.0 .0 .0 4624.9 .0 54.3 4.3 1131.80

.01 .00 14.70 .00 .000 .030 .000 .000 1114.80 9858.14
.003180 500. 510. 520. 2 0 0 .00 372.58 10230.72

·SECNO 343.700

3301 HV CHANGED MORE THAN HVINS

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1132.80 ELREA= 1133.10

343.700 12.73 1128.53 .00 .00 1132.66 4.12 .65 .23 1132.80
68000.0 .0 68000.0 .0 .0 4172.2 .0 72.4 5.8 1133.10

.01 .00 16.30 .00 .000 .030 .000 .000 '115.80 9843.52
.004178 140. 180. 220. 2 0 0 .00 354.1' 10197.63

·SECNO 345.500
1
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~ SECNO DEPTH CIo/SEL CRIIo/S IoISElK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIo/A R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR Io/TN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIo/ID ENDST

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUM~D

345.500 11.37 1128.67
68000.0 .0 68000.0

.02 .00 18.68
.006181 180. 190.

SPECIAL BRIDGE

1128.67
.0

.00
200.

.00
.0

.000
3

1134.09
3640.2

.030
11

5.42
.0

.000
o

.96
89.5
.000
.00

.39
7.3

1117.30
339.75

1137.10
1136.40
9840.76

10180.51

5227 DOIoINSTREAM ELEV IS 1,25.n , NOT 1128.67 HYDRAULIC JUMP OCCURS DOIoINSTREAM (IF LOIoI FLOIoI CONTROLS)

SB XK
1.10

XKOR
1.56

COFQ
2.90

ROLEN
.00

BIoIC
330.00

BIoIP BAREA
36.50 5279.00

SS ELCHU ELCHO
1.00 1117.50 1117.30

·SECNO 345.800

. ~ 3301 HV CHANGEO MORE THAN HVINS

3302Io1ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.84



CLASS B LOW FLOW

3420 BRIDGE ~.S.= 1129.10 BRIDGE VELOCITY= 19.05 CALCULATED CHANNEL AREA= 3539.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

EGPRS EGL~C

1132.69 1135.55

H3

.00

O~IR

o.

OLOW

68000.

BAREA TRAPEZOID
AREA

5279. 5213.

1140.50 ELREA=

ELLC ELTRD ~IRLN

1134.30 1141.90 o.
"""

-r~~ boortl
~

0+ 1.~
,/

1140.50

GRAND AVENUE BRIDGE, DOWN STREAM LIMITS OF STUDY
345.800 15.70 1133.10 .00 .00 1135.55
68000.0 .0 68000.0 .0 .0 5414.3

.02 .00 12.56 .00 .000 .030
.001818 40. 40. 40. 0 0

2.45
.0

.000
o

,,1.46
93.6
.000
.00

.00
7.6

1117.40
359.90

1134.30
1134.30
9825.05

10184.95
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SECNO
o
TIME
SLOPE

DEPTH
OLOB
VLOB
XLOBL

C\JSEL
OCH
VCH
XLCH

CRI~S

QROB
VROB
XLOBR

~ELK

ALOB
XNL
!TRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
~TN

CORAR

OLOSS
T~A

HMIN
TOP~ID

L-BANK HEV
R-BANK HEV
SSTA
ENDST

•
·SECNO 346.100

346.100
68000.0

.02
.002250

15.36
.0

.00
20.

1132.86
68000.0

13.54
20.

.00
.0

.00
20.

.00
.0

.000
2

1135.71
5020.4

.030
o

2.85
.0

.000
o

.04
96.0
.000
.00

.12
7.8

1117.50
353.64

1138.30
1137.70
9833.05

10186.69

·SECNO 346.400

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1141.40 MAX ELLC= 1136.00

346.400
68000.0

.02
.003363

'J.20
.0

.00
40.

1132.90
00000.0

13.76
40.

.00
.0

.00
40.

.00
.0

.000
2

1135.84
4943.2

.030
o

2.94
.0

.000
o

.11
~o

.000
.00

.03
s. i

1117.70
342.39

1136.00
1141.00
9825.88

10184.94

·SECNO 346.800

.01 1134.20
8.3 100000.00

1118.10 9829.16
358.14 10187.30

360.300
.07

103.4
.000
.00

TARGET=
2.98

.0
.000

o

10187.3 TYPE= 1
.00 1135.93
.0 4905.2

.000 .030
2 0

9827.0
.00
.0

.00
25.

3470 ENCROACHMENT STATIONS=
346.800 14.84 1132.94
68000.0 .0 68000.0

.02 .00 13.86
.002464 25. 25.

•
·SECNO 347.100

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS



3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1141.40 MAX ELLC= 1135.80

347.100 14.06 1132.36 .00 .00 1136.32 3.96 .10 .29 1141.00
68000.0 .0 68000.0 .0 .0 4259.2 .0 106.6 8.5 1141.00

• .02 .00 15.97 .00 .000 .030 .000 .000 1118.30 9826.57
.004984 30. 30. 30. 3 0 0 .00 321.84 10184.32
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SECNO
Q

TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CIJSEL
QCH
VCH
XLCH

CRIIJS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
!TRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
IJTN
CORAR

OLOSS
TIJA
ELMIN
TOPIJID

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

·SECNO 347.400

3301 HV CHANGED MORE THAN HVINS

3302 IJARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.54

3470 ENCROACHMENT STATIONS= 9825.5 10194.3 TYPE= 1 TARGET= 368.800
347.400 15.70 1133.90 .00 .00 1136.54 2.65 .09 .13 1131.90
68000.0 .0 68000.0 .0 .0 5207.0 .0 109.8 8.8 100000.00

.02 .00 13.06 .00 .000 .030 .000 .000 1118.20 9825.50
.002112 30. 30. 30 . 3 0 0 .00 368.80 10194.30

• ·SECNO 352.000

3470 ENCROACHMENT STATIONS= 9404.3 10652.7 TYPE= 1 TARGET= 1248.400
352.000 14.83 1134.93 .00 .00 1137.72 2.79 1.13 .04 1133.40
68000.0 2584.6 65413.8 1.6 842.1 4791.9 2.5 166.8 14.9 1134.50

.03 3.07 13.65 .65 .045 .030 .045 .000 1120.10 9424.19
.002919 430. 460. 520. 3 0 0 .00 819.32 10243.52

·SECNO 358.000

3263 DIVIDED FLOIJ

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 9400.7 10700.0 TYPE= 1 TARGET= 1299.300
358.000 13.03 1136.63 1136.63 .00 1139.75 3.12 1.92 .10 1133.80
68000.0 3017.2 60677.5 4305.3 889.9 4057.0 1091. 2 247.4 28.8 1133.60

.04 3.39 14.96 3.95 .045 .030 .045 .000 1123.60 9417.57
.003532 610. 600. 600. 2 15 0 .00 1179.47 10618.81

·SECNO 365.000

3470 ENCROACHMENT STATIONS= 9418.2 10700.0 TYPE= 1 TARGET= 1281.800
365.000 15.99 1139.39 1139.00 .00 1142.06 2.67 2.27 .04 1134.20

•• 68000.0 5785.4 54260.2 7954.4 1315.9 3738.5 1743.0 350.3 48.1 1135.10
.06 4.40 14.51 4.56 .045 .030 .045 .000 1123.40 9462.20

.002988 690. 700. 700. 6 11 0 .00 1237.80 10700.00
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SECNO DEPTH CIolSEL CRIIolS WSELK EG HV HL OLOSS L-BANK ELEV

•• Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN EU4IN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 370.000

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS= 9424.4 10780.0 TYPE= TARGET= 1355.600
370.000 18.20 1141.60 .00 .00 1143.61 2.02 1.49 .07 1138.00
68000.0 4458.3 56138.0 7403.7 1168.2 4527.2 1717.2 437.8 63.9 1137.80

.07 3.82 12.40 4.31 .045 .030 .045 .000 1123.40 9463.37
.002585 550. 535. 530. 3 0 0 .00 1316.63 10780.00

*SECNO 373.000

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 9399.5 10850.0 TYPE= 1 TARGET= 1450.500
373.000 18.01 1142.11 1142.11 .00 1145.03 2.91 .99 .27 1139.00
68000.0 4262.1 54626.5 9111.4 1034.8 3617.4 1795.9 489.1 73.3 1139.20

.08 4.12 15.10 5.07 .045 .030 .045 .000 1124.10 9441.61

• .003720 320. 320. 330 • 3 5 0 .00 1217.80 10659.41

*SECNO 377.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 9323.8 10780.0 TYPE= 1 TARGET= 1456.200
377.000 17.04 1144.44 1144.44 .00 1147.13 2.69 1.45 .02 1142.30
68000.0 9627.0 56346.5 2026.6 1932.9 3937.0 796.4 549.0 85.4 1142.40

.09 4.98 14.31 2.54 .045 .030 .045 .000 1127.40 9344.23
.003540 400. 400. 390. 7 12 0 .00 1435.77 10780.00

*SECNO 384.000

3265 DIVIDED FLOW
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

•• 3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS= 9822.6 10604.4 TYPE= 1 TARGET= 781.801
384.000 16.66 1146.06 1144.45 .00 1150.04 3.98 2.52 .39 1147.40



•
68000.0

.10
.004135

·SECNO 388.000

.0 67518.4
.00 16.07

670. 660.

481.6
2.48
660 .

.0
.000

4

4202.7
.030

11

194.4
.045

o

633.0
.000
.00

100.4 1147.70
1129.40 9827.69
548.35 10604.40

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3302 ~ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.40

3470 ENCROACHMENT STATIONS= 9799.0 10674.5 TYPE= 1 TARGET= 875.500
388.000 20.02 1149.02 .00 .00 1151.38 2.36 1.17 .16 1150.50
68000.0 .0 656n.9 2322.1 .0 5241.5 765.5 681.9 106.3 1152.20

.11 .00 12.53 3.03 .000 .030 .045 .000 1129.00 9802.29
.002098 420. 410. 400. 3 0 0 .00 712.43 10674.50

\
·SECNO 391.500
3280 CROSS SECTION 391.50 EXTENDED .13 FEET

3470 ENCROACHMENT STATIONS= 9n2.5 10700.0 TYPE= 1 TARGET= 927.500
391.500 19.83 1149.93 .00 .00 1152.09 2.16 .70 .02 1152.90
68000.0 .0 65111.3 2888.7 .0 5404.0 1147.5 732.3 112.9 1147.90

.11 .00 12.05 2.52 .000 .030 .045 .000 1130.10 9n8.43
.001887 350. 350. 350• 2 0 0 .00 921.56 10700.00

• ·SECNO 395.000
1
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SECNO DEPTH C\lSEL CRHJS ~SELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIo/A R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR IJTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIo/ID ENDST

3265 DIVIDED FLOW

3280 CROSS SECTION 395.00 EXTENDED .49 FEET

3470 ENCROACHMENT STATIONS= 9600.0 10728.0 TYPE= 1 TARGET= 1128.000
395.000 19.29 1150.59 .00 .00 1152.76 2.17 .67 .00 1148.70
68000.0 49.8 62744.0 5206.2 38.7 5118.3 1279.5 784.8 120.6 1148.40

.12 1.29 12.26 4.07 .045 .030 .045 .000 1131.30 9728.37
.001921 340. 350. 360. 2 0 0 .00 979.49 10717.82

•
·SECNO 402.000

3265 DIVIDED FLOW

3280 CROSS SECTION 402.00 EXTENDED 1.27 FEET

3470 ENCROACHMENT STATIONS= 9755.0 10479.1 TYPE= 1 TARGET= 724.100



402.000 18.97 1151.87 .00 .00 1154.12 2.26 1.33 .03 1153.60
68000.0 .0 67774.3 225.7 .0 5613.0 190.4 885.8 134.4 1150.80

.14 .00 12.07 1. 19 .000 .030 .045 .000 1132.90 9765.42
.001784 725. 720. 710 . 2 0 0 .00 691.75 10476.36

• *SECNO 406.000

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS= 9nO.O 10234.6 TYPE= 1 TARGET= 464.600
406.000 17.96 1152.26 .00 .00 1155.23 2.97 .89 .22 1155.50
68000.0 .0 68000.0 .0 .0 4913.0 .0 935.0 139.4 1154.30

.15 .00 13.84 .00 .000 .030 .000 .000 1134.30 9791.41
.002884 410. 400. 390. 2 0 0 .00 410.87 10202.28

*SECNO 409.000

3301 HV CHANGED MORE THAN HVINS
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

• 3470 ENCROACHMENT STATIONS= 9800.3 10199.2 TYPE= 1 TARGET= 398.900
409.000 18.68 1152.28 .00 .00 1156.65 4.37 1.00 .42 1160.00
68000.0 .0 68000.0 .0 .0 4054.9 .0 966.9 141.9 100000.00

.15 .00 16.n .00 .000 .030 .000 .000 1133.60 9863.93
.003633 380. 310. 275. 3 0 0 .00 299.06 10162.99

SPECIAL BRIDGE

5227 DOWNSTREAM ELEV IS 1148.21 , NOT 1152.28 HYDRAULIC JUMP OCCURS DOYNSTREAM (IF LOY FLOW CONTROLS)

SB XK
1.05

XKOR
1.56

COFQ
2.90

RDLEN
.00

BWC
167.33

BIJP BAREA
18.00 3913.31

SS ELCHU ELCHD
2.44 1135.60 1135.20

*SECNO 409.820
3280 CROSS SECTION 409.82 EXTENDED 4.96 FEET

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.49

CLASS B LOY FLOY

3420 BRIDGE W.S.= 1152.28 BRIDGE VELOCITY= 21.14 CALCULATED CHANNEL AREA= 3170.•• EGPRS EGLWC H3 WEIR QLOIJ BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA

1159.60 1159.66 •00 o. 68000. 3913. 3913 . 1155.40 1163.50 o.



3470 ENCROACHMENT STATIONS= 9800.0 10148.0 TYPE= TARGET= 348.000
THUNDER BIRD ROAD BRIDGE

409.820 21.26 1156.86 .00 .00 1159.66 2.80 3.01 .00 1161.50

• 68000.0 .0 68000.0 .0 .0 5061.5 .0 9---r6":4 142.5 100000.00
.15 .00 13.43 .00 .000 .030 .000 .000 1135.60 9859.51

.001629 91. 91. 91. 0 0 0 .00 280.43 10139.93

·SECNO 410.000
1
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SECNO DEPTH C~SEL CRI~S WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

3280 CROSS SECTION 410.00 EXTENDED 5.04 FEET

3470 ENCROACHMENT STATIONS= 9807.0 10166.6 TYPE= TARGET= 359.600
410.000 21.54 1157.14 .00 .00 1159.71 2.58 .03 .02 1159.40
68000.0 .0 68000.0 .0 .0 5280.4 .0 978.8 142.6 100000.00

.16 .00 12.88 .00 .000 .030 .000 .000 1135.60 9848.69
.001615 20. 20. 20. 2 0 0 .00 312.87 10161.57

·SECNO 412.000

• 3265 DIVIDED FL~

3280 CROSS SECTION 412.00 EXTENDED 2.54 FEET

3470 ENCROACHMENT STATIONS= 9800.3 10230.0 TYPE= 1 TARGET= 429.700
412.000 22.54 1157.64 .00 .00 1160.09 2.45 .36 .01 1158.10
68000.0 .0 67999.3 .7 .0 5417.3 2.5 1004.6 144.4 1157.60

.16 .00 12.55 .29 .000 .030 .045 .000 1135.10 9800.30
.001805 170. 210. 290. 2 0 0 .00 394.45 10230.00

·SECNO 418.000

3470 ENCROACHMENT STATIONS= 9nO.5 10250.0 TYPE= 1 TARGET= 479.500
418.000 22.88 1158.68 .00 .00 1161.03 2.35 .93 .01 100000.00
68000.0 .0 68000.0 .0 .0 5527.7 .0 1069.9 149.0 1160.90

.17 .00 12.30 .00 .000 .030 .000 .000 1135.80 9811. 16
.001784 500. 520. 560. 2 0 0 .00 383.09 10194.25

·SECNO 423.000

3470 ENCROACHMENT STATIONS= 9790.3 10200.0 TYPE= 1 TARGET= 409.700
423.000 22.97 1159.57 .00 .00 1162.00 2.43 .94 .02 1161.60
68000.0 .0 68000.0 .0 .0 5438.7 .0 1135.4 153.6 1162.40

.18 .00 12.50 .00 .000 .030 .000 .000 1136.60 9803.13
.001846 500. 520. 550. 2 0 0 .00 3n.34 10180.46". 1
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SECNO DEPTH CIo/SEL CRIIo/S Io/SELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIo/A R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIo/ID ENDST

• ·SECNO 428.000

3470 ENCROACHMENT STATIONS= 9744.8 10250.0 TYPE= 1 TARGET= 505.200
428.000 23.16 1160.76 .00 .00 1162.87 2.10 .84 .03 100000.00
68000.0 .0 68000.0 .0 .0 5843.7 .0 1200.1 158.0 1163.00

.20 .00 11.64 .00 .000 .030 .000 .000 1137.60 9787.13
.001528 490. 500. 520. 2 0 0 .00 391.74 10178.87

·SECNO 434.000

.03 1163.00
163.6 100000.00

1138.10 9764.05
428.54 10192.58

440.101
.84

1284.3
.000
.00

TARGET=
1.77

.0
.000

o

9761.8 10201.9 TYPE= 1
.00 .00 1163.74
.0 .0 6375.0

.00 .000 .030
620. 2 0

3470 ENCROACHMENT STATIONS=
434.000 23.87 1161.97
68000.0 .0 68000.0

.21 .00 10.67
.001289 590. 600.

·SECNO 440.000

3301 HV CHANGED MORE THAN HVINS

.28 1167.30
169.1 100000.00

1139.50 9843.45
354.64 10198.09

431.700
.98

1365.0
.000
.00

TARGET=
2.71

.0
.000

o

10215.2 TYPE= 1
.00 1165.00
.0 5147.5

.000 .030
2 0

9783.5
.00
.0

.00
610.

3470 ENCROACHMENT STATIONS=
440.000 22.79 1162.29
68000.0 .0 68000.0

.22 .00 13.21
.002044 610. 610.•

·SECNO 445.500
3280 CROSS SECTION 445.50 EXTENDED 3.33 FEET

.00 1168.40
173.6 100000.00

1140.50 9836.37
347.89 10184.26

398.800
1. 12

1431.2
.000

.00

TARGET=
2.69

.0
.000

o

10208.3 TYPE= 1
.00 1166.13
.0 5163.3

.000 .030
2 0

9809.5
.00
.0

.00
560.

3470 ENCROACHMENT STATIONS=
445.500 22.93 1163.43
68000.0 .0 68000.0

.24 .00 13.17
.001974 560. 560.

·SECNO 449.100
1
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SECNO
o
TIME
SLOPE

DEPTH
OLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CR IloIS
QROB
VROB
XLOBR

IoISELK
ALOB
XNL
!TRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
lCONT

HL
VOL
Io/TN
CORAR

OLOSS
TIo/A
ELMIN
TOPIo/ID

L-BANK HEV
R-BANK HEV
SSTA
ENDST

•
3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.78
3470 ENCROACHMENT STATIONS=

449.100 17.71 1163.01
9818.2

1163.01
10218.3 TYPE=

.00 1168.31
TARGET=

5.30
400.100

1.20 1169.10



·SECNO 451.000
3280 CROSS SECTION 451.00 EXTENDED•

68000.0
.24

.006275

.0
.00

370.

68000.0
18.47
370.

.0
.00

370.

.0
.000

4

.64 FEET

3681.1
.030

15

.0
.000

o

1468.8
.000
.00

176.6 100000.00
1145.30 9836.65
355.31 10191.96

3301 HV CHANGED MORE THAN HVINS

3302 ~ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.44

.20 1167.50
178.1 100000.00

1149.50 9821.55
371.35 10192.89

390.900
.76

1486.0
.000
.00

TARGET=
3.32

.0
.000

o

10209.2 TYPE= 1
.00 1169.26
.0 4651.8

.000 .030
4 0

9818.3
.00
.0

.00
160.

3470 ENCROACHMENT STATIONS=
451.000 16.45 1165.95
68000.0 .0 68000.0

.24 .00 14.62
.003041 190. 180.

·SECNO 457.000

3301 HV CHANGED MORE THAN HVINS

3302 ~ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.03

3470 ENCROACHMENT STATIONS= 9306.5 10231.7 TYPE= 1 TARGET= 925.200
457.000 17.38 1169.48 .00 .00 1170.28 .80 .77 .25 1172.00

• 68000.0 .0 68000.0 .0 .0 9445.0 .0 1579.9 185.6 100000.00
.27 .00 7.20 .00 .000 .030 .000 .000 1152.10 9464.45

.000736 800. 580. 400. 2 0 0 .00 756.62 10221.06
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SECNO DEPTH C~SEL CRI~S ~SHK EG HV HL OLOSS L-BANK HEV
Q QLOB QCH QROB ALOB ACH AROB VOL T~A R-BANK HEV
TIME VLOB VCH VROB XNL XNCH XNR ~TN ELMIN SSTA
SLOPE XLOBL XlCH XLOBR !TRIAL IDC ICONT CORAR TOP~ID ENDST

·SECNO 8.655
3280 CROSS SECTION 8.65 EXTENDED 2.30 FEET

3302 ~ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .50

510.800

•
3470 ENCROACHMENT STATIONS= 9708.7 10219.5 TYPE= 1 TARGET=

UP STREAM OF SKUNK CREEK CONFLUENCE
STATIONING IN RIVER MILES FROM AGUA FRIA RIVER CONFLUENCE

8.655 13.30 1169.80 .00 .00 1170.61 .81
38000.0 .0 38000.0 .0 .0 5270.4 .0

.28 .00 7.21 .00 .000 .030 .000
.000910 510. 410. 410. 2 0 0

.32
1649.1

.000
.00

.00 1219.60
191.5 100000.00

1156.50 9708.70
490.38 10199.08

·SECNO 8.731

3301 HV CHANGED MORE THAN HVINS



3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .52

• 8.731 11.33 1169.33 .00 .00 1171.71 2.38 .63 .47 1199.30
38000.0 .0 38000.0 .0 .0 3071.9 .0 1687.4 195.3 1175 .20

.29 .00 12.37 .00 .000 .030 .000 .000 1158.00 9814.81
.003357 400. 400. 400. 3 0 0 .00 340.14 10154.95

*SECNO 8.807
8.807 11.75 1171.05 .00 .00 1173.35 2.30 1.64 .01 1174.10

38000.0 .0 38000.0 .0 .0 3121.5 .0 1720.8 199.2 1177.20
.30 .00 12.17 .00 .000 .030 .000 .000 1159.30 9753.24

.003617 470. 470. 470. 3 0 0 .00 374.38 10127.62

*SECNO 8.883

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED IISEL,CIISEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1
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SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR 11TH ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIiID ENDST

• 8.883 11.48 2.121173.58 1173.58 .00 1178.18 4.60 .69 1177.60
38000.0 .0 38000.0 .0 .0 2207.8 .0 1748.4 202.3 1182.10

.31 .00 17.21 .00 .000 .030 .000 .000 1162.10 9878.63
.006406 450. 450. 450. 20 8 0 .00 241.25 10119.88

*SECNO 8.978

3301 HV CHANGED MORE THAN HVINS

3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.09

3470 ENCROACHMENT STATIONS= 9752.9 10196.9 TYPE= 1 TARGET= 444.000
8.978 14.69 1178.59 .00 .00 1179.33 .74 .77 .39 1180.10

38000.0 .0 38000.0 .0 .0 5511.6 .0 1792.7 206.2 100000.00
.33 .00 6.89 .00 .000 .030 .000 .000 1163.90 9759.97

.000670 500. 500. 500. 2 0 0 .00 436.93 10196.90

*SECNO 9.072

3470 ENCROACHMENT STATIONS= 9686.4 10235.4 TYPE= 1 TARGET= 549.000
9.072 13.63 , 179.03 .00 .00 1179.69 .65 .35 .01 1182.20

38000.0 .0 38000.0 .0 .0 5855.6 .0 1860.5 211. 9 100000.00

• .35 .00 6.49 .00 .000 .030 .000 .000 1165.40 9716.01
.000679 525. 520. 520. 2 0 0 .00 514.55 10230.57

*SECNO 9.167



3301 HV CHANGED MORE THAN HVINS

.88 1183.60
217.1100000.00

1168.30 9858.17
349.43 10207.60

374.399
.82

1910.4
.000
.00

TARGET=
3.59

.0
.000

o

9844.4 10218.8 TYPE= 1
1180.80 .00 1184.39

.0 .0 2497.9
.00 .000 .030

520. 20 11

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

• 3no CRITICAL DEPTH ASSUMED

...:. /3470 ENCROACHMENT STATlONS=
9.167 12.50 1180.80

38000.0 .0 38000.0
.36 .00 15.21

.006889 525. 520.
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

·SECNO 9.262

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.18

3470 ENCROACHMENT STATIONS= 9739.1 10228.7 TYPE= 1 TARGET= 489.601

• 9.262 13.98 1184.78 .00 .00 1185.47 .68 .79 .29 1185.90
38000.0 .0 38000.0 .0 .0 5732.7 .0 1957.6 221.9 100000.00

.38 .00 6.63 .00 .000 .030 .000 .000 1170.80 9741.34
.000679 470. 500. 530. 2 0 0 .00 487.36 10228.70

·SECNO 9.356
9.356 11.71 1185.01 .00 .00 1186.01 1.00 .45 .09 1189.20

38000.0 .0 38000.0 .0 .0 4745.8 .0 2016.5 227.4 1185.40
.40 .00 8.01 .00 .000 .030 .000 .000 1173.30 9791.36

.001301 490. 490. 490. 2 0 0 .00 495.88 10287.24

·SECNO 9.451

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

9.451 9.66 1186.16 1186.16 .00 1189.62 3.46 1.28 .74 1191.60
38000.0 .0 38000.0 .0 .0 2547.4 .0 2058.4 232.4 1190.20

.41 .00 14.92 .00 .000 .030 .000 .000 1176.50 9859.42
•00n02 500• 500. 510. 20 15 0 .00 376.98 10236.40

·SECNO 9.546

••• 3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.06

9.546 12.03 1189.93 .00 .00 1191.36 1.43 1.54 .20 1195.20



38000.0 .0 38000.0 .0 .0 3962.7 .0 2095.8 236.8 1193.80
.42 .00 9.59 .00 .000 .030 .000 .000 11n.90 9854.50

•001699 500• 500. 500• 2 0 0 .00 384.39 10238.88

• 1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

·SECNO 9.641

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

9.641 11.n 1190.17 1190.17 .00 1193.84 3.67 1.52 .67 1195.60
38000.0 .0 38000.0 .0 .0 2473.4 .0 2132.7 240.9 1195.40

.43 .00 15.36 .00 .000 .030 .000 .000 1178.40 9800.00
.006934 510. 500. 490. 5 8 0 .00 339.50 10139.51

·SECNO 9.735

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
• 3693 PROBABLE MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED
9.735 13.29 1196.79 1196.79 .00 1201.88 5.10 3.34 .43 1197.00

38000.0 .0 38000.0 .0 .0 2097.2 .0 2158.9 244.1 1200.30
.44 .00 18.12 .00 .000 .030 .000 .000 1183.50 9908.14

.006438 510. 500. 490. 20 8 0 .00 209.36 10117.50

·SECNO 9.783
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 9900.0 10115.3 TYPE= 1 TARGET= 215.300
9.783 12.97 1199.07 1199.07 .00 1204.07 5.00 1.61 .01 100000.00

38000.0 .0 38000.0 .0 .0 2118.2 .0 2171.0 245.3 100000.00
.44 .00 17.94 .00 .000 .030 .000 .000 1186.10 9900.00

.006448 27. 250. 220. 3 8 0 .00 213.15 10113.15

·SECNO 9.786
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 9900.0 10114.3 TYPE= 1 TARGET= 214.300
UP-STREAM STUDY LIMITS
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• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WiN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST



•
9.786

38000.0
.44

.006599

11.43
.0

.00
20.

1200.43
38000.0

17.98
20.

1200.43
.0

.00
20.

.00
.0

.000
20

1205.45
2113.9

.030
11

5.02
.0

.000
o

.13
2172.0

.000
.00

.01 100000.00
245.4 100000.00

1189.00 9900.00
212.80 10112.80

*SECNO 9.832
3280 CROSS SECTION 9.83 EXTENDED 3.11 FEET

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.69

.29 1203.10
246.7 100000.00

1189.20 9833.80
289.30 10123.10

289.300
.82

2185.8
.000
.00

TARGET=
2.14

.0
.000

o

10123.1 TYPE= 1
.00 1206.56
.0 3235.3

.000 .030
4 0

9833.8
.00
.0

.00
245.

3470 ENCROACHMENT STATIONS=
9.832 15.22 1204.42

38000.0 .0 38000.0
.45 .00 11.75

.002320 220. 225.

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
.90 1.56 2.60 .00 213.00 20.00 2500.00 1.88 1188.61 1188.60

*SECNO 9.850

• 3280 CROSS SECTION 9.85 EXTENDED 2.53 FEET

PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape

EGPRS EGLWC. H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA

1210.01 1207.30 •53 6419• 31779. 2500. 2656. 1200.90 1207.50 835.

293.0003470 ENCROACHMENT STATIONS= 9825.0 10118.0 TYPE= 1 TARGET=
BELL ROAD BRIDGE, AREA UPSTREAM OF BELL ROAD NOT EVALUATED

9.850 16.53 1206.53 .00 .00 1208.33 1.80
38000.0 .0 35866.6 2133.4 .0 3255.6 443.5

.45 .00 11.02 4.81 .000 .030 .045
.001526 100. 100. 100. 3 0 2

1.n
2193:8

.000
.00

.00
247.4

1190.00
293.00

1204.00
1194.00
9825.00

10118.00
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

• *SECNO 9.902
3280 CROSS SECTION 9.90 EXTENDED 5.41 FEET

3301 HV CHANGED MORE THAN HVINS



3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.03

• 3470 ENCROACHMENT STATIONS=
9.902 17.01 1208.31

38000.0 9919.6 24592.8
.47 3.09 5.45

.000371 255. 260.

·SECNO -457.000
START TRIB COMP

-457.000 457.000 1169.478

3470 ENCROACHMENT STATIONS=
-457.000 17.38 1169.48
68000.0 .0 68000.0

.49 .00 7.20
.000736 800. 550.

CCHV= .100 CEHV= .300
·SECNO 14.500

3301 HV CHANGED MORE THAN HVINS

9547.6 10568.3 TYPE= 1 TARGET= 1020.700
.00 .00 1208.65 .34 .17 .15 1200.20

3487.6 3206.3 4514.8 1920.1 2233.7 251.3 1203.80
1.82 .045 .030 .045 .000 1191.30 9547.60
270. 3 0 0 .00 1020.70 10568.30

9306.5 10231.7 TYPE= 1 TARGET= 925.200
.00 '.00 1170.28 .81 .00 .00 1172.00
.0 .0 9442.7 .0 2360.1 262.7 100000.00

.00 .000 .030 .000 .000 1152.10 9464.61
400. 0 0 0 .00 756.44 10221.05

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .43

SKUNK CREEK STATION ABOVE NEW RIVER CONFLUENCE

• 14.500 14.75 1168.65 .00 .00 1171.21 2.56 .40 .53 1174.80
55000.0 .0 55000.0 .0 .0 4279.8 .0 2413.6 267.0 1169.10

.50 .00 12.85 .00 .000 .032 .000 .000 1153.90 9848.86
.002585 330. 340. 420. 3 0 0 .00 330.55 10179.41
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

SPECIAL BRIDGE

SB )(1(

1.05

·SECNO 19.000

XI(OR
1.00

COFQ
2.80

RDLEN
.00

BWC
269.00

BWP BAREA
15.00 7148.00

SS ELCHU ELCHO
2.00 1155.50 1155.10

3301 HV CHANGED MORE THAN HVINS

1168.05 BRIDGE VELOCITY= CALCULATED CHANNEL AREA= 3504.'.
CLASS A LOW FLOW

3420 BRIDGE W.S.=

EGPRS EGLWC

.00 1172.72

H3 QWEIR

•64 O.

QLOW

55000.

15.43

BAREA

7148.

TRAPEZOID
AREA
7248•

ELLC

1179.50

ELTRD

1188.00

\lEIRLN

o.



•
AGUA FRIA FREEWAY BRIDGE

19.000 13.59 1169.29
55000.0 .0 55000.0

.51 .00 14.87
.003671 440. 440.

*SECNO 20.900

3301 HV CHANGED MORE THAN HVINS

.00
.0

.00
440.

.00
.0

.000
o

1172.72
3699.7

.032
o

3.43
.0

.000
o

1.51
2453.9

.000
.00

.00
270.1

1155.70
296.70

1174.00
1174.00
9871.86

10168.55

20.900
55000.0

.51
.002124

15.93
.0

.00
200.

1171.13
55000.0

12.04
200.

.00
.0

.00
200.

.00
.0

.000
3

1173.38
4569.3

.032
o

2.25
.0

.000
o

.55
2472.9

.000
.00

.12
271.6

1155.20
331.12

1173.90
1172.90
9900.63

10231.74

CCHV= .100 CEHV= .300
*SECNO 24.890

DROP STRUCTURE BUILT IN CONJUCTION WITH 83rd AVENUE BRIDGE
SPF PROFILE MATCH WITH PROFILE BY COE &VAN Loo (DEC 1989)

24.890 16.69 1172.09 .00 .00 1174.15 2.07
55000.0 .0 55000.0 .0 .0 4769.2 .0

.52 .00 11.53 .00 .000 .032 .000
.001841 380. 380. 380. 2 0 0

.75
2513.6

.000
.00

.02
274.5

1155.40
329.35

1173.40
1173.40
9900.22

10229.57
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• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS l-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WiN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 24.900

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEl.CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

24.900 10.17 1172.07 1172.07 .00 1176.90 4.83 .02 .83 1172.40
55000.0 .0 55000.0 .0 .0 3118.8 .0 2514.2 274.5 1174.40

.52 .00 17.64 .00 .000 .032 .000 .000 1161.90 9907.22
.007329 6. 6. 6. 20 14 0 .00 326.46 10233.68

25AUG91 14:59:46

THIS RUN EXECUTED 25AUG91
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NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

Standard Project Flood-. SUMMARY PRINTOUT

SECNO SHtR

337.000 3.38

342.000 2.46

343.700 3.07

* 345.500 4.13

* 345.800 1.71

346.100 1.99

346.400 2.89

346.800 2.11

347.100 3.70

* 347.400 1.86

352.000 2.14

.* 358.000 2.57

365.000 2,.36

370.000 1.78

* 373.000 2.61

* 3n.000 2.37

384.000 2.65

25AUG91 14:59:46 PAGE 36

SECNO SHEAR

* 388.000 1.44

391.500 1.57

395.000 1.62

402.000 1.56

406.000 2.15

• 409.000 3.07

* 409.820 1.83

410.000 1.70



412.000 1.65

418.000 1.61

•• 423.000 1.66

428.000 1.42

434.000 1.20

440.000 1.85

445.500 1.~

* 449.100 4.06

* 451.000 2.:$8

* 457.000 .57

* 8.655 .61

* 8.731 1.89

8.807 1.88

* 8.883 3.66

* 8.978 .53

9.072 .48

.* 9.167 3.07

9.262* .50

25AUG91 14:59:46 PAGE 37

SECNO SHEAR

9.356 .78

* 9.451 3.04

* 9.546 1.09

* 9.641 3.15

* 9.735 4.02

* 9.783 4.00

* 9.786 4.09

* 9.832 1.62

9.850 1.32

_,-i. * 9.902 .32

-457.000 .57

* 14.500 2.09



19.000 2.86

20.900 1.83

• 24.890 1.66

* 24.900 4.37
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Standard Project Flood

SUMMARY PRINTOUT TABLE 105

SECNO CWSEL HL OLOSS TOPWID QLOB QCH QROB

._------------.----------------------------------------.--_._----------._--._-------._----
343.700 1128.53 .65 .23 354.11 .00 68000.00 .00

* 345.500 1128.67 .96 .39 339.75 .00 68000.00 .00

* 345.800 1133.10 1.46 .00 359.90 .00 68000.00 .00

346.100 1132.86 .04 .12 353.64 .00 68000.00 .00

------------------.--------------------------------------_._------------------------------
406.000 1152.26 .89 .22 410.87 .00 68000.00 .00

409.000 1152.28 1.00 .42 299.06 .00 68000.00 .00.* 409.820 1156.86 3.01 .00 280.43 .00 68000.00 .00

410.000 1157.14 .03 .02 312.87 .00 67999.99 .00

------------------------------------------------------------------------------------------
* 9.786 1200.43 .13 .01 212.80 .00 38000.00 .00

* 9.832 1204.42 .82 .29 289.30 .00 38000.00 .00

9.850 1206.53 1.n .00 293.00 .00 35866.59 2133.41

* 9.902 1208.31 .17 .15 1020.70 9919.63 24592.82 3487.55

-457.000 1169.48 .00 .00 756.44 .00 68000.00 .00

* 14.500 1168.65 .40 .53 330.55 .00 55000.00 .00

19.000 1169.29 1.51 .00 296.70 .00 55000.00 .00

20.900 1171.13 .55 .12 331.12 .00 55000.00 .00
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Standard Project Flood

••• SUMMARY PRINTOUT TABLE 150

Jv
SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH AREA .01K

337.000 .00 .00 .00 1112.40 69000.00 1126.48 .00 1129.91 42.06 14.86 4642.54 10639.4(



190.00 .00 .00 1117.30 68000.00 1128.67 1128.67 1134.09e*
342.000

343.700

345.500

510.00

180.00

.00

.00

.00 1114.80 68000.00 1128.42

.00 1115.80 68000.00 1128.53

.00 1131.77

.00 1132.66

31.80

41.78

61.81

14.70 4624.85 12059.08

16.30 4172.18 10520.62

18.68 3640.22 8649.48

* 345.800 40.00 1141.90 1134.30 1117.40 68000.00 1133.10 .00 1135.55 18.18 12.56 5414.30 15949.92

346.100

346.400

346.800

347.100

20.00 .00 .00 1117.50 68000.00 1132.86

40.00 1141.40 1136.00 1117.70 68000.00 1132.90

25.00 .00 .00 1118.10 68000.00 1132.94

30.00 1141.40 1135.80 1118.30 68000.00 1132.36

.00 1135.71

.00 1135.84

.00 1135.93

.00 1136.32

22.50

33.63

24.64

49.84

13.54 5020.37 14335.81

13.76 4943.18 11725.72

13.86 4905.22 13699.02

15.97 4259.20 9632.09

* 347.400 30.00 .00 .00 1118.20 68000.00 1133.90 .00 1136.54 21.12 13.06 5206.97 14795.90

352.000 460.00 .00 .00 1120.10 68000.00 1134.93 .00 1137.72 29.19 13.65 5636.46 12587.10

* 358.000 600.00

365.000 700.00

370.000 535.00

* 373.000 320.00

* 377.000 400.00

.00

.00

.00

.00

.00

.00 1123.60 68000.00 1136.63 1136.63 1139.75

.00 1123.40 68000.00 1139.39 1139.00 1142.06

.00 1123.40 68000.00 1141.60 .00 1143.61

.00 1124.10 68000.00 1142.11 1142.11 1145.03

.00 1127.40 68000.00 1144.44 1144.44 1147.13

35.32

29.88

25.85

37.20

35.40

14.96 6038.14 11442.68

14.51 6797.45 12438.95

12.40 7412.67 13375.77

15.10 6448.06 11149.36

14.31 6666.30 11429.14

384.000 660.00 .00 1129.40 68000.00 1146.06 1144.45 1150.04

e* 388.000 410.00

.00

.00 .00 1129.00 68000.00 1149.02 .00 1151.38

41.35

20.98

16.07 4397.08 10575.401

12.53 6006.98 14847.33

391.500 350.00

395.000 350.00

402.000 720.00

406.000 400.00

409.000 310.00

.00

.00

.00

.00

.00

.00 1130.10 68000.00 1149.93

.00 1131.30 68000.00 1150.59

.00 1132.90 68000.00 1151.87

.00 1134.30 68000.00 1152.26

.00 1133.60 68000.00' 1152.28

.00 1152.09

.00 1152.76

.00 1154.12

.00 1155.23

.00 1156.65

18.87

19.21

17.84

28.84

36.33

12.05 6551.52 15654.39

12.26 6436.57 15512.92

12.07 5803.43 16099.92

13.84 4912.99 12661.92

16.77 4054.85 11282.15

* 409.820

25AUG91

91.00 1163.50 1155.40 1135.60 68000.00 1156.86

14:59:46

.00 1159.66 16.29 13.43 5061.48 16847.05

PAGE 40

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH AREA .01K

410.000 20.00

412.000 210.00

418.000 520.00

423.000 520.00

428.000 500.00

.00

.00

.00

.00

.00

.00 1135.60 68000.00 1157.14

.00 1135.10 68000.00 1157.64

.00 1135.80 68000.00 1158.68

.00 1136.60 68000.00 1159.57

.00 1137.60 68000.00 1160.76

.00 1159.71

.00 1160.09

.00 1161.03

.00 1162.00

.00 1162.87

16.15

18.05

17.84

18.46

15.28

12.88 5280.37 16920.63

12.55 5419.83 16004.46

12.30 5527.72 16097.98

12.50 5438.71 15825.13

11.64 5843.73 17394.62

434.000 600.00 .00 .00 1138.10 68000.00 1161.97
'."".

.00 1163.74 12.89 10.67 6374.99 18939.~

440.000 610.00 .00 .00 1139.50 68000.00 1162.29 .00 1165.00 20.44 13.21 5147.49 15041.2C



445.500 560.00 .00 .00 1140.50 68000.00 1163.43 .00 1166.13 19.74 13.17 5163.31 15306.81

*

*

*

*

449.100

451.000

457.000

8.655

8.731

370.00

180.00

580.00

410.00

400.00

.00

.00

.00

.00

.00

.00 1145.30 68000.00 1163.01 1163.01 1168.31

.00 1149.50 68000.00 1165.95 .00 1169.26

.00 1152.10 68000.00 1169.48 .00 1170.28

.00 1156.50 38000.00 1169.80 .00 1170.61

.00 1158.00 38000.00 1169.33 .00 1171.71

62.75

30.41

7.36

9.10

33.57

18.47 3681.10 8584.18

14.62 4651.83 12332.08

7.20 9445.02 25065.89

7.21 5270.42 12594.08

12.37 3071.93 6558.46

8.807 470.00 .00 .00 1159.30 38000.00 1171.05 .00 1173.35 36.17 12.17 3121.55 6318.54

*

*

8.883 450.00

8.978 500.00

.00

.00

.00 1162.10 38000.00 1173.58 1173.58 1178.18

.00 1163.90 38000.00 1178.59 .00 1179.33

64.06

6.70

17.21 2207.77 4747.65

6.89 5511.62 14680.52

9.072 520.00 .00 .00 1165.40 38000.00 1179.03 .00 1179.69 6.79 6.49 5855.62 14587.88

*

*

9.167 520.00

9.262 500.00

.00

.00

.00 1168.30 38000.00 1180.80 1180.80 1184.39

.00 1170.80 38000.00 1184.78 .00 1185.47

68.89

6.79

15.21 2497.91 4578.34

6.63 5732.72 14580.34

9.356 490.00 .00 .00 1173.30 38000.00 1185.01 .00 1186.01 13.01 8.01 4745.85 10536.21

*

*

*

*

*

9.451 500.00

9.546 500.00

9.641 500.00

9.735 500.00

9.783 250.00

9.786 20.00

.00

.00

.00

.00

.00

.00

.00 1176.50 38000.00 1186.16 1186.16 1189.62

.00 1177.90 38000.00 1189.93 .00 1191.36

.00 1178.40 38000.00 1190.17 1190.17 1193.84

.00 1183.50 38000.00 1196.79 1196.79 1201.88

.00 1186.10 38000.00 1199.07 1199.07 1204.07

.00 1189.00 38000.00 1200.43 1200.43 1205.45

72.02

16.99

69.34

64.38

64.48

65.99

14.92 2547.42 4477.80

9.59 3962.74 9218.13

15.36 2473.36 4563.35

18.12 2097.23 4735.97

17.94 2118.20 4732.28

17.98 2113.85 4677.96

25AUG91

SECNO

14:59:46

XLCH ELTRD ELLC ELM!N Q CWSEL CRBIS EG· 10*KS VCH

PAGE 41

AREA .01K

* 9.832 225.00 .00 .00 1189.20 38000.00 1204.42 .00 1206.56 23.20 11.75 3235.25 7889.71

9.850 100.00 1207.50 1200.90 1190.00 38000.00 1206.53 .00 1208.33 15.26 11.02 3699.11 9728.36

* 9.902 260.00 .00 .00 1191.30 38000.00 1208.31 .00 1208.65 3.71 5.45 9641.24 19718.63

*

-457.000 550.00

14.500 340.00

.00

.00

.00 1152.10 68000.00 1169.48

.00 1153.90 55000.00 1168.65

.00 1170.28

.00 1171.21

7.36

25.85

7.20 9442.72 25059.57

12.85 4279.77 10817.43

19.000 440.00 1188.00 1179.50 1155.70 55000.00 1169.29

20.900 200.00 .00 .00 1155.20 55000.00 1171.13

24.890 380.00 .00 .00 1155.40 55000.00 1172.09

.00 1172.72

.00 1173.38

.00 1174.15

36.71

21.24

18.41

14.87 3699.70 9077.71

12.04 4569.26 11935.27

11.53 4769.21 12817.50

24.900

25AUG91

6.00

14:59:46

.00 .00 1161.90 55000.00 1172.07 1172.07 1176.90 73.29 17.64 3118.79 6424.51
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Standard Project Flood

SUMMARY PRINTOUT TABLE 150

•• SECNO Q C\lSEL OIFWSP OIFWSX OIFKWS TOPWIO XLCH

337.000 69000.00 1126.48 .00 .00 1099.98 360.22 .00

342.000 68000.00 1128.42 .00 1.94 .00 372.58 510.00

343.700 68000.00 1128.53 .00 .12 .00 354.11 180.00

* 345.500 68000.00 1128.67 .00 .14 .00 339.75 190.00

* 345.800 68000.00 1133.10 .00 4.42 .00 359.90 40.00

346.100 68000.00 1132.86 .00 - .24 .00 353.64 20.00

346.400 68000.00 1132.90 .00 .05 .00 342.39 40.00

346.800 68000.00 1132.94 .00 .04 .00 358.14 25.00

347.100 68000.00 1132.36 .00 -.58 .00 321.84 30.00

* 347.400 68000.00 1133.90 .00 1.53 .00 368.80 30.00

352.000 68000.00 1134.93 .00 1.03 .00 819.32 460.00

* 358.000 68000.00 1136.63 .00 1.70 .00 1179.47 600.00

• 365.000 68000.00 1139.39 .00 2.76 .00 1237.80 700.00

370.000 68000.00 1141.60 .00 2.21 .00 1316.63 535.00

* 373.000 68000.00 1142.11 .00 .51 .00 1217.80 320.00

* 377.000 68000.00 1144.44 .00 2.33 .00 1435.77 400.00

384.000 68000.00 1146.06 .00 1.62 .00 548.35 660.00

* 388.000 68000.00 1149.02 .00 2.96 .00 712.43 410.00

391.500 68000.00 1149.93 .00 .91 .00 921.56 350.00

395.000 68000.00 1150.59 .00 .66 .00 979.49 350.00

402.000 68000.00 1151.87 .00 1.27 .00 691.75 720.00

406.000 68000.00 1152.26 .00 .39 .00 410.87 400.00

409.000 68000.00 1152.28 .00 .03 .00 299.06 310.00

* 409.820 68000.00 1156.86 .00 4.57 .00 280.43 91.00

25AUG91 14:59:46 PAGE 43

• SECNO Q C\lSEL OIFWSP OIFWSX OIFKWS TOPWIO XLCH

410.000 68000.00 1157.14 .00 .28 .00 312.87 20.00

412.000 68000.00 1157.64 .00 .50 .00 394.45 210.00



418.000 68000.00 1158.68

423.000 68000.00 1159.57

428.000 68000.00 1160.76

434.000 68000.00 1161.97

440.000 68000.00 '162.29

445.500 68000.00 '163.43

.00

.00

.00

.00

.00

.00

1.04

.89

1.20

1.21

.32

1.14

.00 383.09 520.00

.00 377.34 520.00

.00 391.74 500.00

.00 428.54 600.00

.00 354.64 610.00

.00 347.89 560.00

* 449.100 68000.00 '163.01 .00 -.43 .00 355.31 370.00

* 451.000 68000.00 '165.95

* 868000.00 1169.48

* 8.655 38000.00 '169.80

.00

.00

.00

2.94

3.53

.32

.00 371.35 180.00

.00 756.62 580.00

.00 490.38 410.00

*

*

*

*

e*
*

*

*

*

*

*

8.731 38000.00 1169.33

8.807 38000.00 '171.05

8.883 38000.00 '173.58

8.978 38000.00 '178.59

9.072 38000.00 1179.03

9.167 38000.00 1180.80

9.262 38000.00 1184.78

9.356 38000.00 1185.01

9.451 38000.00 1186.16

9.546 38000.00 1189.93

9.641 38000.00 1190.17

9.735 38000.00 1196.79

9.783 38000.00 1199.07

9.786 38000.00 1200.43

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

-.47

1.72

2.53

5.01

.44

1.76

3.99

.23

1.15

3.77

.24

6.61

2.29

'.36

.00 340.14 400.00

.00 374.38 470.00

.00 241.25 450.00

.00 436.93 500.00

.00 514.55 520.00

.00 349.43 520.00

.00 487.36 500.00

.00 495.88 490.00

.00 376.98 500.00

.00 384.39 500.00

.00 339.50 500.00

.00 209.36 500.00

.00 213.15 250.00

.00 212.80 20.00

25AUG91

SECNO

14:59:46

Q CWSEL OIFWSP DIFWSX DIFKWS TOPWID XLCH

PAGE 44

* 9.832 38000.00 1204.42 .00 3.99 .00 289.30 225.00

•*

9.850 38000.00

* 2~2 38000.00

Gy 6BOOOoOO

14.500 55000.00

19.000 55000.00

1206.53

1208.31

1169.48

'168.65

1169.29

.00

.00

.00

.00

.00

2.12

1.78

-38.83

-.83

.64

.00 293.00

.00 1020.70

.00 756.44

.00 330.55

.00 296.70

100.00

260.00

550.00

340.00

440.00



20.900 55000.00 1171.13 .00 1.85 .00 331.12 200.00

24.890 55000.00 1172.09 .00 .95 .00 329.35 380.00

-e* 24.900 55000.00 1172.07 .00 -.02 .00 326.46 6.00

- 1
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SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNO= 345.500 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 345.500 PROFILE= 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 345.800 PROFILE= HYDRAULIC JUMP D.S.
WARNING SECNO= 345.800 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 347.400 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 358.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 358.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

CAUTI ON SECNO= 373.000 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 373.000 PROFILE= MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 377.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 377.000 .PROFILE= 1 MINIMUM SPECIFIC ENERGY

e WARNING SECNO= 388.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 409.820 PROFILE= 1 HYDRAULIC JUMP D.S.
WARNING SECNO= 409.820 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 449.100 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 449.100 PROFILE= MINIMUM SPECIFIC ENERGY

WARNING SECNO= 451.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 457.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 8.655 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
/

WARNING SECNO= 8.731 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 8.883 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 8.883 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY
CAUTI ON SECNO= 8.883 PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL

WARNING SECNO= 8.978 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 9.167 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 9.167 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 9.167 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

WARNING SECNO= 9.262 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE-. CAUTION SECNO= 9.451 PROFILE= CRITICAL DEPTH ASSUMED-.

CAUTION SECNO= 9.451 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 9.451 PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL

WARNING SECNO= 9.546 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1
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'. CAUTION SECNO= 9.641 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 9.641 PROFILE= MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 9.735 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 9.735 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 9.735 PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNO= 9.783 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 9.783 PROFILE= 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 9.786 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 9.786 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 9.786 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

WARNING SECNO= 9.832 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 9.902 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 14.500 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 24.900 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 24.900 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 24.900 PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL
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•
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1******************************************************
* ~ATER SURFACE PROFILES *
* VERSION OF SEPTEMBER 1988 *
* ERROR: 01,02,03,04 *

•..

** UPDATED: JUNE 1990 *
RUN DATE 28AUG91 TIME 17:28:10 *

******************************************************

x X XXXXXXX
X X X
X X X
XXXXXXX XXXX
X X X
X X X
X X XXXXXXX

XXXXX
X X
X
X

X
X X

XXXXX

XXXXX

**************************************~

* u.S. ARMY CORPS OF ENGINEERS
* THE HYDROLOGIC ENGINEERING CENTER ~

* 609 SECOND STREET, SUITE D
* DAVIS, CALIFORNIA 95616-4687
* (916) 756-1104
**************************************j

XXXXX
X X

X
XXXXX

X
X
XXXXXXX

END OF BANNER
1

28AUG91 17:28: 10

THIS RUN EXECUTED 28AUG91

PAGE

17:28: 10

•
**************************************************

HEC2 RELEASE DATED SEP 88 UPDATED JUN 1990

ERROR CORR - 01,02,03,04
MOO IFICATION •

**************************************************

11 NE~ RIVER - GRAND AVENUE TO SKUNK CK CONFLUENCE *91755C2.DAT*
T2 EXIST. CONDITION ~/CHIMP partially north &south of Thunderbird Road
T3 Standard Project Flood Analysis based on Apri l 1991 Topo Maps

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q ~SEL FQ

0 2 0.0042 26.5

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IB~ CHNIM ITRACE

-1 -1

J3 VARIABLE COOES FOR SUMMARY PRINTOUT

150 105 38 67 7 120

J6 IHLEQ ICOpy SUBDIV STRTDS RMILE

NC
QT•

0.045 0.045 0.035 0.1 0.3
1 69000

NEW RIVER CHANNELIZATION BY CORPS &ADOT ARE REFLECTED NEAR GRAND
AVENUE AND AGUA FRIA FREE~AY ON THE NE~ TOPOGRAPHIC MAPS BY THE
DISTRICT. THE MAPS ~RE PREPARED BY KAMINSKI-HUBBARD/KENNEY AERIAL
MAPPING COMPANY DATED APRIL 1991.
STATIONING ARE IN 100FT STATIONS FROM THE CONFLUENCE ~ITH AGUA FRIA



RIVER. (EXAMPLE 337.0= 33700 FT )
STARTING WATER SURFACE PER SPF DATA BY COE &VAN LOO DATED DEC 1989

X1 337.0 25 9806.7 10176.4
GR 1131.7 9493.4 1129.2 9508.8 1127.7 9524.0 1127.6 9594.4 1128.5 9624.7
GR 1128.5 9649.0 1129.3 9668.1 1130.6 9726.6 1130.8 9806.7 1113.2 9824.8-e GR 1113.3 9900.7 1112.8 10000.0 1113.0 10091.3 1112.4 10152.3 1130.2 10176.4

. .. GR 1130.5 10194.8 1131.6 10211.8 1131.3 10245.7 1127.4 10275.7 1127.2 10300.3
GR 1128.7 10319.6 1129.8 10337.2 1129.0 10357.5 1126.8 10377.8 1127.8 10409.0

NC 0.045 0.045 0.030 0.1 0.3
QT 1 68000
X1 342.0 25 9854.2 10234.6 500 520 510
X3 10
GR 1133.7 9502.7 1130.3 9525.2 1128.9 9546.7 1128.8 9568.7 1129.7 9616.7
GR 1130.2 9646.0 1129.2 9698.2 1130.8 9751.0 1132.0 9854.2 1114.8 9873.1
GR 1115.4 10000.0 1115.3 10034.1 1116.4 10047.3 1115.3 10084.9 1115.9 10125.9
GR 1114.8 10201.5 1119.2 10207.3 1118.9 10219.8 1131.8 10234.6 1131.7 10275.5
GR 1130.2 10279.7 1130.2 10307.0 1133.4 10319.0 1130.3 10359.9 1130.0 10424.3

1
28AUG91 17:28:10 PAGE 2

X1 343.7 22 9838.5 10202.7 140 220 180
X3 10
GR 1134.3 9495.7 1133.1 9514.6 1131.3 9538.0 1129.0 9555.2 1128.5 9567.5
GR 1130.0 9591.3 1130.9 9720.4 1132.4 9780.5 1132.8 9838.5 1116.6 9857.6
GR 1115.8 9939.8 1116.2 9952.9 1116.0 10000.0 1116.3 10049.5 1116.7 10118.0
GR 1116.1 10183.8 1133.1 10202.7 1132.8 10230.1 1131.9 10232.7 1131.8 10279.3 j
GR 1132.3 10346.7 1135.9 10355.6

X1 345.5 26 9812.0 10205.8 180 200 190
X3 0--e GR 1137.0 9542.6 1137.3 9559.7 1136.9 9659.0 1137.7 9680.8 1138.6 9687.1
GR 1138.8 9708.3 1135.7 9719.1 1137.1 9812.0 1133.8 9827.6 1134.3 9832.4
GR 1117.6 9857.2 1117.3 10000.0 1117.4 10163.5 1134.5 10189.3 1136.4 10205.8
GR 1137.6 10274.5 1138.1 10329.3 1138.3 10392.2 1137.6 10459.1 1136.7 10545.1
GR 1136.6 10652.0 1136.2 10746.7 1136.1 10840.7 1136.2 10933.7 1136.0 11040.2
GR 1135.4 11114.9

SB 1.1 1.56 2.9 330. 36.5 5279 1.0 1117.5 1117.3
GRAND AVENUE BRIDGE

X1 345.8 4. 9823.9 10186.1 40. 40. 40.
X2 1. 1134.3 1141.9
X3 10. 1140.5 1140.5
BT -Z. 9823.9 1141.9 1134.3 10186.1 1141.9 1134.3
GR 1134.3 9823.9 1117.4 9840. 1117.4 10170. 1134.3 10186.1

X1 346.1 25 9814.2 10210.4 20 20 20
X3 0
GR 1137.3 9459.0 1138.1 9535.2 1138.5 9618.8 1138.7 9632.2 1138.7 9718.2
GR 1138.9 9768.8 1138.3 9814.2 1134.6 9830.5 1117.8 9855.1 1117.7 10000.0
GR 1117.5 10162.5 1134.2 10188.8 1137.7 10210.4 1138.3 10242.3 1138.1 10329.0
GR 1138.4 10409.8 1138.5 10463.3 1137.5 10618.2 1137.1 10728.9 1137.3 10761.5
GR 1137.9 10798.1 1137.6 10857.6 1137.1 10887.1 1137.3 10978.0 1136.9 11118.0

X1 346.4 21. 9823. 10187.1 40. 40. 40.
BT -4. 9823. 1141.4 1136.0 9942. 1141.4 1135.8 9947. 1141.4 1134.9
BT 10187. 1141.4 1134.9
GR 1136. 9823. 1117.7 9840. 1117.7 9885. 1135.8 9885.1 1135.8 9886.

... GR 1117.7 9886.1 1117.7 9941. 1135.8 9942. 1134.9 9947. 1117.7 9948.-e GR 1117.7 10061. 1134.9 10062. 1134.9 10067. 1117.7 10068. 1117.7 10121.
GR 1134.9 10122. 1134.9 10127. 1117.7 10128. 1117.7 10170. 1135. 10187.
GR 1141. 10187.1

ET 9.1 9827.0 10187.3



X1 346.8 34 9827.0 10187.3 25 25 25
X3 0
GR 1136.7 9443.5 1136.7 9494.7 1137.1 9553.7 1136.8 9633.5 1136.6 9682.2
GR 1136.6 9722.1 1138.2 9744.6 1136.4 9753.1 1135.1 9805.3 1134.3 9816.7

.• GR
1134.2 9827.0 1118.1 9854.6 1118.2 9898.0 1118.3 10000.0 1118.1 10016.8

. GR 1118.1 10082.6 1118.5 10160.8 1131.8 10187.3 1131.9 10214.8 1132.7 10231.4
. GR 1131.3 10291.7 1131.7 10337.0 1132.3 10400.5 1132.0 10478.8 1131.8 10535.8

GR 1132.2 10611.2 1132.7 10686.6 1133.4 10745.5 1133.9 10801.8 1134.7 10859.6
GR 1135.4 10938.7 1136.6 10976.5 1137.1 11037.9 1136.6 11169.3

1
28AUG91 17:28: 10 PAGE 3

X1 347.1 22. 9823. 10187.1 30. 30. 30.
BT -4. 9823. 1141.4 1135.8 9940. 1141.4 1135.8 9947. 1141.4 1134.9
BT 10187. 1141.4 1134.9
GR 1141. 9823. 1136. 9823.1 1118.3 9840. 1118.3 9882. 1135.8 9882.1
GR 1135.8 9889. 1118.3 9889.1 1118.3 9937. 1135.8 9940. 1134.9 9947.
GR 1118.3 9950. 1118.3 10057. 1134.9 10058. 1134.9 10069. 1118.3 10070.
GR 1118.3 10117. 1134.9 10120. 1134.9 10129. 1118.3 10130. 1118.3 10170.
GR 1135. 10187. 1141. 10187.1

ET 9.1 9825.5 10194.3
X1 347.4 37 9825.5 10194.3 30 30 30
X3 0
GR 1137.3 9438.3 1135.9 9463.5 1133.2 9489.9 1132.3 9547.2 1133.1 9596.8
GR 1132.6 9686.4 1132.5 9757.7 1131.8 9794.0 1131.9 9825.5 1118.3 9855.6
GR 1118.6 9912.5 1119.3 9950.8 1118.9 10000.0 1118.9 10003.6 1118.4 10058.9
GR 1119.1 10071.6 1118.4 10122.3 1119.2 10129.5 1118.2 10164.3 1131.5 10194.3
GR 1131.8 10208.3 1136.7 10237.5 1133.4 10321.5 1131.6 10390.5 1131.7 10436.6
GR 1132.1 10510.7 1132.4 10556.8 1132.6 10614.6 1133.1 10664.1 1134.0 10728.2

• GR
1136.1 10807.7 1137.1 10864.9 1137.4 10923.4 1138.4 10955.1 1139.5 11001.3

GR 1139.1 11082.5 1138.3 11124.7

ET 9.1 9404.3 10652.7
X1 352.0 53 9824.6 10232.3 430 520 460
GR 1122.6 9327.5 1123.6 9336.7 1133.2 9380.8 1137.6 9404.3 1134.2 9429.7
GR 1133.4 9448.6 1132.6 9457.6 1132.5 9491.6 1132.8 9530.2 1133.3 9568.2
GR 1133.8 9603.6 1133.1 9616.7 1133.4 9665.7 1133.6 9681.2 1132.0 9694.4
GR 1132.0 9752.4 1131.8 9784.7 1132.5 9792.7 1132.8 9812.6 1133.4 9824.6
GR 1121.9 9836.2 1121.9 9858.9 1121.8 9922.0 1122.4 9951.9 1122.5 10000.0
GR 1123.1 10046.5 1122.1 10082.6 1121.3 10116.1 1120.6 10137.4 1121.0 10148.9

-GR 1120.1 10165.4 1121.9 10170.9 1121.9 10178.2 1126.7 10186.9 1126.7 10197.8
GR 1132.3 10205.8 1132.6 10220.1 1134.5 10232.3 1135.7 10263.1 1136.7 10318.0
GR 1137.5 10361.1 1138.0 10404.6 1138.4 10472.8 1139.8 10538.6 1140.2 10589.3
GR 1140.7 10652.7 1137.2 10683.8 1131.8 10702.6 1128.0 10725.6 1128.4 10733.0
GR 1140.6 10752.3 1140.0 10760.5 1140.1 10899.4

ET 9.1 9400.7 10700.0
BEGIN CHANNEL IMPROVEMETS, BOTTOM=270 Ft, SIDE SLOPES=3(H):1(V)

X1 358.0 57 9828.2 10175.7 610 600 600

C:~cU 10000 ·1 1 1 330
GR 1137.3 9364.0 1137.6 9365.5 1137.5 9378:0 1138.8 9400.7 1135.0 9430.2
GR 1133.8 9446.8 1134.7 9471.1 1135.5 9507.4 1134.6 9530.6 1135.0 9577.3
GR 1134.6 9640.8 1134.0 9708.2 1133.6 9753.1 1134.0 9784.8 1133.8 9828.2
GR 1124.9 9836.8 1124.7 9859.5 1123.7 9875.7 1123.6 9938.8 1124.5 10000.0
GR 1125.4 10032.0 1125.1 10083.7 1126.0 10119.6 1125.3 10165.4 1133.6 10175.7
GR 1133.6 10204.5 1133.1 10269.3 1133.8 10297.5 1133.4 10335.9 1133.9 10357.1
GR 1133.5 10378.0 1133.8 10415.2 1133.4 10447.5 1133.8 10484.1 1136.1 10504.6

•• GR 1133.8 10532.0 1136.1 10554.4 1137.1 10593.2 1134.9 10609.0 1137.4 10623.2
GR 1137.2 10721.0 1138.4 10733.7 1138.6 10798.9 1139.5 10828.0 1140.4 10955.0
GR 1140.2 11000.6 1141.1 11035.1 1142.8 11121.7 1140.5 11148.0 1140.6 11223.2
GR 1143.7 11240.1 1141.8 11269.0 1142.6 11355.3 1130.4 11385.4 1130.7 11400.7
GR 1140.1 11422.7 1140.8 11500.1

1
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ET 9.1 9418.2 10500.0
···.• X1 365.0 69 9817.7 10112.7 690 700 700

. Cl -1 3 3 270
GR 1147.1 9418.2 1147.0 9427.9 1138.3 9467.1 1134.3 9503.9 1137.8 9521.1
GR 1135.9 9541.5 1135.8 9637.5 1135.3 9728.8 1134.7 9750.7 1135.1 9760.0
GR 1134.9 9796.6 1134.2 9817.7 1126.6 9831.7 1125.7 9863.2 1126.0 9878.9
GR 1127.0 9892.6 1132.2 9905.0 1128.0 9917.0 1129.7 9925.5 1128.7 9937.5
GR 1126.2 9956.6 1123.7 9961.6 1123.7 10000.0 1123.4 10031.3 1124.6 10045.1
GR 1127.1 10057.0 1126.0 10062.0 1127.0 10084.7 1135.1 10112.7 1131.8 10130.5
GR 1134.2 10189.4 1134.0 10209.8 1134.8 10232.3 1135.2 10270.7 1135.1 10349.9
GR 1136.6 10358.7 1137.2 10420.6 1137.6 10469.6 1138.6 10520.1 1138.4 10610.8
GR 1137.8 10670.9 1138.4 10676.2 1138.3 10700.0 1137.9 10702.2 1138.0 10734.1
GR 1139.1 10742.3 1137.9 10751.4 1137.9 10782.4 1138.3 10785.8 1138.6 10809.7
GR 1137.0 10822.5 1137.5 10940.0 1137.6 11099.3 1138.1 11232.6 1138.4 11301.0
GR 1139.4 11330.9 1138.8 11358.4 1140.0 11391.3 1140.8 11405.3 1140.9 11437.6
GR 1140.3 11439.3 1140.3 11480.7 1141.0 11491.5 1140.3 11501.0 1140.8 11539.3
GR 1141.2 11543.4 1141.6 11574.5 1140.9 11584.9 1141.6 11642.5

ET 9.1 9424.4 10780.0
X1 370.0 84 9814.5 10225.7 550 530 535
Cl -1
GR 1148.6 9424.4 1145.5 9444.9 1138.1 9479.9 1138.1 9503.5 1138.1 9532.0
GR 1138.1 9553.5 1138.1 9566.6 1138.1 9588.6 1140.6 9617.5 1137.9 9647.0
GR 1138.4 9668.2 1137.4 9735.8 1138.1 9754.8 1137.9 9779.3 1137.2 9792.4
GR 1138.0 9814.5 1136.5 9837.0 1132.3 9850.2 1132.7 9862.8 1130.9 9895.5
GR 1130.6 9934.5 1128.1 9970.0 1123.4 9980.0 1123.4 10000.0 1123.5 10011.2
GR 1127.2 10024.1 1127.9 10035.4 1127.8 10059.5 1128.4 10074.6 1127.9 10111.7
GR 1128.9 10125.0 1133.6 10150.9 1135.2 10173.3 1135.4 10210.0 1137.8 10225.7

• GR
1138.1 10270.1 1137.6 10295.0 1137.4 10313.1 1136.9 10318.0 1137.6 10331.1

GR 1137.5 10352.5 1134.9 10392.1 1134.2 10397.7 1137.0 10427.2 1137.5 10453.1
GR 1135.8 10469.3 1137.4 10508.1 1139.2 10536.3 1138.4 10540.2 1138.7 10567.9
GR 1138.8 10597.3 1140.7 10611.3 1140.6 10688.3 1141.2 10711.2 1141.4 10766.8
GR 1141.0 10809.5 1141.2 10841.3 1140.9 10890.6 1140.1 10954.1 1140.5 10959.1
GR 1140.5 10981.2 1140.1 10983.0 1140.3 11013.7 1141.3 11024.6 1140.3 11030.5
GR 1140.4 11061.2 1140.8 11064.9 1141.2 11086.5 1140.2 11092.1 1140.2 11178.5
GR 1140.9 11195.8 1140.3 11317.2 1140.4 11363.6 1142.1 11399.0 1142.7 11444.0
GR 1143.5 11460.3 1143.9 11504.8 1144.3 11537.6 1144.3 11636.3 1144.7 11643.8
GR 1144.8 11656.6 1144.2 11658.3 1145.2 11739.8 1144.4 11802.3

ET 9.1 9399.5 . 10200.0
X1 373.0 66 9834.2 10155.4 320 330 320
Cl -1
GR 1148.7 9399.5 1144.9 9420.7 1140.7 9452.2 1140.7 9470.0 1140.7 9497.4
GR 1140.7 9509.1 1139.7 9613.1 1139.0 9681.4 1138.3 9748.3 1138.3 9m.7
GR 1138.0 9811.6 1139.0 9834.2 1134.6 9854.2 1133.0 9882.9 1131.6 9890.4
GR 1131.8 9920.2 1129.6 9950.3 1126.5 9973.2 1124.1 10000.0 1124.1 10007.9
GR 1128.0 10026.2 1129.3 10062.1 1130.8 10110.8 1137.7 10135.2 1139.2 10155.4
GR 1139.2 10195.5 1139.5 10269.1 1138.7 10336.0 1138.9 10391.5 1138.8 10466.4
GR 1137.8 10505.0 1134.9 10529.8 1134.6 10562.7 1139.3 10603.2 1140.3 10628.7
GR 1140.5 10652.2 1142.4 10660.7 1142.2 10724.7 1142.4 10793.0 1142.6 10862.0
GR 1142.3 10933.0 1142.5 10991.4 1141.9 11039.2 1141.3 11041.2 1141.8 11065.1
GR 1142.7 11072.2 1141.5 11076.9 1141.2 11101.3 1141.7 11108.1 1141.9 11121.2
GR 1141.1 11122.5 1141.1 11131.7 1143.5 11152.5 1143.3 11205.5 1143.0 11218.6

1
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GR 1145.5 11471.1 1143.8 114n.4 1143.8 11484.2 1141.9 11500.8 1142.2 11545.1
GR 1144.4 11564.5

ET 9.1 9831.5 10210.0



X1 377.0 56 9831.5 10197.8 400 390 400
CI -1
GR 1148.1 9323.8 1139.5 9371.8 1139.6 9424.7 1140.3 9437.8 1140.6 9507.9
GR 1140.9 9541.5 1140.0 9592.5 1140.3 9616.5 1140.3 9630.8 1140.3 9648.3

e GR 1140.3 9662.4 1140.3 9690.9 1140.3 9761.1 1140.9 9799.5 1142.3 9831.5
GR 1137.6 9860.5 1132.6 9888.6 1131.5 9909.6 1129.2 9948.3 1127.4 9984.8
GR 1128.0 10000.0 1128.6 10026.3 1129.4 10048.0 1133.3 10085.0 1137.5 10118.2
GR 1140.6 10166.0 1142.4 10197.8 1142.3 10244.2 1143.1 10258.0 1143.0 10272.4
GR 1138.8 10278.4 1143.3 10290.2 1143.6 10321.3 1143.3 10427.9 1143.1 10490.9
GR 1143.0 10621.9 1143.1 10713.0 1143.6 10770.9 1143.6 10844.7 1143.0 10881.3
GR 1142.3 10883.2 1143.0 10910.7 1144.1 10917.8 1142.8 10923.7 1142.9 10950.1
GR 1142.9 10957.0 1143.0 11001.8 1142.7 11020.9 1143.5 11034.6 1144.1 11057.6
GR 1143.2 11065.6 1144.3 11118.8 1142.9 11134.0 1142.6 11193.4 1144.8 11219.5
GR 1145.3 11239.0

ET 9.1 9822.7 10210.0
X1 384.0 65 9822.6 10236.5 670 660 660
CI -1
GR 1149.8 9169.7 1141.4 9211.0 1140.9 9236.1 1139.6 9250.3 1142.0 9288.4
GR 1144.1 9319.4 1144.5 9365.6 1143.8 9446.0 1143.4 9496.6 1143.9 9511.4
GR 1144.0 9571.7 1143.9 9607.8 1144.6 9626.6 1144.4 9682.8 1144.7 9744.7
GR 1144.4 9807.4 1147.4 9822.6 1144.3 9834.5 1141.8 9859.8 1137.6 9891.4
GR 1132.0 9912.0 1129.4 9925.8 1130.7 9943.0 1130.3 9978.0 1129.9 10000.0
GR 1130.2 10049.2 1129.8 10074.5 1130.4 10085.5 1130.7 10104.5 1135.3 10132.5
GR 1144.9 10175.6 1145.7 10191.7 1147.0 10205.1 1147.7 10236.5 1147.7 10272.7
GR 1147.2 10300.9 1146.0 10340.8 1146.5 10357.2 1146.7 10408.5 1145.7 10440.8
GR 1145.3 10472.9 1144.3 10538.9 1144.6 10580.9 1145.0 10587.3 1145.6 10604.4
GR 1144.9 10606.0 1145.4 10630.6 1146.1 10637.7 1145.1 10643.2 1145.1 10667.0
GR 1145.5 10670.1 1145.4 10686.9 1144.1 10707.0 1144.8 10740.0 1145.4 10789.8
GR 1146.0 10935.7 1146.6 11011.0 1147.5 11160.5 1147.6 11289.9 1148.3 11361.6
GR 1148.4 11453.1 1147.9 11504.0 1148.4 11531.7 1148.5 11560.4 1155.9 11583.3

ET 9.1 9799.9 10210.0e X1 388.0 81 9799.5 10277.2 420 400 410
CI -1
GR 1151.8 9031.9 1145.5 9067.7 1145.6 9119.1 1144.5 9122.2 1146.5 9127.9
GR 1145.0 9132.5 1144.8 9172.2 1144.7 9235.8 1142.0 9281.2 1146.1 9312.1
GR 1146.8 9330.0 1146.5 9348.6 1145.9 9395.0 1146.1 9465.1 1145.8 9524.3
GR 1146.5 9549.9 1146.2 9574.3 1145.6 9616.8 1145.7 9663.4 1142.4 9675.0
GR 1140.5 9691.7 1150.1 9715.5 1148.4 9720.4 1148.2 9768.8 1148.0 9793.5
GR 1150.5 9799.5 1146.4 9807.2 1143.6 9833.3 1137.1 9880.8 1129.0 9918.8
GR 1129.8 9940.4 1132.6 9948.0 1130.2 9956.3 1131.2 9978.1 1131.4 10000.0
GR 1131.0 10061.6 1130.3 10065.8 1130.3 10096.2 1131.6 10106.4 1132.1 10114.5
GR 1141.6 10146.5 1147.1 10172.2 1147.6 10197.5 1151.4 10206.2 1152.2 10277.2
GR 1152.2 10277.3 1151.4 10309.3 1149.4 10346.9 1148.1 10392.6 1147.6 10440.5
GR 1146.7 10492.2 1145.3 10589.6 1144.1 10600.9 1145.7 10617.9 1146.7 10650.5
GR 1143.8 10661.2 1146.0 10674.5 1146.0 10695.2 1145.3 10696.6 1145.9 10728.0
GR 1146.8 10736.2 1146.1 10744.6 1146.1 10774.6 1146.6 10785.0 1146.6 10800.0
GR 1146.0 10804.0 1146.7 10869.0 1146.3 10900.6 1146.7 10928.1 1143.1 10950.2
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GR 1143.2 10960.0 1145.0 10970.3 1146.7 10998.8 1146.9 11027.1 1147.8 11075.5
GR 1147.0 11120.4 1146.4 11189.1 1145.8 11255.2 1148.7 11270.1 1149.4 11315.1
GR 1149.3 11360.6

ET 9.1 9m.9 10210.0
X1 391.5 80 9m.5 10182.7 350 350 350
CI -1

e GR 1152.5 8934.9 1147.0 8966.0 1146.9 9019.2 1146.4 9037.0 1146.5 9209.6
GR 1148.0 9214.3 1146.4 9217.5 1148.7 9222.4 1146.7 9227.3 1146.5 9273.3
GR 1146.6 9330.0 1146.9 9357.3 1144.0 9367.0 1144.2 9387.7 1143.6 9421.9
GR 1147.6 9441.8 1147.8 9467.9 1147.4 9511.4 1146.6 9531.6 1147.7 9543.9
GR 1150.2 9550.0 1149.9 9606.2 1149.4 9669.5 1149.2 9733.6 1149.1 9763.3
GR 1152.9 9m.5 1147.5 9783.3 1144.2 9818.9 1137.9 9874.3 1131.7 9916.6



GR 1130.1 9959.7 1130.6 9980.0 1131.2 10000.0 1131.7 10018.5 1131.1 10045.2
GR 1131.6 10054.3 1131.0 10089.5 1132.3 10101.0 1139.2 10128.5 1147.2 10158.6
GR 1147.9 10182.7 1145.7 10207.7 1146.7 10231.7 1147.6 10325.1 1147.9 10341.7
GR 1148.6 10393.4 1147.8 10564.7' 1147.7 10660.2 1147.5 10683.9 1148.9 10742.6
GR 1148.7 10797.9 1148.9 10824.0 1146.5 10832.2 1146.6 10867.9 1148.1 108n.4• GR 1147.8 10900.2 1147.3 10902.3 1147.9 10935.8 1148.7 10946.1 1147.9 10951.9
GR 1147.9 10984.5 1148.4 10992.5 1149.1 11019.5 1148.5 11060.2 1148.5 11074.2
GR 1148.9 11113.4 1148.1 11150.6 1148.6 11191.2 1148.0 11229.4 1148.8 11270.8
GR 1149.2 11282.7 1149.4 11297.2 1149.1 11315.7 1149.3 11319.3 1149.5 11351.8
GR 1148.9 11353.2 1148.8 11373.7 1149.3 11398.9 1149.7 11400.2 1149.8 11434.7

ET 9.1 9799.7 10180.0
X1 395.0 67 9799.6 10178.3 340 360 350
CI -1
GR 1153.7 8887.7 1148.3 8920.2 1147.9 9074.9 1148.0 9181.0 1147.8 9289.8
GR 1147.9 9308.8 1149.8 9311.2 1147.5 9313.9 1150.3 9321.2 1149.2 9366.5
GR 1149.6 9429.8 1148.7 9475.3 1145.9 9483.1 1146.1 9533.4 1150.6 9552.5
GR 1151.1 9581.0 1151.0 9638.7 1151.1 9708.1 1150.4 9735.8 1150.3 9n2.7
GR 1148.7 9799.6 1145.8 9827.3 1144.6 9848.7 1134.4 9910.7 1132.8 9953.3
GR 1131.3 9964.9 1131.5 10000.0 1131.7 10006.5 1132.5 10022.5 1132.0 10080.0
GR 1133.3 10085.7 1132.8 10090.5 1136.3 10111.1 1137.1 10126.6 1148.4 10178.3
GR 1148.7 10195.0 1135.5 10212.1 1136.1 10230.2 1149.4 10247.7 1149.6 10288.2
GR 1149.1 10326.7 1148.0 10350.4 1149.5 10403.2 1148.2 10608.4 1151.1 10630.0
GR 1150.0 10643.2 1149.7 10658.2 1148.5 10670.1 1150.6 10718.1 1150.8 10727.8
GR 1149.7 10742.8 1148.8 10808.3 1149.4 10868.2 1149.9 10943.3 1149.7 10999.3
GR 1149.3 11088.9 1149.8 11115.0 1149.3 11136.0 1148.8 11138.0 1149.1 11165.6
GR 1150.3 11176.1 1150.3 11176.3 1149.6 11180.7 1149.8 11208.8 1150.1 11212.7
GR 1150.4 11286.2 1150.1 11345.6

ET 9.1 9755.0 10200.0
END CHANNEL IMPROVEMENTS

X1 402.0 57 9755.3 10166.7 725 710 720
CI .01• GR 1156.1 8564.0 1156.6 8588.7 1155.3 8592.9 1154.6 8602.9 1154.9 8614.7
GR 1156.8 8622.1 1155.0 8695.1 1152.0 8719.7 1151.7 8756.8 1152.1 8763.3
GR 1152.1 8n6.0 1150.9 8784.0 1150.3 9057.8 1148.5 9063.5 1152.4 9073.9
GR 1150.3 9082.4 1151.3 9090.1 1150.8 9119.9 1149.3 9128.6 1151.0 9138.7
GR 1151.2 9274.8 1152.1 9363.6 1152.3 9424.7 1152.5 9520.4 1153.1 9550.9
GR 1153.1 9610.9 1153.3 9703.3 1153.9 9722.3 1153.6 9755.3 1143.4 9814.8
GR 1134.8 9871.3 1135.0 9889.8 1133.6 9896.9 1133.8 9938.5 1133.8 10000.0
GR 1132.9 10061.1 1134.2 10066.8 1133.3 10073.9 1133.2 10085.0 1134.5 10092.4
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GR 1141.3 10122.0 1150.8 10166.7 1151.6 10209.3 1152.0 10251.6 1151.2 10280.9
GR 1150.6 10284.2 1151.0 10350.0 1151.1 10416.1 1151.9 10479.1 1151.2 10510.3
GR 1151.3 10546.0 1151.5 10581.4 1140.8 10606.4 1140.8 10614.2 1145.8 10626.9
GR 1151.0 10647.8 1150.6 10723.4

ET 9.1 9m.3 10234.6
X1 406.0 38 9m.6 10212.3 410 390 400
GR 1161.1 8418.3 1161.0 8425.0 1158.6 8441.3 1159.4 8452.7 1161.2 8462.3
GR 1158.2 8547.6 1153.2 8586.3 1152.9 8609.8 1152.7 8836.4 1152.9 8975.7
GR 1154.3 8978.5 1151.5 8983.0 1154.0 8987.1 1153.6 8998.2 1153.9 9028.2
GR 1154.1 9132.8 1153.5 9172.2 1154.1 9237.3 1153.5 9340.8 1150.7 9353.2
GR 1153.8 9370.1 1154.8 9483.4 1155.9 9672.5 1155.6 9712.9 1156.2 9743.7
GR 1155.5 9m.6 1142.2 9846.7 1134.4 9896.8 1135.5 9902.3 1135.5 9961.2
GR 1134.3 10000.0 1134.7 10061.2 1136.1 10083.7 1143.2 10116.0 1149.5 10152.3
GR 1151.0 10196.1 1154.3 10212.3 1154.5 10234.6

• ET 9.1 9800.3 10199.2
X1 409.0 70 9834.6 10199.2 380 275 310
GR 1160.2 8134.3 1159.8 8153.9 1159.7 8178.5 1159.9 8184.4 1161.2 8215.1
GR 1157.7 8250.1 1157.6 8307.5 1156.0 8314.6 1155.7 8425.3 1155.4 8452.9
GR 1155.3 8573.1 1154.7 8668.0 1154.8 8731.2 1156.0 8735.7 1153.3 8739.2



GR 1155.9 8743.6 1154.3 8752.3 1153.3 8854.7 1153.2 8898.2 1154.4 8958.4
GR 1154.3 9052.4 1154.1 9156.8 1153.3 9212.4 1152.9 9316.4 1152.9 9385.8
GR 1152.9 9436.4 1150.6 9453.5 1150.6 9468.5 1151.4 9526.8 1152.5 9561.9
GR 1156.5 9577.0 1156.5 9613.3 1158.8 9684.3 1159.1 9771.4 1160.0 9834.6
GR 1159.9 9839.6 1146.0 9884.0 ~133.6.-_ 9915.7 1135,7 9933.5 1135.9 10000.0.GR 1135.9 10100.5 1145.1 10139.0 1155.1 101n.4 1157.5 10199.2 1155.8 10219.5

- . GR 115;'4 10252.2 1152.6 10301.4 1152.5 10344.8 1155.0 10358.9 1155.6 10446.3
GR 1155.9 10509.9 1152.3 10520.4 1151.8 10579.2 1152.7 10622.3 1153.0 10692.5
GR 1152.4 10776.6 1152.3 10848.0 1146.8 10870.5 1151.7 10891.8 1151.2 10934.3
GR 1151.2 11011.0 1151.2 11108.6 1150.9 11211.5 1151.3 11310.1 1151.4 11389.4
GR 1151.2 11433.5 1151.8 11449.1 1152.0 11481.8 1154.2 11549.2 1158.5 11586.2

ET 9.1 9800.0 10148.0
S8 1.05 1.56 2.9 0 167.33 18 3913.31 2.44 1135.6 1135.2

THUNDER BIRD ROAD BRIDGE
Xl 409.82 35 9852 10148 91 91 91 0.0
X2 0 0 1 1155.4 1163.5 0 .Q 0 .89 0
BT -5 9852 1163.7 ('155.3 9922 1163.5 1'155.6 9997 1163.3 1155.6.
BT loon 1163.1 1155.4 10148 1163.0 1154.6

~.~,.~

GR 1161.7 8100 1160.2 8300 1159.0 8500 1157.8 8no 1157.3 8920
GR 1157.2 8930 1156.5 9140 1156.7 9370 1158 9500 1160 9600
GR 1161.5 9852 1138 9890 1136 9900 1135.9 9922 1135.9 9923

GR 1135.9 9927 1135.9 9928 1135.8 9997 1135.7 9998 1135.7 10002
GR 1135.6 10003 1135~8 loon 1135 •., 10073 1135.7 10077 1135.6 10078
GR '---IT36 10095 1160.6 10148 1160 10260 1158 10380 ~ 10470
GR 1154 10570 1152 10700 1150.4 10880 1151.7 11380 1151.9 11730

ET 9.1 9807.0 10166.6
Xl 410.0 57 9833.4 10166.6 20 20 20
X3 0
GR 1158.5 8597.1 1158.4 8616.2 1158.0 8651.2 1157.2 8711.4 1156.6 8751.2
GR 1156.3 8874.1 1154.1 8884.4 1155.8 8898.6 1155.3 8901.1 1154.9 8942.6
GR 1155.7 8952.3 1156.2 9020.9 1156.4 9073.5 1155.8 9145.6 1155.5 9169.5.1
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GR 1156.0 9187.8 1155.7 9244.8 1155.0 9261.6 1155.9 9281.2 1154.3 9343.2
GR 1153.9 9424.4 1153.7 9508.1 1152.8 9566.5 1152.2 9617.9 1153.6 9656.5
GR 1153.9 9n3.0 1154.0 9732.1 1156.1 9768.2 1158.9 9807.3 1159.4 9833.4
GR 1159.3 9843.7 1135.6 9898.5 1136.1 10000.0 1137.1 10092.1 1136.3 10097.6
GR 1152.5 10139.6 1156.8 10156.8 1157.5 10166.6 1155.3 10190.9 1154.1 10415.2
GR 1153.7 10512.0 1153.0 10615.8 1152.5 10692.0 1152.0 10740.3 1151.4 10832.6
GR 1151.7 10885.2 1150.1 10902.5 1149.4 10905.5 1149.9 10945.2 1149.6. 10982.0
GR 1150.2 10984.7 1150.2 11001.1 1151.8 11002.7 1151.9 11056.2 1151.7 11090.2
GR 1151.8 11280.8 1152.1 11452.3

ET 9.1 9800.3 10230.0
BEGIN CHANNEL IMPROVEMENTS, BOTTOM=278 Ft, SIDE SLOPES=3(H):1CV)

Xl 412.0 64 9833.8 10202.8 170 290 210
CI 10015 1136.2 0 3 3 200
GR 1160.0 8285.3 1160.3 8343.2 1159.7 8361.3 1160.9 8364.7 1159.7 8368.3
GR 1159.5 8387.7 1157.5 8397.7 1158.3 8403.0 1157.6 8493.1 1156.5 8561.2
GR 1156.2 8594.1 1158.2 8655.8 1158.7 8691.4 1157.8 8731.5 1158.0 8m.5
GR 1157.2 8798.5 1156.6 8827.8 1156.7 8910.4 1157.1 8950.6 1153.9 8961.2
GR 1156.1 8973.8 1155.2 8976.7 1154.9 9018.2 1155.8 9027.0 1156.4 9063.0
GR 1156.5 9150.5 1156.3 9189.1 1155.9 9222.6 1155.6 9244.1 1155.8 9291.8
GR 1155.7 9338.8 1156.1 9357.8 1153.9 9383.5 1154.3 9473.7 1154.0 9565.1
GR 1153.7 9627.1 1152.1 9675.8 1153.9 9693.2 1154.1 9765.8 1157.6 9798.7
GR 1158.1 9821.3 1158.1 9833.8 1151.1 9863.5 1141.5 9896.3 1135.4 9923.2

: .• GR 1135.1 9966.3 1136.9 10000.0 1137.9 10020.9 1137.9 10039.2 1136.0 10050.3
.- ".·0

GR 1137.2 10081.2 1143.1 101" .3 1153.3 10159.8 1156.0 10187.6 1157.6 10202.8
GR 1157.3 10280.7 1156.8 103n.5 1156.4 10474.9 1155.9 10597.2 1155.7 10677.3
GR 1154.9 10731.5 1155.4 10769.0 1154.7 10842.0 1155.1 10891.5

ET 9.1 9770.0 10250.0



Xl 418.0 60 9770.0 10204.3 500 560 520
CI 9990 1136.53 0 3 3 278 1165.0
GR 1159.8 8429.5 1159.8 8455.6 1159.4 8494.3 1161.3 8498.2 1159.6 8503.7
GR 1159.3 8522.3 1158.3 8531.1 1156.8 8685.3 1156.3 8736.1 1157.3 8775.3

• GR 1158.1 8794.0 1158.3 8871.3 1157.8 8924.9 1157.6 8984.2 1156.8 8988.4
GR 1157.4 8993.2 1156.8 9063.6 1156.3 9111.3 1156.5 9158.8 1156.3 9208.2
GR 1157.3 9216.2 1157.3 9275.7 1156.7 9311.7 1157.6 9379.1 1157.4 9413.3
GR 1155.5 9423.3 1155.6 9436.6 1157.5 9447.5 1158.4 9545.9 1158.2 9595.6
GR 1156.3 9602.4 1156.5 9716.5 1156.7 9751.5 1160.3 9770.0 1159.9 9800.1
GR 1158.2 9815.5 1148.5 9866.0 1141.0 9914.6 1135.8 9940.1 1135.9 9961.4
GR 1137.3 9971.4 1137.9 10000.0 1139.3 10027.4 1136.8 10031.8 1136.8 10064.5
GR 1143.6 10103.8 1151.0 10144.8 1156.7 10185.3 1160.9 10204.3 1160.1 10217.3
GR 1160.7 10242.9 1161.1 10244.9 1161.1 10258.0 1160.3 10260.0 1159.9 10286.0
GR 1160.3 10296.3 1160.3 10356.1 1160.3 10427.1 1160.4 10499.0 1160.7 10533.5

ET 9.1 9790.3 10200.0
Xl 423.0 64 9790.9 10195.1 500 550 520
CI 9990 1136.80 0 3 3 278
GR 1159.4 8489.3 1159.4 8523.7 1159.2 8577.4 1161.4 8589.8 1159.0 8610.3
GR 1160.4 8621.1 1160.5 8634.8 1161.8 8642.1 1161.8 8655.2 1159.2 8662.0
GR 1158.5 8759.0 1158.1 8801.7 1158.5 8827.1 1158.3 8887.4 1158.7 8917.4
GR 1158.9 8934.Z 1158.3 8937.9 1158.2 8965.9 1157.6 9000.5 1156.7 9035.6

GR 1157.6 9012.8 1158.7 9083.6 1158.7 9144.3 1159.0 9161.7 1158.9 9183.0
GR 1157.3 9205.8 1157.8 9213.9 1158.2 9245.0 1157.8 9253.8 1157.9 9320.3
GR 1157.9 9446.3 1158.3 9564.7 1158.2 9631.6 1158.5 9711.1 1159.1 9747.8
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GR 1161.4 9766.9 1161.6 9790.9 1156.4 9822.2 1148.6 9867.4 1144.4 9892.5
GR 1141.1 9924.3 1136.6 9938.8 1136.7 9968.1 1138.3 9976.2 1138.2 10000.0
GR 1138.7 10005.7 1139.8 10011.5 1139.3 10033.5 1137.1 10042.9 1137.6 10061.6
GR 1148.5 10116.0 1154.7 10155.3 1162.4 10195.1 1162.4 10208.9 1161.7 10210.5• GR 1162.3 10235.2 1162.6 10237.4 1162.8 10250.4 1162.0 10252.6 1161.8 10278.6
GR 1161.7 10308.2 1162.0 10333.1 1163.3 10369.6 1164.1 10472.5

ET 9.1 9744.8 10250.0
Xl 428.0 60 9744.7 10204.4 490 520 500
CI 9990 1137.06 0 3 3 278
GR 1163.6 8411.8 1164.6 8425.6 1161.5 8474.4 1161.3 8506.7 1160.7 8509.9
GR 1160.5 8680.1 1160.5 8842.3 1160.5 8992.0 1161.4 8996.8 1161.2 9018.7
GR 1161.4 9024.0 1157.9 9042.2 1159.3 9050.8 1158.8 9056.9 1158.7 9101.6
GR 1158.8 9180.6 1158.6 9237.0 1158.3 9245.0 1158.9 9260.6 1159.4 9332.3
GR 1159.7 9456.6 1160.2 9601.7 1160.8 9646.8 1160.6 9668.5 1162.1 9676.2
GR 1159.6 9681.5 1160.4 9691.7 1161.6 9744.7 1161.2 9784.7 1158.3 9800.9
GR 1151.9 9819.5 1151.2 9833.2 1149.5 9841.5 1149.8 9864.6 1142.4 9905.9
GR 1137.6 9936.5 1138.2 9977.0 1140.0 9987.9 1140.0 10000.0 1140.5 10027.3
GR 1138.5 10033.5 1139.2 10063.9 1142.4 10081.3 1153.7 10140.9 1163.3 10192.5
GR 1163.0 10204.4 1162.2 10206.3 1163.0 10231.8 1163.3 10234.2 1163.5 10245.9
GR 1162.7 10248.0 1162.7 10274.4 1163.1 10279.7 1160.0 10293.5 1161.7 10305.7
GR 1162.6 10363.8 1163.0 10365.4 1164.1 10430.7 1163.5 10649.4 1163.4 10716.4

ET 9.1 9761.8 10201.9
Xl 434.0 59 9761.8 10201.9 590 620 600
CI 9990 1137.37 0 3 3 278
GR 1163.7 8368.0 1163.2 8386.4 1162.8 8426.3 1162.8 8662.4 1162.9 8851.5
GR 1163.0 9034.3 1163.0 9211.4 1164.6 9218.3 1162.7 9221.5 1164.0 9225.5
GR 1163.9 9236.3 1162.3 9243.8 1162.1 9403.4 1161.9 9564.7 1163.1 9579.3
GR 1163.2 9592.5 1161.0 9598.5 1163.3 9605.3 1161.7 9616.6 1162.1 9637.7
GR 1162.7 9667.1 1163.1 9695.0 1162.1 9729.1 1162.9 9737.4 1163.0 9761.8
GR 1159.3 9769.9 1157.0 9784.4 1152.6 9796.8 1152.4 9815.6 1151.6 9830.4-<. GR 1152.6 9855.3 1143.3 9911.7 1141.6 9929.4 1138.1 9941.6 1138.2 9969.5
GR 1139.9 9973.1 1140.6 10000.0 1141.0 10023.9 1140.5 10041.2 1139.5 10044.2
GR 1139.5 10069.5 1141.3 10078.6 1148.4 10118.3 1158.6 10177.8 1164.1 10201.9
GR 1163.8 10214.4 1163.4 10216.3 1163.9 10251.6 1164.3 10252.7 1164.4 10256.3
GR 1163.8 10258.6 1163.6 10284.4 1163.9 10289.1 1163.3 10292.1 1163.5 10308.6



GR 1163.4 10347.2 1164.0 10367.5 1163.2 10449.8 1162.8 10599.0

ET 9.1 9783.5 10215.2
X1 440.0 46 9783.5 10215.2 610 610 610'. CI 9990 1137.69 0 3 3 278
GR 1167.4 8348.4 1167.0 8354.1 1165.4 8359.3 1164.7 8423.7 1164.9 8625.9
GR 1165.0 8764.6 1166.4 8770.8 1164.6 8m.6 1166.6 8778.5 1166.8 8788.9
GR 1165.2 8796.8 1164.8 8907.5 1165.6 9288.3 1164.7 9427.8 1164.7 9561.8
GR 1165.2 9670.6 1164.8 9680.5 1165.2 9693.4 1163.2 9697.3 1165.7 9702.0
GR 1165.6 9714.6 1166.6 9720.3 1167.3 9783.5 1167.2 9822.3 1153.4 9881.8
GR 1143.2 9932.2 1143.3 10000.0 1141.9 10042.3 1139.5 10053.3 1139.6 10079.0
GR 1142.3 10088.0 1142.5 10097.4 1150.1 10130.9 1162.2 10197.7 1166.4 10215.2
GR 1166.1 10229.7 1165.4 10231.1 1166.0 10256.5 1166.4 10258.2 1166.3 10271.2
GR 1165.6 10272.7 1165.6 10298.5 1165.9 10301.3 1166.3 10331.7 1166.6 10479.4
GR 1165.7 10543.1
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ET 9.1 9809.5 10208.3
X1 445.5 56 9809.5 10208.3 560 560 560
CI 9990 1137.98 0 3 3 278
GR 1169.4 8475.7 1168.6 8498.0 1166.9 8508.6 1167.1 8558.8 1167.9 8565.4
GR 1168.5 8573.4 1166.3 8576.1 1168.5 8581.8 1167.0 8591.8 1167.6 8731.7
GR 1167.6 9132.3 1167.2 9517.7 1166.7 9659.6 1167.4 9670.8 1164.2 9676.0
GR 1167.3 9682.4 1166.9 9689.2 1167.8 9700.6 1168.2 9774.6 1168.4 9809.5
GR 1162.7 9840.3 1151.7 9896.5 1149.0 9904.3 1144.1 9929.2 1142.3 9945.6
GR 1140.5 9955.1 1141.8 9972.4 1141.2 10000.0 1141.0 10004.0 1142.0 10013.4
GR 1141.3 10042.8 1142.8 10049.0 1145.6 10070.8 1146.1 10088.3 1145.5 10097.1
GR 1147.9 10108.7 1147.9 10114.2 1149.4 10119.2 1162.8 10181.1 1168.2 10208.3
GR 1167.5 10229.5 1166.3 10240.7 1166.8 10266.9 1167.2 10269.9 1166.9 10282.5
GR 1166.3 10283.6 1166.2 10309.5 1166.4 10312.5 1166.3 10326.5 1168.2 10338.3• GR 1167.1 10372.7 1164.2 10409.2 1163.5 10443.7 1163.3 10491.5 1160.1 10504.5
GR 1160.1 10591.0

ET 9.1 9818.2 10218.3
X1 449.1 59 9818.2 10218.3 370 370 370
CI 9990 1138.17 0 3 3 278
GR 1171.5 8663.0 1171.3 8663.3 1169.2 8680.0 1168.8 8718.2 1169.8 8726.4
GR 1169.9 8735.3 1167.8 8738.8 1170.0 8744.4 1168.4 8747.5 1168.8 9112.7
GR 1168.1 9503.3 1167.8 9634.7 1167.2 9641.7 1167.5 9653.1 1165.3 9657.6
GR 1168.3 9665.4 1167.4 9674.0 1168.3 9682.5 1168.5 9720.0 1168.9 9763.0
GR 1169.1 9818.2 1163.1 9836.0 1157.0 9878.6 1150.5 9903.5 1150.4 9927.2
GR 1147.0 9946.7 1150.8 9959.3 1151.0 10000.0 1150.9 10021.0 1149.2 10035.7
GR 1149.2 10048.9 1145.3 10068.3 1152.1 10093.5 1152.5 10126.8 1153.5 10132.1
GR 1151.7 10136.7 1159.4 10177.1 1169.4 10218.3 1168.9 10233.1 1167.8 10254.7
GR 1167.1 10275.5 1167.2 10306.6 1167.8 10314.3 1166.8 10350.5 1166.6 10388.9
GR 1168.3 10397.6 1167.5 10414.7 1167.3 10431.4 1166.5 10433.0 1165.8 10478.3
GR 1165.4 10508.4 1165.8 10510.5 1166.5 10551.4 1166.6 10615.4 1165.9 10638.3
GR 1166.2 10674.7 1166.6 10684.3 1166.1 10764.6 1165.6 10882.0

ET 9.1 9818.3 10209.2
X1 451.0 66 9818.3 10209.2 190 160 180
CI 9990 1138.26 0 3 3 278
GR 1173.3 8803.7 1173.1 8803.8 1171.1 8818.8 1170.1 8847.1 1170.1 8872.1
GR 1170.6 8877.3 1170.6 8893.8 1168.3 8897.5 1170.0 8902.6 1169.3 8905.9
GR 1169.1 9314.9 1168.7 9505.9 1168.6 9525.2 1166.6 9530.3 1170.2 9538.8
GR 1168.6 9542.1 1168.6 9587.4 1168.2 9611.3 1170.1 9634.9 1170.6 9654.4
GR 1167.6 9678.5 1164.3 9706.3 1163.6 9733.2 1163.8 9762.5 1166.0 9781.3
GR 1166.1 9793.2 1167.5 9798.7 1167.5 9818.3 1154.1 9846.2 1152.1 9867.7•GR 1152.1 9935.7 1150.2 10000.0 1149.5 10006.0 1150.3 10014.2 1150.0 10032.5
GR 1150.8 10044.2 1150.4 10069.8 1152.3 10082.3 1152.7 10126.9 1155.2 10142.5
GR 1162.6 10178.4 1169.7 10209.2 1169.3 10239.8 1168.2 10244.1 1168.3 10262.5
GR 1168.4 10337.7 1167.8 10350.4 1167.7 10389.8 1168.5 10413.0 1168.8 10486.4
GR 1168.4 10518.6 1167.2 10523.3 1167.2 10531.3 1166.5 10532.7 1166.2 10564.0



GR 1163.4 10347.2 1164.0 10367.5 1163.2 10449.8 1162.8 10599.0

ET 9.1 9783.5 10215.2
X1 440.0 46 9783.5 10215.2 610 610 610'. CI 9990 1137.69 0 3 3 278
GR 1167.4 8348.4 1167.0 8354.1 1165.4 8359.3 1164.7 8423.7 1164.9 8625.9
GR 1165.0 8764.6 1166.4 8770.8 1164.6 8m.6 1166.6 8778.5 1166.8 8788.9
GR 1165.2 8796.8 1164.8 8907.5 1165.6 9288.3 1164.7 9427.8 1164.7 9561.8
GR 1165.2 9670.6 1164.8 9680.5 1165.2 9693.4 1163.2 9697.3 1165.7 9702.0
GR 1165.6 9714.6 1166.6 9nO.3 1167.3 9783.5 1167.2 9822.3 1153.4 9881.8
GR 1143.2 9932.2 1143.3 10000.0 1141.9 10042.3 1139.5 10053.3 1139.6 10079.0
GR 1142.3 10088.0 1142.5 10097.4 1150.1 10130.9 1162.2 10197.7 1166.4 10215.2
GR 1166.1 10229.7 1165.4 10231.1 1166.0 10256.5 1166.4 10258.2 1166.3 10271.2
GR 1165.6 102n.7 1165.6 10298.5 1165.9 10301.3 1166.3 10331.7 1166.6 10479.4
GR 1165.7 10543.1
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ET 9.1 9809.5 10208.3
;- . .. X1 445.5 56 9809.5 10208.3 560 560 560

CI 9990 1137.98 0 3 3 278
GR 1169.4 8475.7 1168.6 8498.0 1166.9 8508.6 1167.1 8558.8 1167.9 8565.4
GR 1168.5 8573.4 1166.3 8576.1 1168.5 8581.8 1167.0 8591.8 1167.6 8731.7
GR 1167.6 9132.3 1167.2 9517.7 1166.7 9659.6 1167.4 9670.8 1164.2 9676.0
GR 1167.3 9682.4 1166.9 9689.2 1167.8 9700.6 1168.2 9774.6 1168.4 9809.5
GR 1162.7 9840.3 1151.7 9896.5 1149.0 9904.3 1144.1 9929.2 1142.3 9945.6
GR 1140.5 9955.1 1141.8 9972.4 1141.2 10000.0 1141.0 10004.0 1142.0 10013.4
GR 1141.3 10042.8 1142.8 10049.0 1145.6 10070.8 1146.1 10088.3 1145.5 10097.1
GR 1147.9 10108.7 1147.9 10114.2 1149.4 10119.2 1162.8 10181.1 1168.2 10208.3
GR 1167.5 10229.5 1166.3 10240.7 1166.8 10266.9 1167.2 10269.9 1166.9 10282.5
GR 1166.3 10283.6 1166.2 10309.5 1166.4 10312.5 1166.3 10326.5 1168.2 10338.3• GR 1167.1 103n.7 1164.2 10409.2 1163.5 10443.7 1163.3 10491.5 1160.1 10504.5
GR 1160.1 10591.0

ET 9.1 9818.2 10218.3
X1 449.1 59 9818.2 10218.3 370 370 370
CI 9990 1138.17 0 3 3 278
GR 1171.5 8663.0 1171.3 8663.3 1169.2 8680.0 1168.8 8718.2 1169.8 8n6.4
GR 1169.9 8735.3 1167.8 8738.8 1170.0 8744.4 1168.4 8747.5 1168.8 9112.7
GR 1168.1 9503.3 1167.8 9634.7 1167.2 9641.7 1167.5 9653.1 1165.3 9657.6
GR 1168.3 9665.4 1167.4 9674.0 1168.3 9682.5 1168.5 9nO.0 1168.9 9763.0
GR 1169.1 9818.2 1163.1 9836.0 1157.0 9878.6 1150.5 . 9903.5 1150.4 9927.2
GR 1147.0 9946.7 1150.8 9959.3 1151.0 10000.0 1150.9 10021.0 1149.2 10035.7
GR 1149.2 10048.9 1145.3 10068.3 1152.1 10093.5 1152.5 10126.8 1153.5 10132.1
GR 1151.7 10136.7 1159.4 10177.1 1169.4 10218.3 1168.9 10233.1 1167.8 10254.7
GR 1167.1 10275.5 1167.2 10306.6 1167.8 10314.3 1166.8 10350.5 1166.6 10388.9
GR 1168.3 10397.6 1167.5 10414.7 1167.3 10431.4 1166.5 10433.0 1165.8 10478.3
GR 1165.4 10508.4 1165.8 10510.5 1166.5 10551.4 1166.6 10615.4 1165.9 10638.3
GR 1166.2 10674.7 1166.6 10684.3 1166.1 10764.6 1165.6 10882.0

ET 9.1 9818.3 10209.2
X1 451.0 66 9818.3 10209.2 190 160 180
CI 9990 1138.26 0 3 3 278
GR 1173.3 8803.7 1173.1 8803.8 1171.1 8818.8 1170.1 8847.1 1170.1 88n.1
GR 1170.6 8877.3 1170.6 8893.8 1168.3 8897.5 1170.0 8902.6 1169.3 8905.9
GR 1169.1 9314.9 1168.7 9505.9 1168.6 9525.2 1166.6 9530.3 1170.2 9538.8
GR 1168.6 9542.1 1168.6 9587.4 1168.2 9611.3 1170.1 9634.9 1170.6 9654.4
GR 1167.6 9678.5 1164.3 9706.3 1163.6 9733.2 1163.8 9762.5 1166.0 9781.3

•• GR 1166.1 9793.2 1167.5 9798.7 1167.5 9818.3 1154.1 9846.2 1152.1 9867.7
GR 1152.1 9935.7 1150.2 10000.0 1149.5 10006.0 1150.3 10014.2 1150.0 10032.5
GR 1150.8 10044.2 1150.4 10069.8 1152.3 10082.3 1152.7 10126.9 1155.2 10142.5
GR 1162.6 10178.4 1169.7 10209.2 1169.3 10239.8 1168.2 10244.1 1168.3 10262.5
GR 1168.4 10337.7 1167.8 10350.4 1167.7 10389.8 1168.5 10413.0 1168.8 10486.4
GR 1168.4 10518.6 1167.2 10523.3 1167.2 10531.3 1166.5 10532.7 1166.2 10564.0



GR 1165.4 10611.2 1166.6 10626.5 1166.3 10685.6 1166.5 10701.7 1165.7 10739.5
GR 1165.3 10743.8 1165.7 10780.6 1166.4 10794.9 1165.4 10857.6 1165.0 10866.2
GR 1165.3 10905.3
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ET 9.1 9760 10220
PROPOSED DROP STRUCTURE, DROP HEIGHT=14 Ft.

X1 451.1 0 9760.0 10200.0 5 5 5 0 0
CI 9990 1152.26 0 3 3 -1152.26

ET 9.1 9306.5 10231.7
END CHANNEL IMPROVEMETS

X1 457.0 28 9306.5 10231.7 800 400 575
CI 9990 .01
GR 1181.3 9224.2 1180.7 9260.4 1176.6 9280.6 1172.0 9306.5 1171.2 9334.7
GR 1170.7 9399.0 1169.4 9468.8 1167.9 9544.0 1167.8 9572.0 1159.1 9590.5
GR 1154.2 9610.5 1154.0 9713.4 1153.0 10000.0 1153.2 10009.5 1152.1 10016.7
GR 1152.1 10031.3 1154.3 10038.5 1154.0 10047.5 1154.8 10059.4 1154.2 10093.0
GR 1156.5 10103.0 1156.2 10146.9 1154.7 10152.0 1156.4 10163.9 1161.2 10186.1

GR 1172.0 10231.7 1171.5 10313.3 1170.2 10405.5
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA• SLOPE XLOBL XLCH XLOBR !TRIAL IOC ICONT CORAR TOPWID ENDST

·PROF 1

CCHV= .100 CEHV= .300
.SECNO 337.000

NEW RIVER CHANNELIZATION BY CORPS &AOOT ARE REFLECTED NEAR GRANO
AVENUE AND AGUA FRIA FREEWAY ON THE NEW TOPOGRAPHIC MAPS BY THE
DISTRICT. THE MAPS WERE PREPARED BY KAMINSKI-HUBBARD/KENNEY AERIAL
MAPPING COMPANY DATED APRIL 1991.
STATIONING ARE IN 100FT STATIONS FROM THE CONFLUENCE WITH AGUA FRIA
RIVER. (EXAMPLE 337.0= 33700 FT )
STARTING WATER SURFACE PER SPF DATA BY COE &VAN LOO DATED DEC 1989

337.000 14.08 1126.48 .00 26.50 1129.91 3.43 .00
69000.0 .0 69000.0 .0 .0 4642.5 .0 .0

.00 .00 14.86 .00 .000 .035 .000 .000
.004206 O. O. O. 0 0 8 .00

CCHV= .100 CEHV= .300
·SECNO 342.000

.00 1130.80
.0 1130.20

1112.40 9811.14
360.22 10171.36

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1132.00 ELREA= 1131.80

342.000 13.62 1128.42 .00 .00 1131.77 3.36
68000.0 .0 68000.0 .0 .0 4624.9 .0.>. .01 .00 14.70 .00 .000 .030 .000
.003180 500. 510. 520. 2 0 0

·SECNO 343.700

1.86
54.3
.000
.00

.01
4.3

1114.80
372.58

1132.00
1131.80
9858.14

10230.72



3301 HV CHANGED MORE THAN HVINS

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1132.80 ELREA= 1133.10

• 343.700 12.73 1128.53 .00 .00 1132.66 4.12 .65 .23 1132.80
68000.0 .0 68000.0 .0 .0 4172.2 .0 72.4 5.8 1133.10

.01 .00 16.30 .00 .000 .030 .000 .000 1115.80 9843.52
.004178 140. 180. 220. 2 0 0 .00 354.11 10197.63

*SECNO 345.500
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3301 HV CHANGED MORE THAN HVINS

•

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

345.500 11.37 1128.67
68000.0 .0 68000.0

.02 .00 18.68
.006181 180. 190.

SPECIAL BRIDGE

1128.67
.0

.00
200.

.00
.0

.000
3

1134.09
3640.2

.030
11

5.42
.0

.000
o

.96
89.5
.000
.00

.39
7.3

1117.30
339.75

1137.10
1136.40
9840.76

10180.51

5227 DOWNSTREAM ELEV IS 1125.77 , NOT 1128.67 HYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROLS)

SB XK
1.10

XKOR
1.56

COFQ
2.90

ROLEN BWC
.00 330.00

BWP BAREA
36.50 5279.00

SS ELCHU ELCHO
1.00 1117.50 1117.30

*SECNO 345.800

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.84

CLASS B LOW FLOW

3420 BRIDGE W.S.= 1129.10 BRIDGE VELOCITY= 19.05 CALCULATED CHANNEL AREA= 3539.

EGPRS EGLWC

1132.69 1135.55

H3 QWEIR

•00 O.

QLOW

68000.

BAREA TRAPEZOID
AREA

5279. 5213•

ELLC ELTRD WEIRLN

1134.30 1141.90 O.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1140.50 ELREA= 1140.50

•• GRAND AVENUE BRIDGE
345.800 15.70 1133.10 .00 .00 1135.55 2.45 1.46 .00 1134.30
68000.0 .0 68000.0 .0 .0 5414.3 .0 93.6 7.6 1134.30

.02 .00 12.56 .00 .000 .030 .000 .000 1117.40 9825.05
•001818 40• 40. 40. 0 0 0 .00 359.90 10184.95
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.<. SECNO DEPTH ClJSEL CR I\IS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

·SECNO 346.100
346.100 15.36 1132.86 .00 .00 1135.71 2.85 .04 .12 1138.30
68000.0 .0 68000.0 .0 .0 5020.4 .0 96.0 7.8 1137.70

.02 .00 13.54 .00 .000 .030 .000 .000 1117.50 9833.05
•002250 20 • 20. 20 • 2 0 0 .00 353.64 10186.69

• SECNO 346.400

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1141.40 MAX ELLC= 1136.00

346.400 15.20 1132.90 .00 .00 1135.84 2.94 .11 .03 1136.00
68000.0 .0 68000.0 .0 .0 4943.2 .0 100.6 8.1 1141.00

.02 .00 13.76 .00 .000 .030 .000 .000 1117.70 9825.88
.003363 40. 40. 40. 2 0 0 .00 342.39 10184.94

·SECNO 346.800

• 3470 ENCROACHMENT STATIONS= 9827.0 10187.3 TYPE= 1 TARGET= 360.300
346.800 14.84 1132.94 .00 .00 1135.93 2.98 .07 .01 1134.20
68000.0 .0 68000.0 .0 .0 4905.2 .0 103.4 8.3 100000.00

.02 .00 13.86 .00 .000 .030 .000 .000 1118.10 9829.16
.002464 25. 25. 25. 2 0 0 .00 358.14 10187.30

·SECNO 347.100

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1141.40 MAX ELLC= 1135.80

347.100 14.06 1132.36 .00 .00 1136.32 3.96 .10 .29 1141.00
68000.0 .0 68000.0 .0 .0 4259.2 .0 106.6 8.5 1141.00

.02 .00 15.97 .00 .000 .030 .000 .000 1118.30 9826.57
.004984 30. 30. 30. 3 0 0 .00 321.84 10184.32
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SECNO DEPTH CWSEL CRI\IS \lSELK EG HV HL OLOSS L-BANK ELEVc. 0 QLOB OCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

\~



*SECNO 347.400

3301 HV CHANGED MORE THAN HVINS

~ 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.54

.13 1131.90
8.8 100000.00

1118.20 9825.50
368.80 10194.30

368.800
.09

109.8
.000
.00

TARGET=
2.65

.0
.000

o

9825.5 10194.3 TYPE= 1
.00 .00 1136.54
.0 .0 5207.0

.00 .000 .030
30. 3 0

3470 ENCROACHMENT STATIONS=
347.400 15.70 1133.90
68000.0 .0 68000.0

.02 .00 13.06
.002112 30. 30.

*SECNO 352.000

3470 ENCROACHMENT STATIONS=
352.000 14.83 1134.93
68000.0 2584.6 65413.8

.03 3.07 13.65
.002919 430. 460.

9404.3 10652.7 TYPE= 1 TARGET= 1248.400
.00 .00 1137.72 2.79 1.13 .04 1133.40
1.6 842.1 4791.9 2.5 166.8 14.9 1134.50
.65 .045 .030 .045 .000 1120.10 9424.19

520. 3 0 0 .00 819.32 10243.52

*SECNO 358.000
CHIMP ClSTA= 10000.00 CElCH=
EXCAVATION DATA
AEX= 396.5SQ·FT VEXR=

1123.60 BW= 330.00 STCHl= 9824.78 STCHR= 10175.70

.OK*CU·YD VEXT= .OK*CU-YD

•
3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS= 9400.7 10700.0 TYPE= 1 TARGET=
BEGIN CHANNEL IMPROVEMETS, BOTTOM=270 Ft, SIDE SlOPES=3(H):1(V)

358.000 13.23 1136.83 .00 .00 1139.37 2.54
68000.0 2901.8 61022.3 4075.9 963.3 4534.5 1178.0

.04 3.01 13.46 3.46 .045 .030 .045
.002510 610. 600. 600. 3 0 0

1299.300

1.62 .02
251.8 28.9

.000 1123.60
.00 1191.55

1133.82
1133.60
9415.99

10619.96

*SECNO 365.000
CHIMP ClSTA= 10000.00 CElCH= 1123.40 B\I= 270.00 STCHl= 9817.70 STCHR= 10164.34

1
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SECNO DEPTH CWSEL CRIWS WSElK EG HV Hl OlOSS l-BANK ELEV
Q QlOB QCH QROB AlOB ACH AROB VOL TWA R-BANK ElEV
TIME VlOB VCH VROB XNl XNCH XNR WTN ElMIN SSTA
SLOPE XlOBl XlCH XlOBR ITRIAl IDC ICONT CORAR TOPWID ENDST

,.•
EXCAVATION DATA
AEX= 1140.4SQ-FT VEXR=

3470 ENCROACHMENT STATIONS=
365.000 15.32 1138.72
68000.0 3257.4 61642.8

.06 3.02 12.36
.001808 690. 700.

19.9K*CU-YD VEXT= 19.9K*CU-YD

9418.2 10500.0 TYPE= 1 TARGET= 1081.800
.00 .00 1140.89 2.17 1.48 .04 1134.20

3099.8 1078.7 4985.7 969.8 361.7 46.7 1133.18
3.20 .045 .030 .045 .000 1123.40 9465.22
700. 0 0 0 .00 1034.78 10500.00

*SECNO 370.000
CHIMP ClSTA= 10000.00 CElCH= 1123.40 BW= 270.00 STCHl= 9814.50 STCHR= 10225.70



EXCAVATION DATA
AEX= 1652.4SQ-FT VEXR= 27.7K*CU-YD VEXT= 47.6K*CU-YD

1138.00
1137.80
9471.70

10604.91

.01
60.0

1123.40
1115.97

1355.600
.97

447.8
.000
.00

TARGET=
2.04

931.9
.045

o

9424.4 10780.0 TYPE= 1
.00 .00 1141.87

2621.0 563.4 5455.0
2.81 .045 .030
530. 2 0

• 3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=
370.000 16.43 1139.83
68000.0 1177.4 64201.7

.07 2.09 11.77
.001823 550. 535.

*SECNO 373.000
CHIMP ClSTA= 10000.00 CElCH=
EXCAVATION DATA
AEX= 2072.3SQ-FT VEXR=

1124.10 BW=

22.1K*CU-YD

270.00 STCHl= 9821.93 STCHR= 10180.30

VEXT= 69.7K*CU-YD

3301 HV CHANGED MORE THAN HVINS

1138.46
1139.20
9585.86

10200.00

.22
66.4

1124.10
614.14

800.500
.64

492.9
.000
.00

TARGET=
2.77
15.0
.045

o

9399.5 10200.0 TYPE= 1
.00 .00 1142.73

18.9 261.3 5033.3
1.26 .045 .030
330. 2 0

3470 ENCROACHMENT STATIONS=
373.000 15.86 1139.96
68000.0 498.6 67482.5

.08 1.91 13.41
.002200 320. 320.

1
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• SECNO DEPTH CWSEl CRIWS WSELK EG HV Hl OlOSS L-BANK ElEV
Q QlOB QCH QROB AlOB ACH AROB VOL TWA R-BANK ElEV
TIME VlOB VCH VROB XNl XNCH XNR WTN ElMIN SSTA
SLOPE XlOBl XlCH XlOBR ITRIAl IDC lCONT CORAR TOPWID ENDST
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*SECNO 377.000
CHIMP ClSTA= 10000.00 CElCH=
EXCAVATION DATA
AEX= 1542.7SQ-FT VEXR=

1127.40 BW=

26.8K*CU-YD

270.00 STCHl= 9821.60 STCHR=

VEXT= 96.4K*CU-YD

10197.80

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .63

270.00 STCHl= 9815.31 STCHR=

9831.5 10210.0 TYPE= 1
.00 .00 1144.74
.0 .0 3765.7

.00 .000 .030
3~. 3 0

10236.50

.69 100000.00
70.7 1142.40

1127.40 9831.50
340.33 10171.83

378.500
1.32

534.6
.000
.00

TARGET=
5.06

.0
.000

o

VEXT= 129.3K*CU-YD32.9K*CU-YD

1129.40 BW=
*SECNO 384.000
CHIMP ClSTA= 10000.00 CElCH=
EXCAVATION DATA
AEX= 1146.1SQ-FT VEXR=

3470 ENCROACHMENT STATIONS=
377.000 12.27 1139.67
68000.0 .0 68000.0

.09 .00 18.06
.005494 400. 400.

.....
3301 HV CHANGED MORE THAN HVINS



3470 ENCROACHMENT STATIONS= 9822.7 10210.0 TYPE= 1 TARGET= 387.300
384.000 14.75 1144.15 .00 .00 1147.49 3.34 2.58 .17 100000.00•• 68000.0 .0 68000.0 .0 .0 4634.4 .0 598.2 76.0 100000.00

.10 .00 14.67 .00 .000 .030 .000 .000 1129.40 9822.70
.002928 670. 660. 660. 4 0 0 .00 356.55 10179.25

*SECNO 388.000
CHIMP CLSTA= 10000.00 CELCH=
EXCAVATION DATA
AEX= 1386.0SQ-FT VEXR=

1129.00 BW=

19.2K*CU-YD

270.00 STCHL= 9799.50 STCHR=

VEXT= 148.5K*CU-YD

10277.20

3301 HV CHANGED MORE THAN HVINS
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SECNO
Q

TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK EG
ALOB AtH
XNL XNCH
ITRIAL IDC

HV
AROB
XNR
ICONT

HL
VOL
WTN
CORAR

OLOSS
TWA
ELMIN
TOPWID

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

•
3470 ENCROACHMENT STATIONS=

388.000 17.15 1146.15
68000.0 .0 68000.0

.11 .00 12.33
.001767 420. 410.

9799.9 10210.0 TYPE= 1 TARGET= 410.100
.00 .00 1148.51 2.36 .92 .10 100000.00
.0 .0 5513.2 .0 646.0 19.5 100000.00

.00 .000 .030 .000 .000 1129.00 9809.55
400• 2 0 0 .00 376.89 10186.44

*SECNO 391.500
CHIMP CLSTA= 10000.00 CELCH=
EXCAVATION DATA
AEX= 1236.8SQ-FT VEXR=

1130.10 BW=

17.0K*CU-YD

270.00 STCHL= 9m.50 STCHR=

VEXT= 165.5K*CU-YD

10187.21

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS=
391.500 16.61 1146.71
68000.0 .0 67991.9

.11 .00 12.71
.002062 350. 350.

9m.9 10210.0 TYPE= 1 TARGET= 437.100
.00 .00 1149.22 2.51 .67 .04 100000.00
8.1 .0 5348.1 8.0 689.6 82.6 1147.50

1.01 .000 .030 .045 .000 1130.10 9791.81
350. 2 0 0 .00 406.81 10210.00

*SECNO 395.000
CHIMP CLSTA= 10000.00 CELCH=
EXCAVATION DATA
AEX= 1214.2SQ-FT VEXR=

1131.30 BW=

15.9K*CU-YD

270.00 STCHL= 9799.60 STCHR=

VEXT= 181.4K*CU-YD

10186.75

.08 100000.00
85.7 100000.00

1131.30 9813.25
366.75 10180.00

380.300
.75

731.6
.000
.00

TARGET=
2.79

.0
.000

o

10180.0 TYPE= 1
.00 1150.06
.0 5076.9

.000 .030
2 0

9799.7
.00
.0

.00
360.

3470 ENCROACHMENT STATIONS=
395.000 15.97 1147.27
68000.0 .0 68000.0

.12 .00 13.39
.002247 340. 350.

*SECNO 402.000



3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS= 9755.0 10200.0 TYPE= 1 TARGET= 445.000

._.
1
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END CHANNEL IMPROVEMENTS
402.000 15.74 1148.64
68000.0 .0 68000.0

.13 .00 15.60
.003n1 725. 720.

*SECNO 406.000

3301 HV CHANGED MORE THAN HVINS

.00
.0

.00
710.

.00
.0

.000
2

1152.41
4359.0

.030
o

3.78
.0

.000
o

2.06
809.5

.000
.00

.30
91.8

1132.90
372.27

1153.60
1150.80
9784.25

10156.52

3470 ENCROACHMENT STATIONS= 9773.3 10234.6 TYPE= 1 TARGET= 461.300
406.000 15.46 1149.76 .00 .00 1154.39 4.63 1.72 .Z6 1155.50

68000.0 .0 68000.0 .0 .0 3938.4 .0 847.6 95.2 1154.30
.14 .00 17.27 .00 .000 .030 .000 .000 1134.30 9805.13

.004958 410. 400. 390. 2 0 0 .00 354.83 10159.96

*SECNO 409.000

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS= 9800.3 10199.2 TYPE= 1 TARGET= 398.900
• 409.000 17.06 1150.66 .00 .00 1156.26 5.60 1.58 .29 1160.00

68000.0 .0 68000.0 .0 .0 3582.1 .0 874.4 97.5 100000.00
.15 .00 18.98 .00 .000 .030 .000 .000 1133.60 9869.07

.005229 380. 310. 275. 2 0 0 .00 288.54 10157.62

SPECIAL BRIDGE

5227 DOWNSTREAM ELEV IS 1148.21 , NOT 1150.66 HYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROLS)

SB XK XKOR COFQ ROLEN BWC BWP BAREA 5S ELCHU ELCHO
1.05 1.56 2.90 .00 167.33 18.00 3913.31 2.44 1135.60 1135.20

*SECNO 409.820
3280 CROSS SECTION 409.82 EXTENDED 4.96 FEET

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.79
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.:. SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
.. Q QLOB QtH QROB ALOB AtH AROB VOL TWA R-BANK ELEV

TIME VLoo VtH VRoo XNL XNtH XNR WiN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL lOt ICONT tORAR TOPWID ENDST



1152.28 BRIDGE VELOCITY= CALCULATED CHANNEL AREA= 3169.

•
CLASS B LOW FLOW

3420 BRIDGE ~.S.=

EGPRS EGL~C

1157.98 1159.66

H3

.00

QWEIR

o.

QLOW

68000.

21.15

BAREA TRAPEZOID
AREA

3913. 3913.

ELlC

1155.40

ELTRD

1163.50

WEIRLN

o.

3470 ENCROACHMENT STATIONS= 9800.0 10148.0 TYPE= TARGET= 348.000
THUNDER BIRD ROAD BRIDGE

409.820 21.26 1156.86 .00 .00 1159.66 2.80 .:$.40 .00 1161.50
68000.0 .0 68000.0 .0 .0 5061.5 .0 883.4 98.1 100000.00

.15 .00 13.43 .00 .000 .030 .000 .000 1135.60 9859.51
.001629 91. 91. 91. 0 0 0 .00 280.43 10139.93

*SECNO 410.000
3280 CROSS SECTION 410.00 EXTENDED 5.04 FEET

3470 ENCROACHMENT STATIONS= 9807.0 10166.6 TYPE= 1 TARGET= 359.600
410.000 21.54 1157.14 .00 .00 1159.71 2.58 .03 .02 1159.40
68000.0 .0 68000.0 .0 .0 5280.3 .0 885.8 98.2 100000.00

.15 .00 12.88 .00 .000 .030 .000 .000 1135.60 9848.69
.001615 20. 20. 20. 2 0 0 .00 312.87 10161.56

3.03 FEET

1136.20 BW=

188.0K*CU-YD

*SECNO 412.000
CHIMP CLSTA= 10015.00 CElCH=
EXCAVATION DATA
AEX= 466.1SQ-FT VEXR= 6.5K*CU-YD

• 3280 CROSS SECTION 412.00 EXTENDED

3301 HV CHANGED MORE THAN HVINS

200.00 STCHl=

VEXT=

9833.80 STCHR= 10202.80

3470 ENCROACHMENT STATIONS= 9800.3 10230.0 TYPE= 1 TARGET=
BEGIN CHANNEL IMPROVEMENTS, BOTTOM=278 Ft, SIDE SlOPES=3(H):1(V)

412.000 23.02 1158.12 .00 .00 1160.07 1.95
68000.0 2.6 67984.7 12.7 5.8 6063.5 15.8

.15 .45 11.21 .80 .045 .030 .045
.001254 170. 210. 290. 2 0 0

429.700

.30 .06
913.2 100.0

.000 1135.10
.00 429.70

1158.10
1157.60
9800.30

10230.00
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SECNO
Q

TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK EG
ALOB ACH
XNL XNCH
ITRIAL IDC

HV
AROB
XNR
ICONT

HL
VOL
WiN
CORAR

OLOSS
TWA
ElMIN
TOPWID

l-BANK ElEV
R-BANK ELEV
SSTA
ENDST

•
*SECNO 418.000
CHIMP CLSTA= 9990.00 CELCH=
EXCAVATION DATA
AEX= 2149.7SQ-FT VEXR=

3301 HV CHANGED MORE THAN HVINS

1136.53 BW=

25.2K*CU-YD

278.00 STCHl= 9770.00 STCHR=

VEXT= 213.1K*CU-YD

10204.30



3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.46

•••••
3470 ENCROACHMENT STATIONS= 9770.0 10250.0 TYPE= 1 TARGET= 480.000

418.000 23.66 1159.46 .00 .00 1160.59 1.13 .43 .08 1160.30
68000.0 .0 68000.0 .0 .0 7969.3 .0 997.1 105.0 1160.90

.17 .00 8.53 .00 .000 .030 .000 .000 1135.80 9782.21
.000592 500. 520. 560. 2 0 0 .00 415.58 10197.79

*SECNO 423.000
CHIMP CLSTA= 9990.00 CELCH=
EXCAVATION DATA
AEX= 2524.3SQ-FT VEXR=

1136.80 BW=

45.0K*CU-YD

278.00 STCHL= 9776.95 STCHR=

VEXT= 258.1K*CU-YD

10205.80

3470 ENCROACHMENT STATIONS= 9790.3 10200.0 TYPE= 1 TARGET= 409.700
423.000 23.16 1159.76 .00 .00 1160.90 1.13 .31 .00 100000.00
68000.0 .0 68000.0 .0 .0 7958.3 .0 1092.2 109.9 100000.00

.19 .00 8.54 .00 .000 .030 .000 .000 1136.60 9790.30
.000584 500. 520. 550. 2 0 0 .00 407.58 10197.88

*SECNO 428.000
CHIMP CLSTA= 9990.00 CELCH=
EXCAVATION DATA
AEX= 2478.1SQ-FT VEXR=

1137.06 BW=

46.3K*CU-YD

278.00 STCHL= 9744.70 STCHR=

VEXT= 304.5K*CU-YD

10205.47

3470 ENCROACHMENT STATIONS= 9744.8 10250.0 TYPE= 1 TARGET= 505.200
428.000 23.00 1160.06 .00 .00 1161.19 1.13 .29 .00 100000.00
68000.0 .0 68000.0 .0 .0 7980.4 .0 1183.6 114.7 1162.55• .20 .00 8.52 .00 .000 .030 .000 .000 1137.06 9782.00
.000590 490. 500. 520. 0 0 0 .00 415.99 10198.00
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SECNO DEPTH C\lSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WiN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR lTRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 434.000
CHIMP ClSTA= 9990.00 CELCH= 1137.37 BW= 278.00 STCHl= 9761.80 STCHR= 10208.70
EXCAVATION DATA
AEX= 2399•7SQ-FT VEXR= 54.2K*CU-YD VEXT= 358.7K*CU-YD

3470 ENCROACHMENT STATIONS= 9761.8 10201.9 TYPE= 1 TARGET= 440.101
434.000 23.08 1160.45 .00 .00 1161.55 1.10 .35 .00 1163.00
68000.0 .0 68000.0 .0 .0 8094.5 .0 1294.4 120.5 100000.00

.22 .00 8.40 .00 .000 .030 .000 .000 1137.37 9767.38
.000589 590. 600. 620. 2 0 0 .00 430.86 10198.24

*SECNO 440.000
CHIMP ClSTA= 9990.00 CElCH=
EXCAVATION DATA
AEX= 3829.0SQ-FT VEXR=

1137.69 BW=

70.4K*CU-YD

278.00 STCHL= 9762.86 STCHR=

VEXT= 429.0K*CU-YD

10215.20



.01 100000.00
126.4 100000.00

1137.69 9783.50
414.84 10198.34

431.700
.36

1407.2
.000
.00

TARGET=
1.11

.0
.000

o

10215.2 TYPE= 1
.00 1161.91
.0 8027.4

.000 .030
1 0

9783.5
.00
.0

.00
610.

3470 ENCROACHMENT STATIONS=
440.000 23.10 1160.79
68000.0 .0 68000.0

.24 .00 8.47
.000577 610. 610.

*SECNO 445.500
CHIMP CLSTA= 9990.00 CELCH=
EXCAVATION DATA
AEX= 4199.5SQ-FT VEXR=

1137.98 BW=

83.3K*CU-YD

278.00 STCHL= 9760.57 STCHR=

VEXT= 512.3K*CU-YD

10218.64

3280 CROSS SECTION 445.50 EXTENDED .99 FEET

3470 ENCROACHMENT STATIONS= 9809.5 10208.3 TYPE= 1 TARGET= 398.800
445.500 23.11 1161.09 .00 .00 1162.24 1.15 .32 .01 100000.00
68000.0 .0 68000.0 .0 .0 7897.9 .0 1509.6 131.6 100000.00

.26 .00 8.61 .00 .000 .030 .000 .000 1137.98 9809.50
.000574 560. 560. 560. 2 0 0 .00 388.83 10198.33

*SECNO 449.100
CHIMP CLSTA= 9990.00 CELCH=

1
28AUG91 17:28:10

1138.17 BW= 278.00 STCHL= 9758.92 STCHR= 10222.29

PAGE 23

SECNO DEPTH ClJSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WiN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

~ EXCAVATION DATA
AEX= 5483.1SQ-n VEXR= 66.3K*CU-YD VEXT= 578.6K*CU-YD

3470 ENCROACHMENT STATIONS= 9818.2 10218.3 TYPE= 1 TARGET= 400.100
449.100 23.12 1161.29 .00 .00 1162.46 1.18 .21 .01 100000.00
68000.0 .0 68000.0 .0 .0 7810.1 .0 1576.3 134.9 100000.00

.27 .00 8.71 .00 .000 .030 .000 .000 1138.17 9818.20
.000583 370. 370. 370. 1 0 0 .00 380.17 10198.38

*SECNO 451.000
CHIMP CLSTA= 9990.00 CELCH=
EXCAVATION DATA
AEX= 5435.5SQ-FT VEXR=

1138.26 BW=

36.4K*CU-YD

278.00 STCHL= 9771.29 STCHR=

VEXT= 615.0K*CU-YD

10222.79

3470 ENCROACHMENT STATIONS= 9818.3 10209.2 TYPE= 1 TARGET= 390.900
451.000 23.13 1161.39 .00 .00 1162.57 1.18 .10 .00 100000.00
68000.0 .0 68000.0 .0 .0 7810.2 .0 1608.6 136.4 100000.00

.28 .00 8.71 .00 .000 .030 .000 .000 1138.26 9818.30
.000583 190. 180. 160. 0 0 0 .00 380.08 10198.38

*SECNO 451.100
CHIMP CLSTA= 9990.00 CELCH=
EXCAVATION DATA
AEX= 13321.1SQ-FT VEXR=

1152.26 BW=

1.7K*CU-YD

1152.26 STCHL= 9363.66 STCHR=

VEXT= 616.8K*CU-YD

10605.82

3301 HV CHANGED MORE THAN HVINS



.97 100000.00
136.5 100000.00

1152.26 9760.00
460.00 10220.00

460.000

.01
1609.3

.000
.00

4.42
.0

.000
o

TARGET=

1165.44
4028.4

.030
18

3470 ENCROACHMENT STATIONS= 9760.0 10220.0 TYPE=
PROPOSED DROP STRUCTURE, DROP HEIGHT=14 Ft.

451.100 8.76 1161.02 1161.02 .00
68000.0 .0 68000.0 .0 .0

.28 .00 16.88 .00 .000
.006761 5. 5. 5. 20

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

•
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SECNO
Q

TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
WIN
CORAR

OLOSS
TWA
ELMIN
TOPWID

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

*SECNO 457.000

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.10

3470 ENCROACHMENT STATIONS= 9306.5 10231.7 TYPE= 1 TARGET= 925.200
END CHANNEL IMPROVEMETS

• 457.000 13.81 1165.91 .00 .00 1167.35 1.44 1.61 .30 1172.00
68000.0 .0 68000.0 .0 .0 7050.2 .0 1682.4 143.7 100000.00

.30 .00 9.65 .00 .000 .030 .000 .000 1152.10 9576.02
.001528 800. 575. 400. 2 0 0 .00 629.97 10205.99
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THIS RUN EXECUTED 28AUG91 17:28:24
**************************************************

HEC2 RELEASE DATED SEP 88 UPDATED JUN 1990

ERROR CORR· 01,02,03,04
MODIFICATION -

**************************************************

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

Standard Project Flood

SUMMARY PRINTOUT

•• SECNO SHEAR VOL

337.000 3.38 .00

342.000 2.46 54.25



343.700 3.07 72.43

* 345.500 4.13 89.47

e* 345.800 1.71 93.62

346.100 1.99 96.02

346.400 2.89 100.59

346.800 2.11 103.42

347.100 3.70 106.57

* 347.400 1.86 109.83

352.000 2.14 166.80

358.000 2.02 251.80

365.000 1.62 361.73

370.000 1.51 447.78

373.000 1.93 492.92

* 377.000 3.79 534.58

384.000 2.37 598.22

28AUG91 17:28:10 PAGE 26• SECNO SHEAR VOL

388.000 1.61 645.98

391.500 1.74 689.64

395.000 1.94 731.56

402.000 2.76 809.54

406.000 3.43 847.64

409.000 4.05 874.40

* 409.820 1.83 883.43

410.000 1.70 885.80

412.000 1.29 913.21

* 418.000 .71 997.10

423.000 .71 1092.17

428.000 .71 1183.65

:>. 434.000 .69 1294.35

440.000 .70 1407.24

445.500 .73 1509.60



449.100 .75 1576.32

451.000 .75 1608.59

~. * 451.100 3.69 1609.27

* 457.000 1.07 1682.39
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Standard Project Flood

SUMMARY PRINTOUT TABLE 105

SECNO CWSEL HL OLOSS TOPWID QLOB QCH QROB

_.------------------------------------.---------------------------------------------------
343.700 1128.53 .65 .23 354.11 .00 68000.00 .00

* 345.500 1128.67 .96 .39 339.75 .00 68000.00 .00

* 345.800 1133.10 1.46 .00 359.90 .00 68000.00 .00

346.100 1132.86 .04 .12 353.64 .00 68000.00 .00

-----------------------------------------------------.------------------------------------
406.000 1149.76 1.72 .26 354.83 .00 67999.99 .00

• 409.000 1150.66 1.58 .29 288.54 .00 68000.00 .00

* 409.820 1156.86 3.40 .00 280.43 .00 68000.00 .00

410.000 1157.14 .03 .02 312.87 .00 68000.00 .00

1
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Standard Project Flood

SUMMARY PRINTOUT TABLE 120

SECNO MEL EG VCH 10*KS DEPTH TOPWID CLSTA BW STCHL XLBEL STCHR RBEL

337.000 1126.48 1129.91 14.86 42.06 14.08 360.22 .00 .01 9806.70 1130.80 10176.40 1130.20

342.000 1128.42 1131.77 14.70 31.80 13.62 372.58 .00 .01 9854.20 1132.00 10234.60 1131.80

343.700 1128.53 1132.66 16.30 41.78 12.73 354.11 .00 .01 9838.50 1132.80 10202.70

* 345.500 1128.67 1134.09 18.68 61.81 11.37 339.75 .00 .01 9812.00 1137.10 10205.80

* 345.800 1133.10 1135.55 12.56 18.18 15.70 359.90 .00 .01 9823.90 1134.30 10186.10

346.100 1132.86 1135.71 13.54 22.50 15.36 353.64 .00 .01 9814.20 1138.30 10210.40•• 346.400 1132.90 1135.84 13.76 33.63 15.20 342.39 .00 .01 9823.00 1136.00 10187.10

346.800 1132.94 1135.93 13.86 24.64 14.84 358.14 .00 .01 9827.00 1134.20 10187.30100000.0

347.100 1132.36 1136.32 15.97 49.84 14.06 321.84 .00 .01 9823.00 1141.00 10187.10 1141.0



9825.50 1131.90 10194.30100000.00

9824.60 1133.40 10232.30 1134.50

9824.78 1133.82 10175.70 1133.60

9817.70 1134.20 10164.34 1133.18

9814.50 1138.00 10225.70 1137.80

9821.93 1138.46 10180.30 1139.20

9821.60 100000.00 10197.80 1142.40

9815.31 100000.00 10236.50100000.00

9799.50 100000.00 10277.20100000.00

97n.50 100000.00 10187.21 1147.50

9799.60 100000.00 10186.75100000.00

•

•

*

*

*

347.400

352.000

358.000

365.000

370.000

373.000

377.000

384.000

388.000

391.500

395.000

402.000

406.000

409.000

409.820

28AUG91

1133.90

1134.93

1136.83

1138.n

1139.83

1139.96

1139.67

1144.15

1146.15

1146.71

1147.27

1148.64

1149.76

1150.66

1156.86

17:28:10

1136.54

1137.n

1139.37

1140.89

1141.87

1142.73

1144.74

1147.49

1148.51

1149.22

1150.06

1152.41

1154.39

1156.26

1159.66

13.06

13.65

13.46

12.36

11.77

13.41

18.06

14.67

12.33

12.71

13.39

15.60

17.27

18.98

13.43

21.12

29.19

25.10

18.08

18.23

22.00

54.94

29.28

17.67

20.62

22.47

37.71

49.58

52.29

16.29

15.70

14.83

13.23

15.32

16.43

15.86

12.27

14.75

17.15

16.61

15.97

15.74

15.46

17.06

21.26

368.80 .00

819.32 .00

1191.55 10000.00

1034.78 10000.00

1115.97 10000.00

614.14 10000.00

340.33 10000.00

356.55 10000.00

376.89 10000.00

406.81 10000.00

366.75 10000.00

3n.27 .00

354.83 .00

288.54 .00

280.43 .00

.01

.01

330.00

270.00

270.00

270.00

270.00

270.00

270.00

270.00

270.00

.01

.01

.01

.01

9755.30

9m.6O

9834.60

9852.00

1153.60 10166.70 1150.80

1155.50 10212.30 1154.30

1160.00 10199.20100000.00

1161.50 10148.00100000.00
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312.87 .00

429.70 10015.00

415.58 9990.00

407.58 9990.00

415.99 9990.00

430.86 9990.00

414.84 9990.00

388.83 9990.00

380.17 9990.00

380.08 9990.00

DEPTH TOPWID

9833.40 1159.40 10166.60100000.00

9833.80 1158.10 10202.80 1157.60

9770.00 1160.30 10204.30 1160.90

9776.95 100000.00 10205.80100000.00

9744.70 100000.00 10205.47 1162.55

9761.80 1163.00 10208.70100000.00

9762.86 100000.00 10215.20100000.00

9760.57 100000.00 10218.64100000.00

9758.92 100000.00 10222.29100000.00

9771.29 100000.00 10222.79100000.00

9363.66 100000.00 10605.82100000.00

9306.50 11n.00 10231.70100000.00

*

*

*

SECNO

410.000

412.000

418.000

423.000

428.000

434.000

440.000

445.500

449.100

451.000

451.100

457.000

CWSEL

1157.14

1158.12

1159.46

1159.76

1160.06

1160.45

1160.79

1161.09

1161.29

1161.39

1161.02

1165.91

EG

1159.71

1160.07

1160.59

1160.90

1161.19

1161.55

1161.91

1162.24

1162.46

1162.57

1165.44

1167.35

VCH

12.88

11.21

8.53

8.54

8.52

8.40

8.47

8.61

8.71

8.71

16.88

9.65

10*KS

16.15

12.54

5.92

5.84

5.90

5.89

5.77

5.74

5.83

5.83

67.61

15.28

21.54

23.02

23.66

23.16

23.00

23.08

23.10

23.11

23.12

23.13

8.76

13.81

460.00

629.97

ClSTA

9990.00

.00

BW

.01

200.00

278.00

278.00

278.00

278.00

278.00

278.00

278.00

278.00

1152.26

.01

STCHl XlBEL STCHR RBEl
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Standard Project Flood



SUMMARY PRINTOUT TABLE 150

14.86 4642.54 10639.40

14.70 4624.85 12059.08

16.30 4172.18 10520.62

18.68 3640.22 8649.48

12.56 5414.30 15949.92

13.54 5020.37 14335.81

13.76 4943.18 11725.72

13.86 4905.22 13699.02

15.97 4259.20 9632.09

13.06 5206.97 14795.90

13.65 5636.46 12587.10

13.46 6675.71 13573.02

12.36 7034.26 15993.18

1'.n 6950.35 15926.83

13.41 5309.54 14496.93

18:06 3765.65 9174.34

14.67 4634.42 12566.59

12.33 5513.22 16178.73

12.11 5356.09 14974.67

13.39 5076.90 14345.37

15.60 4359.01 11073.15

17.27 3938.36 9657.29

18.98 3582.09 9403.82

13.43 5061.48 16847.05

••
*

*

*

•
*

*

SECNO

337.000

342.000

343.700

345.500

345.800

346.100

346.400

346.800

347.100

347.400

352.000

358.000

365.000

370.000

373.000

3n.000

384.000

388.000

391.500

395.000

402.000

406.000

409.000

409.820

28AUG91

XLCH

.00

510.00

180.00

190.00

40.00

20.00

40.00

25.00

30.00

30.00

460.00

600.00

700.00

535.00

320.00

400.00

660.00

410.00

350.00

350.00

720.00

400.00

310.00

91.00

17:28:10

ELTRD

.00

.00

.00

.00

1141.90

.00

1141.40

.00

1141.40

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1163.50

ELLC

.00

.00

.00

.00

1134.30

.00

1136.00

.00

1135.80

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1155.40

ELMIN Q

1112.40 69000.00

1114.80 68000.00

1115.80 68000.00

1117.30 68000.00

1117.40 68000.00

1117.50 68000.00

1117.70 68000.00

1118.10 68000.00

1118.30 68000.00

1118.20 68000.00

1120.10 68000.00

1123.60 68000.00

1123.40 68000.00

1123.40 68000.00

1124.10 68000.00

1127.40 68000.00

1129.40 68000.00

1129.00 68000.00

1130.10 68000.00

1131.30 68000.00

1132.90 68000.00

1134.30 68000.00

1133.60 68000.00

1135.60 68000.00

CWSEL

1126.48

1128.42

1128.53

1128.67

1133.10

1132.86

1132.90

1132.94

1132.36

1133.90

1134.93

1136.83

1138.72

1139.83

1139.96

1139.67

1144.15

1146.15

1146.71

1147.27

1148.64

1149.76

1150.66

1156.86

CRIWS

.00

.00

.00

1128.67

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

EG

1129.91

1131.n

1132.66

1134.09

1135.55

1135.71

1135.84

1135.93

1136.32

1136.54

1137.72

1139.37

1140.89

1141.87

1142.73

1144.74

1147.49

1148.51

1149.22

1150.06

1152.41

1154.39

1156.26

1159.66

10*KS

42.06

31.80

41.78

61.81

18.18

22.50

33.63

24.64

49.84

21.12

29.19

25.10

18.08

18.23

22.00

54.94

29.28

17.67

20.62

22.47

37.71

49.58

52.29

16.29

VCH AREA
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.01K

1135.60 68000.00

1135.10 68000.00

1135.80 68000.00

5280.28 16920.37

6085.15 19204.93

7969.25 27945.46*

SECNO

410.000

412.000

418.000

XLCH

20.00

210.00

520.00

ELTRD

.00

.00

.00

ELLC

.00

.00

.00

ELMIN Q C\lSEL

1157.14

1158.12

1159.46

CRIWS

.00

.00

.00

EG

1159.71

1160.07

1160.59

10*KS

16.15

12.54

5.92

VCH

12.88

11.21

8.53

AREA .01K



•
*

*

423.000

428.000

434.000

440.000

445.500

449.100

451.000

451.100

457.000

28AUG91

520.00

500.00

600.00

610.00

560.00

370.00

180.00

5.00

575.00

17:28: 10

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

1136.60 68000.00

1137.06 68000.00

1137.37 68000.00

1137.69 68000.00

1137.98 68000.00

1138.17 68000.00

1138.26 68000.00

1152.26 68000.00

1152.10 68000.00

1159.76

1160.06

1160.45

1160.79

1161.09

1161.29

1161.39

1161.02

1165.91

.00

.00

.00

.00

.00

.00

.00

1161.02

.00

1160.90

1161.19

1161.55

1161.91

1162.24

1162.46

1162.57

1165.44

1167.35

5.84

5.90

5.89

5.77

5.74

5.83

5.83

67.61

15.28

8.54

8.52

8.40

8.47

8.61

8.71

8.71

16.88

9.65

7958.29 28138.27

7980.35 27996.59

8094.52 28018.23

8027.39 28299.01

7897.88 28387.75

7810.1328153.12

7810.25 28156.56

4028.42 8269.80

7050.18 17395.94
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Standard Project Flood

SUMMARY PRINTOUT TABLE 150

•*

*

*

*

SECNO Q

337.000 69000.00

342.000 68000.00

343.700 68000.00

345.500 68000.00

345.800 68000.00

346.100 68000.00

346.400 68000.00

346:800 68000.00

347.100 68000.00

347.400 68000.00

352.000 68000.00

358.000 68000.00

365.000 68000.00

370.000 68000.00

373.000 68000.00

377.000 68000.00

384.000 68000.00

388.000 68000.00

391.500 68000.00

CWSEL DIFWSP DIFWSX

1126.48 .00 .00

1128.42 .00 1.94

1128.53 .00 .12

1128.67 .00 .14

1133.10 .00 4.42

1132.86 .00 -.24

1132.90 .00 .05

1132.94 .00 .04

1132.36 .00 -.58

1133.90 .00 1.53

1134.93 .00 1.03

1136.83 .00 1.90

1138.72 .00 1.89

1139.83 .00 1.11

1139.96 .00 .13

1139.67 .00 -.28

1144.15 .00 4.48

1146.15 .00 2.00

1146.71 .00 .56

DIFICWS

1099.98

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

TOPWID

360.22

372.58

354.11

339.75

359.90

353.64

342.39

358.14

321.84

368.80

819.32

1191.55

1034.78

1115.97

614.14

340.33

356.55

376.89

406.81

XLCH

.00

510.00

180.00

190.00

40.00

20.00

40.00

25.00

30.00

30.00

460.00

600.00

700.00

535.00

320.00

400.00

660.00

410.00

350.00



395.000 68000.00 1147.27 .00 .56 .00 366.75 350.00

402.000 68000.00 1148.64 .00 1.37 .00 372.27 720.00

• 406.000 68000.00 1149.76 .00 1.13 .00 354.83 400.00

409.000 68000.00 1150.66 .00 .90 .00 288.54 310.00

* 409.820 68000.00 1156.86 .00 6.19 .00 280.43 91.00

28AUG91 17:28:10 PAGE 33

SECNO Q CWSEL DIFWSP DIFWSX DIFM TOPWID XLCH

410.000 68000.00 1157.14 .00 .28 .00 312.87 20.00

412.000 68000.00 1158.12 .00 .98 .00 429.70 210.00

* 418.000 68000.00 1159.46 .00 1.34 .00 415.58 520.00

423.000 68000.00 1159.76 .00 .30 .00 407.58 520.00

428.000 68000.00 1160.06 .00 .30 .00 415.99 500.00

434.000 68000.00 1160.45 .00 .39 .00 430.86 600.00

440.000 68000.00 1160.79 .00 .34 .00 414.84 610.00

445.500 68000.00 1161.09 .00 .30 .00 388.83 560.00

• 449.100 68000.00 1161.29 .00 .20 .00 380.17 370.00

451.000 68000.00 1161.39 .00 .10 .00 380.08 180.00

* 451.100 68000.00 1161.02 .00 -.37 .00 460.00 5.00

* 457.000 68000.00 1165.91 .00 4.89 .00 629.97 575.00

28AUG91 17:28: 10 PAGE 34

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNO= 345.500 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 345.500 PROFILE= 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 345.800 PROFILE= HYDRAULIC JUMP D.S.
WARNING SECNO= 345.800 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 347.400 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 377.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

•• CAUTION SECNO= 409.820 PROFILE= 1 HYDRAULIC JUMP D.S •
WARNING SECNO= 409.820 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 418.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 451.100 PROFILE= CRITICAL DEPTH ASSUMED
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CAUTION SECNO=
CAUTION SECNO=

WARNING SECNO=

451.100 PROFILE=
451.100 PROFILE=

457.000 PROFILE=

PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

••
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• NEW RIVER
CONTRACT FCD 91-25

WOOD, PATEL & ASSOCIATES, INC.

NEW RIVER SPF DELINEATION STUDY REACH

LOCATION MAP
PLATE 1


